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Additional products for factory automation

In addition to the sensors described in this catalog for Factory Automation, we can also offer you sensors 
and sensor systems from our extensive range of products for the following areas:

Sensors for
Doors, gates and elevators

Photoelectric
safety sensors

AS-Interface

Identification systems
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Sensors with increased sealing properties

For special applications, e.g. in car wash installations, the sealing properties of standard
sensors might not always be adequate under special environmental conditions.

For such applications Pepperl+Fuchs has a wide range of sensors with IP rating IP68/
IP69k.

You will find these sensors in the series -12GK, -12GM, -18GK, -30GK, -L2, -L2M,
VariKont, -FP, -11 and -22.

Inductive sensors
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Slotted and ring-shaped design

Housing 2 mm 3.5 mm 5 mm 10 mm 15 mm 30 mm 10/15 mm 21/43 mm

Dimensions Length [mm] 8 19.5 15 44 48 84 25 45 70

Width [mm] 8 10 10 55 30 51 20 20 20

Height [mm] 12 17 17 45 60 110 32,5 80 100

Slot width [mm] 2 3.5 5 10 15 30

Inside diameter [mm] 10 15 21 43

Output NAMUR 249
251

254
255

256 258 261 263 264 265 267 269

Safety funct ion 251 255

Two wires DC 248
250

Three wires DC 252
253

257 259 266 268

Four wires DC 252 259 262

Two wires AC 260 262

Connect ions Cable ● ● ● ● ● ● ● ● ● ●

Ø43

Ø15

Ø10
Ø21

S...10
S...15

S...30

S...5

S...2

S.. .3.5

Overview of inductive proximity switches
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Cylindrical designs

3 
mm

4 
mm

4.5 
mm

5 
mm

6.5 
mm

8 
mm

11 
mm

12 
mm

14 
mm

18 
mm

PG21 22 
mm

30 
mm

40 
mm

50  
mm

Housing

22 25 20 ... 25 ... 60 .. . 50 31 ...  70 31 ...  75 .. . 105 35 ... 115 95 40 Length [mm] Dimen-
sions

3 4 4,5 M5 6.5 M8 11 M12 M14 M18 PG21 22 M30 40 50 Ø [mm]

0.6 1 0.8 0.8, 
1.5

1.5, 2 1.5, 
2, 3

2 2, 4, 6 2 2, 3,  
5, 8,  
12

6 6 5, 10, 
15, 22

flush [mm] Operat-
ing dis-

tance

3 2, 3, 
6

5 4, 6,  
10

5 8, 12, 
20

10 10 15, 
25, 40

20 25 not f lush [mm]

153 153 153 154 155 156ff 155 158ff 160 160 161ff 163 163 NAMUR Output

185 186 187 188 189 Safety func-
tion

51, 56 64, 70 77, 82 87, 92 Two wires DC

44 44, 45 46ff 48ff
52ff

57ff
66ff

72ff
79ff

84ff
89ff

94 Three wires 
DC

49ff
53

59ff
67ff

73ff
79ff

84ff
89ff

93 Four wires 
DC

51 65, 71 78, 83 88 93 94 Two wires AC

210 211 211 analog output

214 214 214 AS interface

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! Cable Connec-
tions

! ! ! ! ! ! Connector

! ! Terminals

130 130 131 131 Weld-proof Special
properties

138 139 140 141 142 R 1

146 147 148 149 "Metal Face"

172 172 173 174ff 176ff 178ff 3G, 3D

192 193ff Ext. Tempera-
ture range

202 203ff Pressure-resistant

M18

Ø40

M30

M12

M36

M8
< Ø6.5

Overview of inductive proximity switches
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Cubic designs

Housing V3 F25 F31 F31K M1 M1K L2
L3(K)

VariKont F F1 F9

Dimensions Length [mm] 27,8 52 65 65 72 91 67/86 118 45 40 38,5

Width [mm] 16 52/61 36 77,5 30 30 40 40/55 30 26 16

Height [mm] 10,2 20 33,5 35,5 30 30 40 40/55 12 12 16,5

Operat ing 
distance

flush [mm] 2, 3 15, 20 6, 15, 20 6 2, 4 5, 6

not flush [mm] 2 x 3 2 x 3 2 x 3 15 15 30, 40 15, 20, 
30, 40

8

Output NAMUR 164 225ff 238ff 240 166 167 168ff 165

Safety function 226

Two wires DC 98 222 230ff, 233 232 113 115ff

Three wires DC 97 109 109ff 111ff 115ff 105 102ff 100

Four wires DC 220ff 227ff 111ff 114ff 105 102ff

Two wires AC 116ff

Three wires AC

Two wires AC/DC 229 116ff 104

Analog output 212

AS interface 240 216 217 215

Connections Cable ! ! ! ! ! ! !

Connector ! ! ! ! ! ! ! ! !

Terminals ! ! ! !

Special prop-
erties

Weld-proof 133ff 135

R 1 143

3G, 3D 180 223 233ff 235ff 181 182

Ext. Temperature range 195ff

Overview of inductive proximity switches
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Overview of inductive proximity switches

F10 F11 F17 F29 F29A F33 F33M F41(A) FP F23 F79 Housing

38,5 52,5 50 27 27 50 50 40/55 80 177 16 Length [mm] Dimensions

25 30 30 10 10 25 25 8 80 177 8 Width [mm]

25,5 30,5 7 7,2 10,7 10 10 8 40 60,5 4,7 Height [mm]

10 10 2 5 1,5, 5 1,5 40, 50 1,5 flush [mm] Operating dis-
tance

15 15 4 4 50, 75 100 not flush [mm]

171 NAMUR Output

190 Safety function

125ff Two wires DC

101 108 106 132 107 107 99 128 95 Three wires DC

96 107 107 124ff Four wires DC

125ff Two wires AC

Three wires AC

Two wires AC/DC

212 Analog output

218 AS interface

! ! ! ! ! ! ! ! ! Cable Connections

! ! ! ! ! Connector

! Terminals

132 136 Weld-proof Special prop-
erties

144 R 1

183 3G, 2D

197 Ext. Temperature range

VariKont FP

F1

L2

F23

F17

F33

F41F29

F

M1

M1K
Ø50

F11

F10

F9

V3
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The selection should be based on a decision about the suitable sen-
sor principle.  This results from the material of  the object to be detect-
ed.

If the object is made from metal the inductive sensor is recommend-
ed.

If the object is made from plast ic,  paper, or it is a liquid (oil or water
based), granulate or powder, then the capacit ive sensor is recom-
mended.

If the object can hold a magnet, then the magnet ic field sensor is
suitable.

More information about the physical action of these different sensor
types can be found at the start of the respective chapter.

In 4 steps you will find the opt imal sensor for your applicat ion:

Housing design

Housing material

The standard housing materials are:
- stainless steel V2A,
- nickel-plated or Teflon coated brass,
- Crast in® (PBT)
- Ryton® (PPS)
- Polyamide (PA)

Crastin® is a semi-crystalline Polybutylenterephthalate (PBT) rein-
forced with glass fiber. It  has excellent dimensional stability, is abra-
sion-proof,  resistant to heat and cold, and withstands hydrocarbons
(e.g. Trichlorethylen), acids (e.g. 28% sulphuric acid), sea water,  70
°C hot water, etc.

For temperatures of up to 150 °C Pepperl+Fuchs GmbH uses Ry-
ton®, a crystalline Polyphenylene sulfide (PPS), which is dimension-
ally stable up to 200 °C. The electronics are vacuum-sealed in cast
resin.

Cable material
- PVC (Polyvinyl chloride):

Standard quality for the electrical industry, conditionally resistant
to all oils and grease, high abrasion resistance.

- PUR (Polyurethane):
Resistant to all oils and grease, resistant to solvents, does not em-
brittle, high abrasion resistance.

- Silicone:
Ideal for high and low temperatures (-50 °C to 
+180 °C), moderate abrasion resistance, moderate resistance to
oils, grease, solvents.

Step
1

Temperature range for

PVC lines PUR lines

subject to move-
ment

-5 .. . 70 °C -5 ...  70 °C

not subject to 
movement

-30 . .. 80 °C -30 ...  100 °C

4 steps for selecting the appropriate sensor

Housing design

Operating distance

Electrical data and 
connections

General specifications

Step
1

Step
1

Step
2

Step
3

Step
4
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Step 1 Housing design

Cuboid sensors

This housing shape introduced by Pepperl+Fuchs GmbH under the
trade names VariKont and VariKont M features the assembly hole
arrangement defined in the European standard EN 60947 (design
IC30 and IC40). This arrangement is the same as for mechanical
position end switches. The VariKont consists of a stable housing
base (PBT or metal) that is screwed to the installat ion surface and
contains the terminal connections. The PBT top component is
sealed with a neoprene seal against the housing base and holds the
coded plug connection. The top component contains the switching
amplifier.  The sensor head can be placed in 5 directions, i.e.  the ac-
tive surface can face forward, to the right, lift, top or down.

The types VariKont and VariKont M differ mainly in their dimensions.
In addition to the terminal connections this product line is also avail-
able with V1 plug connector.  The VariKont family has been extend-
ed by a new member, the VariKont L. This no longer has a terminal
compartment and is therefore extremely compact. It can also be
mounted using a single screwdriver. The active surface can be ad-
justed in 15° steps on two levels. The connection is via cable or V1
plug connector.
 

Area sensors (FP)

These block-shaped proximity switches have a large front face area
(80 mm x 80 mm) and therefore a large switching distance. The con-
sist of two parts. The base contains the terminal compartment, the
top the connect ion pins and the sensor element plus the electronics
vacuum-sealed in cast resin. The top is always made from PBT, the
base opt ionally from PBT or cast metal. They conform to the assem-
bly hole arrangement defined in European standard EN 60947 (de-
sign ID80).

Cylindrical sensors

The have their active zone on the front face in an axial direction.
They are available in diameters of 3 mm (unthreaded) or 4 mm
(threaded) up to 30 mm (threaded) or 40 mm smooth (with terminal
housing).

Type
Dimensions 

(front face) mm
Adjustments (head)

VariKont
40 x 40 or
55 x 55

Pivotable by 90° at a t ime 

VariKont M 30 x 30
Pivotable by 90° at a time plus in  

15° steps

VariKont  L 40 x 40
Pivotable by 90° at a time plus in  

15° steps
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Slotted inductive sensors

These have a U-shaped housing from PBT. The electromagnetic al-
ternating f ield is generated between two coils opposing each other
in the sides of the "U". The switching function is triggered if the ob-
ject (metallic switch vane) enters the area between the coils. 

Ring-shaped inductive sensors

These proximity switches are shaped as a ring. The
electromagnetic alternating field is focused inside the ring. The
switching function is triggered if a metallic object enters the ring.

The housing material is made from PBT.

Screw-on sensors

These small proximity switches are screwed onto the surface pro-
vided. There are designs with the act ive zone facing up or forward.

The housing is normally from PBT.

Pepperl+Fuchs GmbH produces, amongst others:

Inductive positioning systems PMI...

Based on the high precision evaluation of several coil systems, the
inductive distance measuring systems F90, F110 and F112 can de-
termine exact positions along linear paths of movement. The induc-
tive distance measuring system PMI360D has been optimized for
the continuous angle measurement at part-turn valve actuators and
valves. The inductive distance measuring systems can be found in
chapter 7 from page 597.

Housing
Dimensions

(W x H x D), mm

F1 26 x 12 x 40

F9 16 x 16.5 x 38,5

F10 25 x 25.5 x 38,5

F11 30 x 30.5 x 52,5

F17 50 x 30 x 7

F29 27 x 10 x 7,2

F33 50 x 25 x 10

F33M 50 x 50 x 7,2

F79 16 x 8 x 4,7

Step 1 Housing design
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Step 2 Switching distance

Operating distance

The switching distance is the most important characteristic of  a
proximity switch. It depends mainly on the sensor diameter (coil or
capacitor). The dimensions and material composition of the actuator
and the ambient temperature also play a part . For magnetic proxim-
ity switches the orientation and field strength of the magnet used
must further be taken into account.

Definition of the switching distance

EN 60947-5-2 defines the switching distance for all types of proxim-
ity switches with the except ion of slotted and ring-shaped designs.

There are two options for operating a proximity switch:
- by axial approximation
- by radial approximation

The following def initions apply initially only to axial operation.

Nominal switching distance sn

The nominal switching distance (according to EN 60947-2-5 the "de-
sign switching distance") is a conventional value for defining the
switching distance. I t does not take account of manufacturing toler-
ances or changes due to external effects such as voltage and tem-
perature. 

Standard measuring plate

The following switching distances are calculated using a standard
measuring plate. This is square in shape, has a thickness of 1 mm
and consists of steel, e.g. type FE 360 (ST37) with a machined sur-
face.

It  either has a lateral length of
- 1 x the internal circular diameter of the act ive surface, or
- 3 x sn.

The larger value always applies. For capacit ive proximity switches
the standard measuring plate must be grounded.

Example 1:

proximity switch M18
switching distance 5 mm
3 x switching distance = 15 mm < diameter

Therefore the actuator must be 18 x 18 x 1 mm in size

Example 2:

proximity switch M18
switching distance 8 mm
3 x switching distance = 24 mm diameter

Therefore the actuator must be 24 x 24 x 1 mm in size

This standard measuring plate represents the optimum
actuator element for operation!

A reduct ion in the dimensions or change in the material composition
reduces the switching distance!

Real switching distance sr

The switching distance of an individual proximity switch measured
at an ambient temperature of 23 ± 5 °C with a voltage within the op-
erating voltage range and with specif ied installat ion conditions:

0.9·sn ≤ sr ≤ 1.1·sn

Useful switching distance su

The switching distance of an individual proximity switch measured
in an ambient temperature range between -25 °C and +70 °C with a
supply voltage between 85 % and 110 % of the nominal operating
voltage:

.0.9·sr ≤ su ≤ 1.1·sr

Safe switching distance sa

Distance from the act ive surface at which the triggering of the prox-
imity switch is guaranteed under defined condit ions:

0 < sa ≤ 0.81·sn

Repeat accuracy R

Change of the real switching distance sr  measured over a period of
eight hours at a housing temperature of (23 ± 5) °C, at  any relative
humidity, and with a supply voltage Ue ± 5 % or any voltage ± 5 %
within the nominal operating voltage range:

R < 0.1·sr

Hysteresis H

The distance between the switching points when the measuring
plate approaches and moves away from the proximity switch. It is
specified relative to the real switching distance sr, measured at an
ambient temperature of (23 ± 5) °C and the nominal operating volt-
age: 

H ≤ 0.2·sr .

Safely switched off

A proximity switch is safely switched off if the distance of the mea-
suring plate to the active surface is at least three t imes the nominal
switching distance s n.

Step
2

sn

sr min

sr max

su max

sr max

sn

sr min

su min

su max

su min

sicher ausgeschaltet
Messplatte

+ Hysterese

+ Hysterese

+ Hysterese

aktive Fläche

sicher einge-
schaltet sa

Sensor

+ Hysterese

+ Hysterese
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Lateral approximation

So far only the axial approximation of the standard plate has been
covered. If the plate is instead moved laterally into the active zone,
a different switching distance s results dependent on the axial dis-
tance. This relat ionship is described by the trigger graph.

Effects on the switching distance

The material composition of the attenuation element play an impor-
tant role besides its dimensions. This is described by the reduction
factor. The reduction factor indicates by which factor the switching
distance is reduced for dif ferent materials compared to steel FE 360
(St37) for induct ive proximity switches, and compared to a grounded
plate for capacitive proximity switches. The smaller the reduction
factor the smaller the switching distance for the specific material.
Because this reduct ion factor for the inductive proximity switch de-
pends, amongst other things, on the housing and shielding material,
it may vary between types. Therefore, the value specified in the re-
spective data sheet is relevant.

For the induct ive proximity switch the quot ient conductivity/perme-
abililty of the attenuation element is the characterist ic value for the
reduction factor. Here are some typical values for the reduction fac-
tor:

For the capacitive proximity switch the relative permeability is the
characteristic value for the reduction factor. Here are some typical
values for the reduction factor:

Trigger graphs for proximity switches

Material Reduction factor

Structural steel 1

Aluminum foil 1

Stainless steel 0.85

Aluminum 0.4

Brass 0.4

Copper 0.3

Material Reduction factor

Grounded plate 1

Water 1

Alcohol 0.75

Ceramics 0.6

Glass 0.5

PVC 0.45

Ice 0.3

Oil 0.28

x [%]

Normmessplatte

Normmessplatte

Durchmesser der aktiven Fläche

Schaltpunkt
Hysterese

radial

R
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b
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Standardized trigger graph for capacitive proximity switches
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Standardized trigger graph for inductive proximity switches

Step 2 Switching distance
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Step 2 Switching distance

Installation condition

Cylindrical proximity switches

Devices with the same diameter may have different switching dis-
tances. The following table shows typical examples:

Proximity switches that are installed non-flush

The largest possible switching distance (relative to the diameter) is
achieved by proximity switches that are installed non-flush. As al-
ready hinted earlier the inductive proximity switch utilizes coils for
generating the electromagnetic field. To achieve a particular direc-
tion of the field these coils are wound in an encapsulated core.
Nonetheless, some of this field will radiate sideways. A lateral effect
can also be noticed in capacitive proximity switches.

To avoid these products with a large range to be already attenuated
by the environment, a clear space must be created around the sen-
sor element complying with the minimum values in the following ta-
ble.

Proximity switches that are installed flush

Flush installed inductive and capacitive proximity switches can be
used without clearance (A = 0). An advantage is that they are thus
mechanically better protected and less sensitive to erroneous ef-
fects than non-flush installed types. The required reduct ion of the
lateral field is achieved by a special internal shielding. This is at  the
expense of the range; these proximity switches only achieve ap-
prox. 60 % of the switching distance of designs for non-flush instal-
lation. 

The switching behavior of  magnetic field sensors is practically not
affected by the installation condit ions as long as the surrounding
material is not magnetizable.

Mutual interference

The minimum distances F specified in the table above must be kept
to prevent any mutual interference. I f these distances cause prob-
lems with the application, then proximity switches with offset fre-
quencies are available upon request.  These can then be installed
directly adjacent.

I f in doubt please enquire.

Diameter
[mm]

Switching distance

flush not f lush
increased 

switching dis-
tance

6.5 1.5 2 -

8 1.5 2 3

12 2 4 6

18 5 8 12

30 10 15 22

Type
Dimensions [mm]

A B F

ind. 2 x Sn 3 x D
flush F = D 

not flush
F = 3 x D

cap. Plastic Metal Plastic Metal

CJ1 5 15 15 30 60

CJ4 20 35 80 120 60

CJ2 15 50 30 60 100

CJ6 40 50 80 160 100

D

F

Non-flush installed
proximity switches,
properly installed

Flush installed
proximity switches,
properly
installed

B = 3 x
diameter

A = 2 x switch-
ing distance

Non-flush installed proximity
sensors, F must be 3 times the
housing diameter

Flush installed proximity sen-
sors, F must be equivalent to
the housing diameter
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Cuboid proximity switches (Varikont)
(active surface facing forward)

(active surface facing up)

In individual cases deviations are possible due to exemplary dispersion

Type Installation

Dimensions 
[mm] X Y Y B Y X

NJ15+U1+... flush ≥ 0 ≥ 0 ≥ 0 45 ≥ 50 ≥ 0

NCB15+U1... flush ≥ 0 ≥ 0 ≥ 0 45 ≥ 60 ≥ 0

NJ20+U1...(AC) not f lush ≥ 20 - - 60 ≥ 60 ≥ 5

NJ20+U1...(DC) flush ≥ 0 ≥ 0 ≥ 0 60 ≥ 40 ≥ 0

NCN20+U1+... not f lush ≥ 25 - - 60 ≥ 120 ≥ 10

NJ30+U1+... not f lush ≥ 35 - - 90 ≥ 120 ≥ 20

NCN30+U1+... not f lush ≥ 30 - - 90 ≥ 100 ≥ 20

NJ40+U1+...
(head 55 x 55 mm) not f lush - - - 120 ≥ 160 ≥ 25

NCN40+U1+...(AC) 
(head 55 x 55 mm) not f lush - - - 120 ≥ 240 ≥ 25

NCN40+U1+...(DC) 
(head 40 x 40 mm) not f lush - - - 120 ≥ 160 ≥ 25

Type Installation

Dimensions 
[mm] X Y Y X Y X Y

NJ15+U1+... flush ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0

NCB15+U1... flush ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0

NJ20+U1...(AC) not f lush ≥ 0 - -
≥ 30 ≥ 5 ≥ 30 ≥ 5

≥ 40 ≥ 0 ≥ 40 ≥ 0

NJ20+U1...(DC) flush ≥ 0 ≥ 0 ≥ 5 ≥ 0 ≥ 0 ≥ 0 ≥ 0

NCN20+U1+... not f lush ≥ 0 ≥ 10 ≥ 20 ≥ 0 ≥ 10 ≥ 0 ≥ 20

NJ30+U1+... not f lush ≥ 15 - - ≥ 40 ≥ 15 ≥ 40 ≥ 20

NCN30+U1+... not f lush ≥ 0 - -
≥ 30 ≥ 5 ≥ 30 ≥ 10

≥ 40 ≥ 0 ≥ 40 ≥ 5

NJ40+U1+...
(head 55 x 55 mm) not f lush ≥ 0 - - ≥ 45 ≥ 0 ≥ 55 ≥ 0

NCN40+U1+...(AC) 
(head 55 x 55 mm) not f lush ≥ 0 - - ≥ 50 ≥ 0 ≥ 55 ≥ 0

NCN40+U1+...(DC) 
(head 40 x 40 mm) not f lush ≥ 30 - - ≥ 40 ≥ 15 ≥ 40 ≥ 20

X

Y

A

A = any

YY

A

A = any

Y

B

X

X

Y

A

A £ 40

YY

A

A £ 40

A

Y

X

A £ 40

Y

X

Y

A

A £ 40

Step 2 Switching distance
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Step 2 Switching distance

(active surface to the side)

Type

X Y X Y X X

≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 50 ≥ 0 NJ15+U1+...

≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 80 ≥ 0 NCB15+U1...

≥ 10 ≥ 5 ≥ 10 ≥ 15
≥ 60 ≥ 20 NJ20+U1...(AC)

≥ 20 ≥ 0 ≥ 20 ≥ 0

≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 50 ≥ 0 NJ20+U1...(DC)

≥ 20 ≥ 0 ≥ 20 ≥ 0 ≥ 120 ≥ 25 NCN20+U1+...

≥ 30 ≥ 0
≥ 30 ≥ 10

≥ 160 ≥ 30 NJ30+U1+...
≥ 40 ≥ 0

≥ 30 ≥ 10
≥ 40 ≥ 0 ≥ 100 ≥ 30 NCN30+U1+...

≥ 40 ≥ 0

≥ 30 ≥ 0
≥ 30 ≥ 20

≥ 180 ≥ 45 NJ40+U1+...
(head 55 x 55 mm)≥ 40 ≥ 0

≥ 30 ≥ 0 ≥ 40 ≥ 0 ≥ 300 ≥ 45 NCN40+U1+...(AC) 
(head 55 x 55 mm)

≥ 30 ≥ 10 ≥ 30 ≥ 15
≥ 300 - NCN40+U1+...(DC) 

(head 40 x 40 mm)≥ 40 ≥ 0 ≥ 40 ≥ 0

Type

Y Y X Y X Y

≥ 0 ≥ 5 ≥ 0 ≥ 0 ≥ 0 ≥ 5 NJ15+U1+...

≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 NCB15+U1...

- -
≥ 30 ≥ 5 ≥ 30 ≥ 5

NJ20+U1...(AC)
≥ 40 ≥ 0 ≥ 40 ≥ 0

≥ 0 ≥ 5 ≥ 0 ≥ 0 ≥ 0 ≥ 5 NJ20+U1...(DC)

≥ 10 ≥ 20 ≥ 0 ≥ 10 ≥ 0 ≥ 20 NCN20+U1+...

- - ≥ 40 ≥ 15 ≥ 40 ≥ 20 NJ30+U1+...

- -
≥ 30 ≥ 5 ≥ 30 ≥ 10

NCN30+U1+...
≥ 40 ≥ 0 ≥ 40 ≥ 5

- - ≥ 50 ≥ 0 ≥ 55 ≥ 5 NJ40+U1+...
(head 55 x 55 mm)

- - ≥ 50 ≥ 0 ≥ 55 ≥ 5 NCN40+U1+...(AC) 
(head 55 x 55 mm)

- - ≥ 40 ≥ 15 ≥ 40 ≥ 20 NCN40+U1+...(DC) 
(head 40 x 40 mm)

Y

X

A

A = any

YY

X

A

A = any

X

X

Y

A

A = any

YY

A

A = any

A

Y

X

A = any

A

Y

X

Y

A = any
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Cuboid proximity switches (Varikont L)
(active surface facing forward)

(active surface facing up)

Area switches (FP)

In individual cases deviations are possible due to exemplary dispersion

Type Installation

Dimensions 
[mm] X Y Y B Y X

NBB20-L2... flush ≥ 0 ≥ 0 ≥ 0 60 ≥ 80 ≥ 0

NBN30-L2... not f lush ≥ 35 - - 90 ≥ 160 ≥ 20

NBN40-L2... not f lush 40 - - 120 ≥ 160 ≥ 20

Type Installation

Dimensions 
[mm] X Y Y X Y X Y

NBB20-L2... flush ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 0

NBN30-L2... not f lush ≥ 25 - -
≥ 30 ≥ 20 ≥ 30 ≥ 30

≥ 40 ≥ 10 ≥ 40 ≥ 20

NBN40-L2... not f lush ≥ 0 ≥ 28 ≥ 35 ≥ 0 ≥ 28 ≥ 0 ≥ 35

Type Installation

Dimensions 
[mm] X Y Y B Y Y

NCB40-FP... flush ≥ 0 ≥ 0 ≥ 0 120 ≥ 225 ≥ 0

NCN50-FP... not f lush ≥ 25 ≥ 20 ≥ 30 150 ≥ 450 ≥ 45

NCB50-FP... flush ≥ 5 ≥ 0 ≥ 0 150 ≥ 120 ≥ 10

NJ40-FP... not f lush ≥ 40 ≥ 0 ≥ 0 120 ≥ 150 ≥ 20

NJ50-FP... not f lush ≥ 40 ≥ 20 ≥ 0 150 ≥ 240 ≥ 45

NRB50-FP... flush ≥ 5 ≥ 0 ≥ 0 150 ≥ 120 ≥ 10

NBN75-FP... not f lush ≥ 20 ≥ 40 ≥ 40 200 ≥ 480 ≥ 45

X

Y

A

A = any

YY

A

A = any

Y

B

X

X

A

Y

A £ 40

A

YY

A £ 40

A

Y

X

A £ 40

A

YY

X

A £ 40

X

A

Y

A £ 40

A

YY

A £ 40

Y

B

Y

Y

Step 2 Switching distance
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Step 2 Switching distance

(active surface to the side)

Type

X Y X Y X X

≥ 0 ≥ 0 ≥ 0 ≥ 0 ≥ 70 ≥ 0 NBB20-L2...

≥ 30 ≥ 10 ≥ 30 ≥ 10
≥ 140 - NBN30-L2...

≥ 40 ≥ 0 ≥ 40 ≥ 0

≥ 30 ≥ 10 ≥ 30 ≥ 15
≥ 300 - NBN40-L2...

≥ 40 ≥ 0 ≥ 40 ≥ 0

Type

Y Y X Y X Y

≥ 5 ≥ 10 ≥ 0 ≥ 5 ≥ 0 ≥ 10 NBB20-L2...

- -
≥ 30 ≥ 20 ≥ 30 ≥ 30

NBN30-L2...
≥ 40 ≥ 10 ≥ 40 ≥ 20

≥ 36 ≥ 42 ≥ 0 ≥ 36 ≥ 0 ≥ 42 NBN40-L2...

Type

X

≥ 290 NCB40-FP...

≥ 530 NCN50-FP...

≥ 240 NCB50-FP...

≥ 400 NJ40-FP...

≥ 500 NJ50-FP...

≥ 250 NRB50-FP...

≥ 560 NRN75-FP...

Y

X

A

A = any

YY

X

A

A = any

X

X

A

Y

A = any

A

YY

A = any

A

Y

X

A = any

A

YY

X
A = any

X

Mutual interference

To prevent the mutual interference between two similar sensors the min-
imum distances specified in these tables must be kept. For applications
where these distances cannot be maintained proximity switches with off-
set frequencies are available upon request. These can then be installed
directly adjacent.

Please talk to our product specialist.
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Cuboid proximity switches (other series)
Series -F9, -F10, -F11

Series -F1 and -V3

Series -F, -F41, -F29, -F79, -F17, -F33

In individual cases deviations are possible due to exemplary dispersion

Type Installation

Dimensions 
[mm] A Y A Y Y X A Y X

NBB5-F9... flush no effect ≥ 0 no effect ≥ 0 ≥ 34 ≥ 0 no effect ≥ 0 ≥ 0

NBN10-F10... not f lush - - - - - - no effect ≥ 0 ≥ 1

NBN15-F11... not f lush - - - - - - no effect ≥ 0 ≥ 7

Type Installation

Dimensions 
[mm] X Y X X X

NBB2-F1... flush ≥ 0 ≥ 0 ≥ 0 ≥ 15 ≥ 6

NBB4-F1... flush ≥ 0 ≥ 0 ≥ 0 ≥ 20 ≥ 12

NBB2-V3... flush ≥ 2 ≥ 2 ≥ 0 ≥ 15 ≥ 6

NBB3-V3... flush ≥ 10 ≥ 11 ≥ 0 ≥ 23 ≥ 9

Type Installation

Dimensions 
[mm] A Y A Y Y

NJ6-F... flush ≤ 12 ≥ 0 ≤ 12 ≥ 0 ≥ 0

NBB1,5-F41... flush ≤ 8 ≥ 0 ≤ 8 ≥ 0 ≥ 0

NBN4-F29... not f lush ≤ 5 ≥ 0 ≤ 2 ≥ 0 ≥ 13

NBB1,5-F79... flush ≤ 5 ≥ 0 ≤ 5 ≥ 0 ≥ 0

NCB10-F17... flush ≤ 7 ≥ 0 ≤ 7 ≥ 0 k. A.

NBB5-F33... flush ≤ 10 ≥ 0 ≤ 10 ≥ 0 ≥ 0

Y

A

YY

A

Y X Y

X

A

Y Y X

X

X

Y

A

YY

A

Y

Step 2 Switching distance
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Step 2 Switching distance

Type

A Y X X X Y

no effect ≥ 0 ≥ 0 ≥ 0 ≥ 10 ≥ 0 NBB5-F9...

no effect ≥ 0 ≥ 5 ≥ 5,5 ≥ 30 ≥ 1 NBN10-F10...

no effect ≥ 0 ≥ 12 ≥ 17 ≥ 45 ≥ 7 NBN15-F11...

Type

X X

≥ 63 ≥ 18 NJ6-F...

≥ 13 ≥ 5 NBB1,5-F41...

≥ 25 ≥ 12 NBN4-F29...

≥ 11 ≥ 5 NBB1,5-F79...

k. A. ≥ 30 NCB10-F17...

≥ 40 ≥ 15 NBB5-F33...

YY

X X

X
y

X X
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Screw-on proximity switches

Type Installation
Distance [mm]

A B C D E F G

NJ2-F1- flush 0 0 6 0 0 12 16

NBB2-V3- flush 0 0 6 0 0 0 10

NJ4-F1 not flush 0 12 12 18 24 24 32

NBB5-F9-... flush 0 0 15 0 0 16 20

NBN5-F7-... not flush 0 0 15 0 0 17 20

NJ6-F-... flush 0 0 18 0 0 22 25

NBB7-F10-... flush 0 0 20 0 0 25 30

NBN10-F10-... not flush 0 0 30 0 5 25 40

NCB10-F17... flush 7,5 0 30 0 0 40 40

NBN15-F11-... not flush 0 0 45 0 10 30 60

D E E

Measuring plate

Mutual interference

To prevent the mutual interference between two similar sensors the
minimum distances specified in these tables must be kept. 

For applicat ions where these distances cannot be maintained prox-
imity switches with of fset frequencies are available upon request.
These can then be installed directly adjacent.

Please talk to our product specialist .

F

G

Measuring plate Measuring plate

Step 2 Switching distance

Note:

Not f lush installed proximity
switches must not be sur-
rounded by metal on all sides.
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Step 2 Switching distance

Proximity switches with increased switching dis-
tance

These sensors with extremely increased switching distance cannot
be installed fully f lush in metal. They are described as semi-flush in-
stalled.

Mutual interference

To prevent the mutual interference between two similar sensors the
minimum distances specified in these tables must be kept.
For applications where these distances cannot be maintained prox-
imity switches with of fset frequencies are available upon request.
These can then be installed directly adjacent.

Please talk to our product specialist.

Type

Distance [mm]

A
(steel, nonfer-

rous heavy 
metal)

A
(stainless 

steel)
B C F

NEB 3-8... 1,0 0 3 9 8

NEB 6-12... 2,0 1,0 6 18 18

NEB 12-18... 4,0 1,5 12 36 26

NEB 22-30... 6,0 1,5 22 66 50

NEN 6-8... 8 8 8 18 20

NEN 10-12... 12 12 12 30 30

NEN 20-18... 22 22 22 60 60

NEN 40-30... 40 40 40 120 120

A
C

B

Metal

F
F



36

D
a

te
 o

f i
ss

u
e 

20
0

8-
04

-0
3

1

In
d

u
ct

iv
e 

S
en

so
rs

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Electrical data and con-
nections

Pepperl+Fuchs GmbH supplies proximity switches that can be op-
erated with AC and/or DC supply voltages.

The following list provides an exemplary overview.

DC voltage proximity switches, two-core wire,
type Z

These are operated with the load in series. Most of them are tolerant
to pole reversal (function independent of connection polarity) and
mostly short-circuit proof, others are safe against pole reversal
(function only with correct polarity,  otherwise the proximity switch re-
mains at a high resistance) and short-circuit proof. In the closed
state only a low residual current flows for functional reasons. In the
open state a small voltage drop occurs above the switch. They are
supplied as
- NO switches (Z/Z0, Z3, Z4), 
- NC switches (Z1, Z5),
- programmable by wiring (Z2).

DC voltage proximity switches,
three-core wire, type E

These sensors have separate connections for the power supply and
the load. They are protected against overload, short circuit and pole
reversal. The residual current is negligible. They are supplied as
- NO switches, minus-switching (E or E0),
- NC switches, minus-switching (E1),
- NO switches, plus-switching (E2),
- NC switches, plus-switching (E3),
- NO/NC switches changeable, minus-switching (E4)
- NO/NC switches changeable, plus-switching (E5).
- NO switches, two channel (E8),

DC voltage proximity switches,
four-core wire, type A

These proximity switches correspond to the E types but are
equipped with one NC and one NO output: 
- NC and NO switches, minus-switching (A or A0).
- NC and NO switches, plus-switching (A2)

AC voltage proximity switches,
two-core wire, type W

These are operated with the load in series. In the closed state a
small residual current flows for functional reasons and in there is a
voltage drop at the conductive switch. They are supplied as 
- NC switches (WÖ),
- NO switches (WS),
- NC or NO switches (W)

(programmable by wiring).

Universal voltage proximity switches,
two-core wire, type U

These are operated with the load in series. They can be connected
both to DC and AC voltage supplies. They are protected against
overload and short circuit.  In the closed state a small residual cur-
rent flows for functional reasons and in there is a voltage drop at the
conductive switch. They are supplied as 
- NC switches (UÖ),
- NO switches (US),
- NC or NO switches (U) (programmable by wiring).

NAMUR proximity switches,
two-core wire, N

NAMUR proximity sensors (Normenarbeitsgemeinschaft für Mess-
und Regelungstechnik der chemischen Industrie) in accordance
with EN 60947-5-6 (VDE 0660 part 212) are two-core wire sensors
with a constant or non-constant distance/current characterist ic.
They are supplied as 
- NC switches (N/N0),
- NO switches (1N),
- NC switches two channel (N4).

NAMUR sensors are connected to external switching amplif iers that
convert the current change into a binary output 
signal. Pepperl+Fuchs GmbH offers a multitude of switching ampli-
fiers for Ex and non-Ex applications.

Safety proximity sensors,
two-core wire, SN

These proximity sensors correspond to the N types but have a par-
ticular behavior:  during a malfunction of the system sensor/evalua-
tion unit/connection cable the output of the evaluation unit
automatically assumes the safe "OFF" state.

The proximity sensors are available in the following versions
- NC switches (SN) and 
- NO switches (S1N).

AS interface proximity switches

This type of proximity switch is connected directly to the AS interface
bus. The communicat ion capability of these devices permits an ex-
tended functionality:
- Pre-failure indication
- Line monitoring
- Oscillator monitoring
- Parameterization (NO/NC)
- Switch on/off delay

Step
3

Step 3 Electrical data and connections
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Step 3 Electrical data and connections

Parallel and series connection

Proximity switches can be connected parallel or in series to imple-
ment functions such as AND, OR, NAND and NOR. The following
must be taken into account: 

Series connection of proximity switches

Proximity switches in two and three-core wire technology can be
connected in series
with the exception of NAMUR proximity switches (EN 60947-5-6).

The maximum number of proximity switches switchable in a series
applicat ion depends on the following parameters:

- functional voltage drop at the proximity switch
- required operating voltage by the load
- applied supply voltage

The integrated standby delay can increase the response time in
three-core wire proximity switches.

Parallel connection of proximity switches

The parallel connection of two-core wire proximity switches, with the
exception of NAMUR proximity switches (EN 60947-5-6), is gener-
ally possible,  but is not recommended. This is mainly due to two rea-
sons:

1. When switching on a proximity switch the voltage drops at the
other proximity switches. This can cause an insufficient supply
and faulty signals.

2. The sum of all residual currents of  the proximity switches flows
through the load. This can prevent the load from being switched
off  and limits the maximum number of proximity switches in two-
core wire technology connected in parallel:

Numbermax. = holding current of the loadmin. / residual current
per switchmax.

Example:
min. holding current of the load = 10 mA
Max. residual current per switch = 1.8 mA
Numbermax. = 10 mA /  1.8 mA = 5.55
Max. 5 switches can be connected in parallel.

In three-core wire switches the parallel connection is normally non-
critical.

Combined connection of mechanical and
electronic switches

For proximity switches in three-core wire technology the parallel
connection with mechanical switches is unproblematic. In all other
cases the standby delay of the proximity switch always increases
the response time. When connecting two-core wire proximity switch-
es in parallel together with mechanical switches, the load may briefly
be deactivated.
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Electrical 
design

Code Standard symbol Principle connection / technical data

DC voltage 
10 V ... 60 V

Two-core wire
Z/Z0, Z1, Z2, 
Z3, Z4, Z5
pole reversal 
protected
standard
shor t circuit 
proof

NO or NC

Basic series: 5 V/4 mA ... 100 mA
Standard series: 4 V/2 mA ... 200 mA
Residual current: 0.7 mA/0.5 mA

Basic series
10 V ... 30 V
100 mA
Standard series
10 V ... 60 V
200 mA

Three-core 
wire
E/E0, E1, E2, 
E3, E5, E8
shor t circuit 
proof
pole reversal 
protected

NO or NC

Data as type A/A2

Four-core wire
A
A2
shor t circuit 
proof
pole reversal 
protected

NC and NO

Voltage drop: 2.5 V
Residual current: 0.3 mA
Operating current: 0 mA ... 200 mA
Idle current: 20 mA

AC voltage 
20 V ... 250 V

WS
WÖ
W
W4

NC and NO

NC or NO

Voltage drop "on": 6 V
Residual current: 1 mA
Operating current: 5 mA ... 500 mA

Universal voltage
20 V ... 250 VAC
45 Hz ... 65 Hz
30 V ... 300 VDC

US
UÖ

Voltage drop "on": 5 V
Residual current: 1.5 mA
Operating current: 5 mA ... 500 mA

DC voltage 
8 V DC

NAMUR
N
1N
SN
S1N
EN 60947-5-6

NC or NO

Nominal voltage 8 V
Output current
< 1 mA  actuated
> 3 mA  not actuated

Example:
NO switch Z/Z0

L+

L-

Example:
NO switch E/E0

L+

L-

L+

Burden/load

Output

L-

L+

Output

Burden/load

npn

pnp

Example:
NC and NO switch
 A2

L+

L-

Example:
NC switch WÖ /
UÖ

L

N

Example:
   NC switch N/N0

or SN

L+

L-

Step 3 Electrical data and connections
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Step 3 Electrical data and connections

Wire colors and connector allocation (EN 60947-5-2)

Type Function Connection Wire color Pin number2) Connector

2 AC connections 
AC

N.O. con-
tact

any color 1) 
except yellow/
green or yellow

3
4

2 DC connec-
tions, any polarity

NC contact 1
2

2 DC connec-
tions, polarity rel-

evant

N.O. con-
tact

+
-

brown (BN)
blue (BU)

1
4

NC contact
+
-

brown (BN)
blue (BU)

1
2

3 DC connections
polarity relevant

N.O. con-
tact

+
-
Output

brown (BN)
blue (BU)
black (BK)

1
3
4

NC contact
+
-
Output

brown (BN)
blue (BU)
black (BK)

1
3
2

1) It is recommended for both wires to have the same color.
2) The Pin number (except proximity switches for AC and with 3-pin 8 mm connectors) must match the pin numbers of the    
    device connectors.

oder

oder

oder

V1

V3

V13
1

3
2

4
1 3

2
3

1
4

1
3

2

4
1 3

2
3

1
4

_
+

_

+

_

+
_
+

_

+

_

+

V1

V13
1

3
2

1
3

2

2
3

1
4

2
3

1
4

_

+

_

+

_

+

_

+

oder

oder

4
1 3

2
3

1
4

4
1 3

2
3

1
4

_

+

_

+
_

_

+

+

V1

V3

oder

oder

2
3

1
4

2
3

1
4 _

+

_

+

V1 oder

4
1 3

2
3

1
4

_

+

+

_4
1 3

2
3

1
4

_

+

+

_

NPN PNP

V1

V3

oder

oder

2
3

1
4

_

+

2
3

1
4

_

+

NPN PNP

V1 oder

Switches that are not shockproof require a protective ground connection for voltages above 50 V AC and 120 V DC.
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Wire colors and connector allocation (EN 60947-5-2)

Type Function Connection Wire color Pin number Connector

4 DC connections
polar ity relevant

Changer 
(NC, NO)

+
-
N.O. contact
-Output
NC contact
-Output

brown (BN)
blue (BU)

black (BK)

white (WH)

1
3

4

2

2 DC connections
and NAMUR

polar ity relevant

N.O. con-
tact
and
NC contact

channel 1+
channel 1-
channel 2+
channel 2-
valvel +
valve -

brown (BN)
blue (BU)
white (WH)
black (BK)
red (RD)
yellow (YE)

1
3
2
4
5
6

3 DC connections
polar ity relevant

N.O. con-
tact
and
NC contact

supply +
supply -
output chan-
nel 1
output chan-
nel 2

brown (BN)
blue (BU)

black (BK)

white (WH)

1
3

4

2

2
3

1
4

_

+

2
3

1
4

_

+

NPN PNP

V1 oder

2
3

1
4

_

_
+

+

+
K 1

K 2

K 1

K 2

K 1

K 2
2

3

1
4

_

_
+

+

1

3

26

5
4

+ _

_

+
_

1 3

2

4
+

K 1

K 2
_

+
_

+

K 1

K 2

1

3

26

5
4

+ _

_

+
_

1 3

2

4
+

K 1

K 2
_

+
_

V18

V1

V16 oder

oder

oder

Ventil Ventil

V1 2
3

1
4

_

+

PNP

V18 1 3

2

4

K 1

K 2

_

+

K 1

K 2

K 1 = channel 1

K 2 = channel 2

Step 3 Electrical data and connections
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Step 4 General specification

General specifications

The Idle current Io indicates the own current consumption of the
proximity switch. It is measured without a load. 

The Operating current IL (design operating current Ie according to
EN 60947-5-2) indicates the maximum load current for permanent
operation. 

The Short-time current IK  is the current that may temporarily arise
during switching on without damaging the proximity switch.

The Residual current IR is the current flowing over the load with the
proximity switch closed.

The Operating voltage UB is indicated by the maximum and mini-
mum values of the supply voltage. In this range the safe operation
of the proximity switch is guaranteed. In the case of NAMUR prox-
imity sensors, the nominal voltage is indicated.

The Voltage drop Ud is measured above the conduct ing proximity
switch or output.

The Switching frequency f is the maximum number of changes
from the attenuated to the non-attenuated state in Hertz (Hz), cf . fig-
ure according to EN 60947-5-2.

The size a is the larger value of the diameter or edge length and the
3-fold nominal switching distance (see page 25).

The Harmonic voltage is the alternating voltage superimposed on
the operat ing voltage (peak to peak) and is specif ied in percent of
the arithmetic mean value. Pepperl+Fuchs proximity switches con-
form to EN DIN 60947-5-2 with a max. residual ripple value of 10 %.

Permitted interference voltage
Temporary voltage peaks on the supply lines can destroy unprotect-
ed proximity switches. A transient protection for all sensors of Pep-
perl+Fuchs GmbH suppresses interference pulses in accordance
with EN 60947-5-2.

The Standby delay tv is the time required for the proximity switch to
become operat ional after the operating voltage is applied. Pepperl
+Fuchs proximity switches conform to EN DIN 60947-5-2 with max.
300 ms.

Switch-on pulse suppression
This function, which is a feature of most sensors, suppresses false
output signals after applying of the operating voltage within the time
period tv.

Short circuit protection 
With the pulsing short  circuit protect ion which most Pepperl+Fuchs
GmbH proximity switches feature, the output is periodically blocked
and released again after the current limit has been exceeded, until
the short circuit  has been rectified.

The permitted Ambient temperature is the temperature range with-
in which the proximity switch operates properly. The conditions for
the Pepperl+Fuchs GmbH standard series are:

-25 °C . .. +70 °C or 248 K ... 343 K.

For special designs the conditions are:

-25 °C ... +100 °C or 248 K . .. 373 K

-40 °C ... +150 °C or 233 K . .. 423 K

   0 °C ... +200 °C or 273 K . .. 473 K

   0 °C ... +250 °C or 273 K . .. 523 K

IP rating
Pepperl+Fuchs GmbH proximity switches are protected according
toIP65, IP67 or IP68
(EN 60529), dependent on requirements (see page 724).

Permitted impact and vibration loads
The impact resistance test is carried out at  30 times the acceleration
due to gravity and for a duration of 11 ms. The vibrat ion resistance
test is carried out at a resonance frequency between 10 and 55 Hz
and at an amplitude of 1 mm (IEC 60068-2-6).

Permitted tightening torques [Nm]

Step
4

Measuring vane for determining the maximum switching frequency.

Stainless 
steel

Brass PBT PPS

M5 x 0.5 3,0 - - -

M8 x 1 10,0 3,0 - -

M12 x 1 15,0 10,0 0,75 -

M18 x 1 30,0 30,0 1,5 5

M30 x 1.5 30,0 30,0 3,0 10
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Type codes for inductive, capacitive and magnetic field sensors

B — Basis series

C — Comfort series

E —   Extended operating range

J — Initiator

M — Metal face

R — Reduction factor 1

N B B 101) - 30 G M 50 - E2 - C - V1

Electrical Output
A, A0 — 4-wire, DC, NPN, antivalent
A2   —    4-wire, DC, PNP, antivalent
B3 — AS-Interface Spec. 2.0

B3B — AS-Interface Spec. 2.1

E, E0 — 3-wire, DC, NPN, NO

E1 — 3-wire, DC, NPN, NC

E2 — 3-wire, DC, PNP, NO

E2B — 3-wire, DC, PNP, NO, bistable

E3 — 3-wire, DC, PNP, NC

E4 — 3-wire, DC, NPN, NO or NC

E5 — 3-wire, DC, PNP, NO or NC 

E8 — 4-wire, DC, PNP, dual, NO

I3 — 3-wire, DC, PNP, analog

N, N0 — NAMUR, NC

N4 — NAMUR, dual, NC

N3 — NAMUR, bistable

1N, N1— NAMUR, NO

U — 2-wire, AC/DC, programm. wiring

W4 — 2-wire, AC, programm. wiring
W — 2-wire, AC, programm. wiring

UÖ — 2-wire, AC/DC, NC

US — 2-wire, AC/DC, NO

WÖ — 2-wire, AC, NC

WS — 2-wire, AC, NO

Z0 — 2-wire, DC, NO

Z1 — 2-wire, DC, NC

Z2 — 2-wire, DC, NC or NO

Z4 — 2-wire, DC, NO

Z3 — 2-wire, DC, NO

Z5 — 2-wire, DC, NC

Z8 — 2-wire, DC, PNP, dual, NO

FP —  Surface switch

U —  VariKont ®

M —  VariKont M   (M1, M1A, M1K)®

B —  flush 

N  —  non-flush 

C — Capacitive

IA — Inductive analog output sensor

M — Magnetic

N — Inductive

R — Ring type (ind.)

S — Slot type (ind.)

G — Threading

M — Metal

K — Plastic
KK — Plastic 

terminal 
compartment

Special Features
C — Welding field resistant
DW — Rotation speed monitoring
D — Pressure-proof

FE — Iron
NE/FE — Iron/nonferrous
P or NFE — nonferrous
SN — Safety function
T — Higher temperatures up to 100 ˚C
150, 200, 250 — Maximum applicable temperature

Cylindrical
usable
threaded length
(mm)

(V2 or brass, 
nickel plated)

Rectangular type
F, F1, F9, F10, F11, F17, F23, F25,
F29, F31, F33, F41, V3, F46, F79

Operating range
0.6 mm ... 100 mm

Connection Elements
V1 — M12 x 1 device connector for DC proximity switches
V3 — M8 device connector for DC proximity switches
V5 — Faston connector
V13 — M12 x 1 device connector for  AC proximity switches
V16 — Rd24 x 1/8 device connector for dual sensors in F31 housing
V18 — M18 x 1 device connector for valve connection (F31 housing)

Diameter in mm

L2 —  VariKont L®

1) 
The switching distance followed by a P (e. g. 20P) indicates a selective switching behavior of the sensor. The switching distance relates to alum 

inverse-polarity
protected}

inverse-polarity
tolerant}
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Functional description for the inductive sensor

An inductive sensor consists mainly of three functional
groups:

1. Oscillator
2. Trigger circuit
3. Output switching device

As soon as a supply voltage is applied, the oscillator begins
to oscillate and takes on a defined current.

The electromagnetic field produced by the oscillator coil is
oriented by a ferrite core. The effective field of the sensor is
thereby focused through the active face of the sensor.

If a target made of an electrically conductive material is po-
sitioned near the active face, eddy currents are induced
within this target. The resulting power loss leads to a reduc-
tion in the quality factor of the resonant circuit and the oscil-
lator amplitude consequently falls. This is evaluated by the
relayed trigger circuit, which activates the output switching
device once a certain amplitude is reached. Since the qual-
ity factor of the resonant circuit and hence also the oscillator
amplitude are dependent on the distance of the conductive
target from the active face of the sensor, an output signal is
obtained whenever this distance falls below a certain value
(that of the sensing range).

1. Oscillator 2. Evaluation unit 3. Output stage

Active
surface

Inductive Sensors
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0
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2
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B
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3

N
B

B
1-
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M
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Rated operating distance 0.6 mm ◆ ◆ ◆ ◆

0.8 mm ◆ ◆ ◆ ◆
1 mm ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 0.486 mm ◆ ◆ ◆ ◆
0 ... 0.648 mm ◆ ◆ ◆ ◆

0 ... 0.81 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆

≤ 12 mA ◆ ◆
≤ 15 mA ◆ ◆

Switching frequency 0 ... 3000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type 2 m, PUR cable ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 3 mm / Ø 4 mm

• Comfort series
• 0.6 mm embeddable

NJ0,6...

• Basic series
• 0.8 mm embeddable

NBB0,8

• 1 mm embeddable
NBB1...

M4x0,5

2 16

19 22

6 LED

∅4

16
25

LED

Ø 3

16

22

LED

NJ0,6-4GM22-E
NJ0,6-4GM22-E2
NBB1-4GM22-E2

NBB0,8-4M25-E0
NBB0,8-4M25-E1
NBB0,8-4M25-E2
NBB0,8-4M25-E3

NJ0,6-3-22-E2
NJ0,6-3-22-E

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB0,8-4M25-E1 NJ0,6-3-22-E
NJ0,6-4GM22-E
NBB0,8-4M25-E0

NJ0,6-3-22-E2
NJ0,6-4GM22-E2
NBB0,8-4M25-E2
NBB1-4GM22-E2

NBB0,8-4M25-E3
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Rated operating distance 0.8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

1.5 mm ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NPN Break function ◆ ◆

NPN Make function ◆ ◆
PNP Break function ◆ ◆

PNP Make function ◆ ◆ ◆
Assured operating distance 0 ... 0.648 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 1.215 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆

≤ 12 mA ◆ ◆ ◆ ◆
≤ 15 mA ◆ ◆ ◆

Switching frequency 0 ... 3000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆
0.1 ... 100 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 5 mm

• Basic series
• 0.8 mm embeddable

NBB0,8

• 1.5 mm embeddable
NBB1,5...

18

M8 x 1

23

38LED

6

7

ø 6.5

M5 x 0.5

LEDs

8

ø6,5

M8x1

21

35

45

M5x0,5

2

LED

1
6

2
5

M5x0,5

8

2

NBB1,5-5GM25-E2-V3
NBB1,5-5GM25-E3-V3

NBB0,8-5GM25-E0-V3
NBB0,8-5GM25-E1-V3
NBB0,8-5GM25-E2-V3

NBB0,8-5GM25-E0
NBB0,8-5GM25-E1
NBB0,8-5GM25-E2
NBB0,8-5GM25-E3

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1

E1/V3

I L+

L-

4

3

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB1,5-5GM25-E3-V3 NBB0,8-5GM25-E1-V3 NBB0,8-5GM25-E1 NBB0,8-5GM25-E0
NBB0,8-5GM25-E0-V3

NBB0,8-5GM25-E2
NBB0,8-5GM25-E2-V3
NBB1,5-5GM25-E2-V3

NBB0,8-5GM25-E3
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
5 ... 30 V ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 3000 Hz ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆
Short-circuit protection ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.5 V ◆ ◆
≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 6.5 mm

• Basic series
• Increased operating distance
• 2 mm embeddable

Ø 6,5

30

LED

LED

Ø 6,5

25

35

6

M8x1

NBB2-6,5M30-E0
NBB2-6,5M30-E2

NBB2-6,5M25-E0-V3
NBB2-6,5M25-E1-V3
NBB2-6,5M25-E2-V3
NBB2-6,5M25-E3-V3

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1

E1/V3

I L+

L-

4

3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBB2-6,5M25-E3-V3 NBB2-6,5M25-E1-V3 NBB2-6,5M25-E0-V3
NBB2-6,5M30-E0

NBB2-6,5M25-E2-V3
NBB2-6,5M30-E2
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Rated operating distance 2 mm ◆ ◆

3 mm ◆ ◆ ◆ ◆ ◆ ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NPN Break function ◆

NPN Make function ◆ ◆ ◆
PNP Break function ◆

PNP Make function ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 2.43 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
10 ... 60 V ◆ ◆

5 ... 30 V ◆ ◆
No-load supply current ≤ 10 mA ◆

≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆ ◆ ◆

0 ... 3000 Hz ◆
0 ... 400 Hz ◆

Reverse polarity protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆
no ◆

Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤

3 
V

2.
6 

V

2.
5 

V

1.
5 

V

3 
V

3 
V

3 
V

3 
V

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V3-connector ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆ ◆

Housing material Stainless steel ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 6.5 mm

• Basic series
• 3 mm not embeddable

NBN3...

• Comfort series
• 2 mm not embeddable

NJ2...

Ø 6,5

4

26

40

LED

Ø 6,5

30

LED

4

LED

Ø 6,5

25

35

6

M8x1

4

LED

Ø 6,5

4

32
,5

50

NJ2-6,5-40-E2 NBN3-6,5M30-E0
NBN3-6,5M30-E2

NBN3-6,5M25-E0-V3
NBN3-6,5M25-E1-V3
NBN3-6,5M25-E2-V3
NBN3-6,5M25-E3-V3

NJ2-6,5-50-E

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1

E1/V3

I L+

L-

4

3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBN3-6,5M25-E3-V3 NBN3-6,5M25-E1-V3 NBN3-6,5M25-E0-V3
NBN3-6,5M30-E0
NJ2-6,5-50-E

NBN3-6,5M25-E2-V3
NBN3-6,5M30-E2
NJ2-6,5-40-E2
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆ ◆ ◆
PNP Make function ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
10 ... 60 V ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆
≤ 15 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆
0 ... 2000 Hz ◆

0 ... 3000 Hz ◆ ◆
0 ... 500 Hz ◆ ◆

0 ... 5000 Hz ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤

2 
V

2 
V

2.
6 

V

3 
V

3 
V

1.
5 

V

3 
V

3 
V

1.
5 

V

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 200 mA ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆
V3-connector ◆ ◆ ◆

2 m, PUR cable ◆
2 m, PVC cable ◆

Housing mater ial Stainless steel ◆ ◆ ◆
brass ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 1.5 mm embeddable

NBB1,5...

• Comfort series
• 1.5 mm embeddable

NJ1,5...

M8 x 1

20
22

30
6

M8 x 1

4

13

LED

M8x1

4

25

40
60

6

M12x1

13
LED

M8x1

4

25

LED
13

LED

13

M8 x 1

50

41

6

M8 x 1

4

M8x1

4

26
40

13

LED

M8x1

4

40

55

6

M12x1

6513

LED

NBB1,5-8GM20-E2-V3 NJ1,5-8GM40-E2-V1

NBB1,5-8GM25-E0

NBB1,5-8GM40-E0-V3
NBB1,5-8GM40-E2-V3

NJ1,5-8GM40-E2 NBB1,5-8GM40-E0-V1
NBB1,5-8GM40-E2-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBB1,5-8GM25-E0
NBB1,5-8GM40-E0-V1
NBB1,5-8GM40-E0-V3
NJ1,5-8GM40-E-V1

NBB1,5-8GM20-E2-V3
NBB1,5-8GM40-E2-V1
NBB1,5-8GM40-E2-V3
NJ1,5-8GM40-E2
NJ1,5-8GM40-E2-V1
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆
PNP Antivalent ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C  (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing material brass ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 1.5 mm embeddable

M8x1

4

40

50
70

6

M12x1

13

LED

M8x1

4

50

LED

13

M8x1

4

60

LED

13

NBB1,5-8GM50-A0-V1
NBB1,5-8GM50-A2-V1

NBB1,5-8GM50-E0
NBB1,5-8GM50-E2

NBB1,5-8GM60-A0
NBB1,5-8GM60-A2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NBB1,5-8GM50-E0 NBB1,5-8GM50-A0-V1
NBB1,5-8GM60-A0

NBB1,5-8GM50-E2 NBB1,5-8GM50-A2-V1
NBB1,5-8GM60-A2
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Rated operating distance 2 mm ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

Installation embeddable ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆ ◆◆ ◆
Output type 3-wire ◆ ◆◆ ◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Break function ◆
NPN Make function ◆ ◆ ◆ ◆ ◆

PNP Antivalent ◆
PNP Break function ◆

PNP Make function ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆ ◆◆ ◆

Kind of voltage DC ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

5 ... 30 V ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆ ◆◆ ◆

Current consumption ≤ 15 mA ◆
Switching frequency 0 ... 1000 Hz ◆ ◆

0 ... 1500 Hz ◆ ◆ ◆ ◆
0 ... 3000 Hz ◆ ◆◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection yes ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆
no ◆

Short-circuit protection yes ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆
Voltage drop ≤
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V
1.

5 
V

3 
V

3 
V

2.
5 

V
2.

5 
V

3 
V

2 
V

3 
V

3 
V

3 
V

3 
V

3 
V

3 
V

3 
V

Operating current 0 ... 100 mA ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

Indication of the switching 
state

LED, yellow ◆ ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆◆ ◆ ◆ ◆ ◆◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆◆ ◆

V3-connector ◆ ◆◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆
Sensing face PBT ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

Protection degree IP67 ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆ ◆◆ ◆ ◆◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 2 mm embeddable

M8x1

4

30

45

6

M12x1

55

13

LED

M8x1

4

30

LED

13

M8x1

4

40

55

6

M12x1

6513

LED

M8x1

4

50

LED

13

LED

M8x1

25

35
6

M8x1

LED

M8x1

40

50

6

M8x1

NBB2-8GM30-A0-V1
NBB2-8GM30-A2-V1
NBB2-8GM30-E2-V1

NBB2-8GM30-E0
NBB2-8GM30-E2

NBB2-8GM40-E0-V1
NBB2-8GM40-E2-V1

NBB2-8GM50-E0
NBB2-8GM50-E2

NBB2-8GM25-E0-V3
NBB2-8GM25-E1-V3
NBB2-8GM25-E2-V3
NBB2-8GM25-E3-V3

NBB2-8GM40-E2-V3

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1

E1/V3

I L+

L-

4

3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NBB2-8GM25-E3-V3 NBB2-8GM25-E1-V3 NBB2-8GM25-E0-V3
NBB2-8GM30-E0
NBB2-8GM40-E0-V1
NBB2-8GM50-E0

NBB2-8GM25-E2-V3
NBB2-8GM30-E2
NBB2-8GM30-E2-V1
NBB2-8GM40-E2-V3
NBB2-8GM50-E2
NBB2-8GM40-E2-V1

NBB2-8GM30-A0-V1 NBB2-8GM30-A2-V1
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N
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G
M
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O

N
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G
M
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-W

S

Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function AC Break function ◆
AC Make function ◆

DC Break function ◆ ◆ ◆ ◆
DC Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.21 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage AC ◆ ◆

DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 24 ... 264 V ◆

24 ... 264 V AC ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 25 Hz ◆ ◆

Reverse polarity protection tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 8 V ◆ ◆

Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
5 ... 100 mA ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 1.5 mA typ. ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1000 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
1.5 mm embeddable

• NBB1,5...
• Comfort series

NCB1,5...
NJ1,5...

LED

M8x1

4
8

5
7

6

M8x1

4

13

M8x1

4

30 32
40

13

LED

M8x1

4

40

LED

13

M8x1

4

13

LED

6
48 50

57

NBB1,5-8GM50-Z1-V3
NBB1,5-8GM50-Z3-V3

NJ1,5-8GM40-WO
NJ1,5-8GM40-WS

NBB1,5-8GM40-Z0
NBB1,5-8GM40-Z1
NCB1,5-8GM40-Z0
NCB1,5-8GM40-Z1

NCB1,5-8GM50-Z0-V3

3

Z1-V3

I
L+

L-
4

BN

Z0

I
L+

L-BU

1

Z3-V3

I
L+

L-
4

3 / BU

Z0

I
L+

L-4 / BK

3 / BN

WS

I
L1

N
4 / BU

1 / BN

Z1

I
L+

L-
2 / BU

1 / BN

WÖ

I
L1

N
2 / BU

NBB1,5-8GM50-Z1-V3
NCB1,5-8GM50-Z1-V3

NBB1,5-8GM40-Z0
NCB1,5-8GM40-Z0

NBB1,5-8GM50-Z3-V3 NCB1,5-8GM50-Z0-V3 NJ1,5-8GM40-WS NBB1,5-8GM40-Z1
NCB1,5-8GM40-Z1

NJ1,5-8GM40-WO
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

4 mm ◆ ◆
Installation quasi embedd. ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-w ire ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NPN Make function ◆ ◆

PNP Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆

0 ... 3.24 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆
0 ... 500 Hz ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆
2 m, PUR cable ◆ ◆ ◆

Housing mater ial brass, chromium plated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• increased operating distance
• Comfort series
• 3 mm quasi-embeddable

NEB3...

• 4 mm quasi-embeddable
NEB4...

M8 x 1

33
45

.5
60

6

M8 x 1

LED

M8 x 1

30

45
.5

6

60

M8 x 1

LED

LED

M8x1

4

33

45

13

NEB3-8GM50-E-V3
NEB4-8GM50-E2-V3

NEB3-8GM50-E2-V3

NEB3-8GM45-E
NEB3-8GM45-E2
NEB4-8GM45-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NEB3-8GM45-E
NEB3-8GM50-E-V3

NEB3-8GM45-E2
NEB3-8GM50-E2-V3
NEB4-8GM45-E2
NEB4-8GM50-E2-V3
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆
≤ 15 mA ◆ ◆ ◆ ◆

≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 2000 Hz ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 1.5 V ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

V3-connector ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 2 mm not embeddable

M8x1

4

4
50

LED

13

LED

M8x1

4

4
40

M12x1

50
70

6

13

M8x1

4

4
60

LED

13

M8x1

4

4
40

55

6

M12x1

6513

LED

13

LED

50

41

44

M8 x 1

M8 x 1

6

NBN2-8GM50-E0
NBN2-8GM50-E2

NBN2-8GM50-A0-V1
NBN2-8GM50-A2-V1

NBN2-8GM60-A0
NBN2-8GM60-A2

NBN2-8GM40-E0-V1
NBN2-8GM40-E2-V1

NBN2-8GM40-E0-V3
NBN2-8GM40-E2-V3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NBN2-8GM40-E0-V1
NBN2-8GM40-E0-V3
NBN2-8GM50-E0

NBN2-8GM40-E2-V1
NBN2-8GM40-E2-V3
NBN2-8GM50-E2

NBN2-8GM50-A0-V1
NBN2-8GM60-A0

NBN2-8GM50-A2-V1
NBN2-8GM60-A2
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Rated operating distance 3 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
5 ... 30 V ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Current consumption ≤ 15 mA ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

no ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤

2.
5 

V

1.
5 

V

3 
V

3 
V

3 
V

2 
V

3 
V

3 
V

3 
V

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆
V3-connector ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆
Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 3 mm not embeddable

46
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M8x1
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6
4

M8x1

M8x1

4
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LED

13

4
M8x1

4

4
30
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6

M12x1

5513

LED

NBN3-8GM45-E2-V3

NBN3-8GM25-E0-V3
NBN3-8GM25-E1-V3
NBN3-8GM25-E2-V3
NBN3-8GM25-E3-V3

NBN3-8GM30-E0
NBN3-8GM30-E2

NBN3-8GM30-E0-V1
NBN3-8GM30-E2-V1
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I
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L-

4 / BK

3 / BU

1

E1/V3
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3

1 / BN
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3 / BU

1/BN

E2
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4/BK

3/BU

NBN3-8GM25-E3-V3 NBN3-8GM25-E1-V3 NBN3-8GM25-E0-V3
NBN3-8GM30-E0

NBN3-8GM25-E2-V3
NBN3-8GM30-E2
NBN3-8GM30-E2-V1
NBN3-8GM45-E2-V3
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Rated operating distance 6 mm ◆ ◆

Installation not embeddable ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Assured operating distance 0 ... 4.86 mm ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆
Switching frequency 0 ... 500 Hz ◆ ◆

Reverse polarity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 2 V ◆ ◆
Operating current 0 ... 200 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type V1-connector ◆
V3-connector ◆

Housing material brass, chromium plated ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Comfort series
• 6 mm not embeddable
• increased operating distance
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function DC Break function ◆ ◆ ◆ ◆
DC Make function ◆ ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 1200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V3-connector ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Comfort series
• 2 mm not embeddable

NCN2...

• Basic series
• 2 mm not embeddable
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 11 mA ◆
≤ 15 mA ◆ ◆ ◆

≤ 17 mA ◆ ◆
Switching frequency 0 ... 1500 Hz ◆ ◆

0 ... 3000 Hz ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆
Connection type 2 m, PUR cable ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆

IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Basic series
• 2 mm embeddable

NBB2...

• Comfort series
• 2 mm embeddable

NJ2...

• With increased sealing, protection class
IP68 / IP69k
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆ ◆
NPN Make function ◆ ◆ ◆ ◆

PNP Break function ◆ ◆ ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 11 mA ◆ ◆ ◆ ◆
≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆
0 ... 3000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

all direction LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
• 2 mm embeddable

NJ2...

• Basic series
• 2 mm embeddable
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 17 mA ◆ ◆ ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆
0 ... 1500 Hz ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Basic series
• 2 mm embeddable
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function PNP Break function ◆ ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 150 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

V3-connector ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆
Mass 30 g ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Increased operating distance
• Basic series
• 4 mm embeddable M12x1

4

30
34

45

M12x1

LED

6

17

M12x1

4

35

M8x1

44

17

LED

M12x1

4

27 30

17

LED

NBB4-12GM30-E2-V1
NBB4-12GM30-E3-V1

NBB4-12GM30-E2-V3
NBB4-12GM30-E3-V3

NBB4-12GM30-E2
NBB4-12GM30-E3

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB4-12GM30-E3-V3 NBB4-12GM30-E2
NBB4-12GM30-E2-V1
NBB4-12GM30-E2-V3

NBB4-12GM30-E3
NBB4-12GM30-E3-V1
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP NO ◆ ◆

PNP Antivalent ◆ ◆
PNP Break function ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆

≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆

0 ... 1500 Hz ◆ ◆ ◆ ◆
0 ... 800 Hz ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type Connector M12 x 1 ◆
V1-connector ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Increased operating distance
• Basic series
• 4 mm embeddable

5047

M12x1

4

LED

17

M12x1

LED

49

55

65

4

17

6

M12x1

NBB4-12GM50-A0
NBB4-12GM50-A2
NBB4-12GM50-E0
NBB4-12GM50-E2
NBB4-12GM50-E3

NBB4-12GM50-A0-V1
NBB4-12GM50-A2-V1
NBB4-12GM50-E0-V1
NBB4-12GM50-E2-V1
NBB4-12GM50-E3-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH
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L+I
1 / BN
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L-

4 / BK
2 / WH
3 / BU

1/BN

E2
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L-

4/BK

3/BU
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L-

2/BK

3/BU

NBB4-12GM50-E0
NBB4-12GM50-E0-V1

NBB4-12GM50-A0
NBB4-12GM50-A0-V1

NBB4-12GM50-A2
NBB4-12GM50-A2-V1

NBB4-12GM50-E2
NBB4-12GM50-E2-V1

NBB4-12GM50-E3
NBB4-12GM50-E3-V1
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆ ◆
NPN Make function ◆ ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆

≤ 15 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆

0 ... 800 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.5 V ◆ ◆ ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

e1 Type approval 2004/104/EC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -40 ... 85 °C (233 ... 358 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type 2 m, PUR cable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Mass 120 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Extended temperature range - 40 ... + 85 °C
• e1-Type approval
• 4 mm embeddable
• Basic series

NBB4...

• Comfort series
NCB4...

LED

17

M12 x 1

55

70

86

60

ø 12

LED

17

M12 x 1

45

60

76

50

ø 12

NCB4-12GM70-E0-M
NCB4-12GM70-E1-M
NCB4-12GM70-E2-M
NCB4-12GM70-E3-M

NBB4-12GM60-E0-M
NBB4-12GM60-E1-M
NBB4-12GM60-E2-M
NBB4-12GM60-E3-M

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB4-12GM60-E1-M
NCB4-12GM70-E1-M

NBB4-12GM60-E0-M
NCB4-12GM70-E0-M

NBB4-12GM60-E2-M
NCB4-12GM70-E2-M

NBB4-12GM60-E3-M
NCB4-12GM70-E3-M
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Rated operating distance 6 mm ◆ ◆

8 mm ◆
Installation quasi embedd. ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆
Switching element function PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 4.86 mm ◆ ◆
0 ... 6.48 mm ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆
Switching frequency 0 ... 300 Hz ◆

0 ... 800 Hz ◆ ◆
Reverse polarity protection ◆ ◆ ◆

Short-circuit protection ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Off-state current 0 ... 0.1 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type V1-connector ◆ ◆
2 m, PVC cable ◆

Housing material brass, chromium plated ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
• 6 mm quasi-embeddable

NEB6...

• 8 mm quasi-embeddable
NEB8-12GM50-E2-V1

37

60

M12x1

LED

17

4

M12x1

37

50

4

17

LED

M12x1

4

60

44

M12x1

ø10,5

8

17

37

LED

NEB6-12GM50-E2-V1 NEB6-12GM50-E2

NEB8-12GM50-E2-V1

1/BN

E2

I L+

L-

4/BK

3/BU

NEB6-12GM50-E2
NEB6-12GM50-E2-V1
NEB8-12GM50-E2-V1
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

4 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 3.24 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 800 Hz ◆ ◆ ◆ ◆

Reverse polar ity protection conductive ◆ ◆ ◆ ◆
tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆

≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆
0.4 ... 0.6 mA typ. 0.5 mA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆ ◆

all direction LED, yellow ◆ ◆ ◆
Pre-fault indication LED, red ◆ ◆

Ambient temperature -25 ... 70 °C  (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Basic series / Comfort series
• 4 mm embeddable
• 2 mm embeddable
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4

3
7

4
0

LED

17

LED

M12x1

4

3
2

3
5

17

LED

4

M12x1

3
2

3
5

17

LED

M12x1

4

55

39
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6

4517

NBB2-12GM40-Z0
NCB2-12GM40-Z0
NCB2-12GM40-Z1

NCB4-12GM35-Z4

NCB4-12GM35-Z5 NBB2-12GM40-Z0-V1
NBB2-12GM40-Z3-V1
NCB2-12GM40-Z0-V1
NCB2-12GM40-Z1-V1
NCB4-12GM40-Z4-V1
NCB4-12GM40-Z5-V1

BN

Z0

I
L+

L-BU

1/BN
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I
L+

L-
4/BU

3 / BU

Z0
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L+
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I
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NCB2-12GM40-Z0

NBB2-12GM40-Z3-V1 NBB2-12GM40-Z0-V1
NCB2-12GM40-Z0-V1

NCB4-12GM35-Z5
NCB4-12GM40-Z5-V1

NCB2-12GM40-Z1
NCB2-12GM40-Z1-V1

NCB4-12GM35-Z4
NCB4-12GM40-Z4-V1
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Rated operating distance 2 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function AC Break function ◆ ◆
AC Make function ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆
Kind of voltage AC ◆ ◆ ◆

Operating voltage 20 ... 253 V ◆ ◆ ◆
Switching frequency 0 ... 20 Hz ◆ ◆ ◆

Voltage drop typ. 4 V at 15 ... 200 mA
typ. 6,5 V at 5 mA

◆ ◆ ◆

Operating current 5 ... 200 mA ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1200 mA ◆ ◆ ◆

Off-state current typ. 0.7 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type V13- connector ◆ ◆
2 m, PVC cable ◆

Housing material Stainless steel ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
• 2 mm embeddable

4

38

50

M12x1

17

LED

M12x1

4

38

6017

LED

NJ2-12GM50-WO NJ2-12GM50-WO-V13
NJ2-12GM50-WS-V13

1

2

WÖ-V13

I L

N3

1

2

WS-V13

I L

N3

GN/YE

BN

WÖ

I L

NBU

NJ2-12GM50-WO-V13 NJ2-12GM50-WS-V13 NJ2-12GM50-WO
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆
≤ 17 mA ◆ ◆

Switching frequency 0 ... 1200 Hz ◆ ◆
0 ... 2000 Hz ◆ ◆ ◆ ◆

Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type 2 m, PUR cable ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆
IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• With increased sealing, protection class
IP68 / IP69k

• Basic series
NBN4

• Comfort series
NJ4...

• 4 mm not embeddable
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Break function ◆
NPN Make function ◆ ◆ ◆ ◆

PNP Antivalent ◆
PNP Break function ◆ ◆

PNP Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆

10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 20 mA ◆ ◆
≤ 8 mA ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 800 Hz ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 1.5 V ◆ ◆
≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆
0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
NJ4...

• Basic series
NBN4...

• 4 mm not embeddable
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Break function ◆ ◆
NPN Make function ◆ ◆

PNP Antivalent ◆ ◆
PNP Break function ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 17 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆
0 ... 1200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
2 m PVC cable ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Basic series
• 4 mm not embeddable

M12x1

5
4
7

5
0

4

LED

17

M12 x 1

LED

70

5
40

4

17

M12x1

4

5

5
0

6
5

M12x1

LED

6

17

60

M12x1

5

4

LED

17

NBN4-12GM50-E0
NBN4-12GM50-E1
NBN4-12GM50-E2
NBN4-12GM50-E3

NBN4-12GM60-A0-V1
NBN4-12GM60-A2-V1

NBN4-12GM50-E0-V1
NBN4-12GM50-E1-V1
NBN4-12GM50-E2-V1
NBN4-12GM50-E3-V1

NBN4-12GM60-A0
NBN4-12GM60-A2

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBN4-12GM50-E1
NBN4-12GM50-E1-V1

NBN4-12GM50-E0
NBN4-12GM50-E0-V1

NBN4-12GM50-E2
NBN4-12GM50-E2-V1

NBN4-12GM60-A0
NBN4-12GM60-A0-V1

NBN4-12GM60-A2
NBN4-12GM60-A2-V1

NBN4-12GM50-E3
NBN4-12GM50-E3-V1



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

69

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.1

In
d

u
ct

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

, c
yl

in
d

ri
ca

l d
es

ig
n

s

N
B

N
7-

12
G

M
35

-E
2

N
B

N
7-

12
G

M
35

-E
2-

V
1

N
B

N
7-

12
G

M
35

-E
3-

V
1

N
B

N
8-

12
G

M
50

-E
0

N
B

N
8-

12
G

M
50

-E
0-

V
1

N
B

N
8-

12
G

M
50

-E
2

N
B

N
8-

12
G

M
50

-E
2-

V
1

N
B

N
8-

12
G

M
50

-A
0

N
B

N
8-

12
G

M
50

-A
0-

V
1

N
B

N
8-

12
G

M
50

-A
2

N
B

N
8-

12
G

M
50

-A
2-

V
1

N
E

N
10

-1
2G

M
50

-E
2-

V1

Rated operating distance 10 mm ◆

7 mm ◆ ◆ ◆
8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 5.67 mm ◆ ◆ ◆
0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 8.1 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆

≤ 15 mA ◆ ◆ ◆
≤ 16 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 300 Hz ◆ ◆ ◆

0 ... 400 Hz ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆

≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
Housing material brass, chromium plated ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Basic series
• 7 mm not embeddable

NBN7...

• 8 mm not embeddable
NBN8...

• Comfort series
• 10 mm not embeddable
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 6.48 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆
0 ... 750 Hz ◆ ◆ ◆ ◆

0 ... 800 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection conductive ◆ ◆ ◆ ◆

tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆
≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆

0.4 ... 0.6 mA typ. 0.5 mA ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Pre-fault indication LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
4 mm not embeddable
NCN4...

• Comfort series
8 mm not embeddable
NCN8...

• Basic series
4 mm not embeddable
NBN4...

LED
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5
39

45
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6

17

3
7

4
0

M12x1

5

4

LED

17
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3
2

3
5

17

NBN4-12GM40-Z0-V1
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NCN4-12GM40-Z1-V1
NCN8-12GM40-Z4-V1
NCN8-12GM40-Z5-V1

NBN4-12GM40-Z0
NCN4-12GM40-Z0
NCN4-12GM40-Z1

NCN8-12GM35-Z4
NCN8-12GM35-Z5

BN

Z0

I
L+

L-BU

1/BN

Z3

I
L+

L-
4/BU

3 / BU

Z0

I
L+

L-4 / BK

1 / BN

2 / BU

Z5

I L+

L-

1 / BN

Z1

I
L+

L-
2 / BU

1 / BN

Z4

I
L+

L-
4 / BU

NBN4-12GM40-Z0
NCN4-12GM40-Z0

NBN4-12GM40-Z3-V1 NBN4-12GM40-Z0-V1
NCN4-12GM40-Z0-V1

NCN8-12GM35-Z5
NCN8-12GM40-Z5-V1

NCN4-12GM40-Z1
NCN4-12GM40-Z1-V1

NCN8-12GM35-Z4
NCN8-12GM40-Z4-V1
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆
Output type 2-w ire ◆ ◆ ◆ ◆ ◆

Switching element function AC Break function ◆ ◆
AC Make function ◆ ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆
Kind of voltage AC ◆ ◆ ◆ ◆ ◆

Operating voltage 20 ... 253 V ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 20 Hz ◆ ◆ ◆ ◆ ◆

Voltage drop typ. 4 V at 15 ... 200 mA
typ. 6,5 V at 5 mA

◆ ◆ ◆ ◆ ◆

Operating current 5 ... 200 mA ◆ ◆ ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1200 mA ◆ ◆ ◆ ◆ ◆

Off-state current typ. 0.7 mA ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

Connection type V12 device plug ◆
V13- connector ◆ ◆

2 m, PVC cable ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
• 4 mm not embeddable

LED

M12x1

5

4

38

6017

LED

M12x1

5
38

50

4

17

NJ4-12GM50-WO-V13
NJ4-12GM50-WS-V12
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2
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Rated operating distance 5 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 3-w ire ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆

Assured operating distance 0 ... 4.05 mm ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆
Reverse polar ity protection ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 2 m, PVC cable ◆ ◆
Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 5 mm embeddable
• With increased sealing, protection class

IP68 / IP69k

5249

M18x1

1

4

24

LED

NBB5-18GK50-E0
NBB5-18GK50-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBB5-18GK50-E0 NBB5-18GK50-E2
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Break function ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆

≤ 9 mA ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆ ◆

0 ... 200 Hz ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
0 ... 400 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 5 mm embeddable

M18x1

4

36

50

24

LED

4

36

50

60

M12x1

LED

M18x1

24

M18x1

4

M12x1

LED

6
50

6524

NJ5-18GM50-A2
NJ5-18GM50-E
NJ5-18GM50-E1
NJ5-18GM50-E2
NJ5-18GM50-E3

NJ5-18GM50-A2-V1
NJ5-18GM50-E-V1

NJ5-18GM50-E2-V1

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU
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E2
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L+I
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L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I L+

L-

2/BK

3/BU

NJ5-18GM50-E1 NJ5-18GM50-E
NJ5-18GM50-E-V1

NJ5-18GM50-E2
NJ5-18GM50-E2-V1

NJ5-18GM50-A2
NJ5-18GM50-A2-V1

NJ5-18GM50-E3
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆

0 ... 800 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆
0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆

all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 5 mm embeddable
• NBB5-18GM20-E2-V1
• NBB5-18GM40-E2
• NBB5-18GM50-E0
• NBB5-18GM50-E0-V1
• NBB5-18GM50-E2 24
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4
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M18 x 1

4

LED

47 50

24

LED

4037

M18x1

4

24

4
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6
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1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NBB5-18GM50-E0
NBB5-18GM50-E0-V1

NBB5-18GM20-E2
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NBB5-18GM60-A0
NBB5-18GM60-A0-V1

NBB5-18GM60-A2
NBB5-18GM60-A2-V1
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Rated operating distance 8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 25 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆

all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆

Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 8 mm embeddable

M18x1

4

57 6024

LED

LED

3027

M18x1

4

24

M18x1

4

LED

50

24

47

70

M18x1

4

51

M12x1

LED

60

24

6

M18x1

4

M12x1

LED

6
30

45

24

M18x1

4

50

65

6

M12x1

LED

24

NBB8-18GM60-A0
NBB8-18GM60-A2

NBB8-18GM30-E2
NBB8-18GM30-E3

NBB8-18GM50-E0
NBB8-18GM50-E2

NBB8-18GM60-A0-V1
NBB8-18GM60-A2-V1

NBB8-18GM30-E2-V1
NBB8-18GM30-E3-V1

NBB8-18GM50-E0-V1
NBB8-18GM50-E2-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB8-18GM50-E0
NBB8-18GM50-E0-V1

NBB8-18GM30-E2
NBB8-18GM30-E2-V1
NBB8-18GM50-E2
NBB8-18GM50-E2-V1

NBB8-18GM60-A0
NBB8-18GM60-A0-V1

NBB8-18GM60-A2
NBB8-18GM60-A2-V1

NBB8-18GM30-E3
NBB8-18GM30-E3-V1
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Rated operating distance 12 mm ◆ ◆ ◆

Installation quasi embedd. ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 9.72 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆

Switching frequency 0 ... 500 Hz ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Off-state current 0 ... 0.1 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆

Indication of the switching state LED, yellow ◆
LED yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆
Housing mater ial brass, chromium plated ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 12 mm quasi-embeddable

50

M18x1

4

34

24

LED

24

34
8

40

51
.5

63
.5

4

M18 x 1

ø 16

M12 x 1

NEB12-18GM50-E2

NEB12-18GM50-E2-V1
NEB12-18GM50-E-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NEB12-18GM50-E-V1 NEB12-18GM50-E2
NEB12-18GM50-E2-V1
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 6.1 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆
0 ... 350 Hz ◆ ◆ ◆ ◆

0 ... 500 Hz ◆ ◆ ◆
Reverse polarity protection protected against reverse polarity ◆

reverse polar ity-conductive ◆ ◆ ◆
tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆

≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current typ. 0.8 mA ◆ ◆ ◆ ◆
0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆ ◆

all direction LED, yellow ◆ ◆ ◆
Pre-fault indication LED, red ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
5 mm embeddable
NCB5...

• 8 mm embeddable
NCB8...

• Basic series
5 mm embeddable
NBB5...

M18x1

4

M12x1

LED

6
40

5524

M18x1

4

LED

37 40

24

M18x1

4

LED

45 48

24

M18x1

4

50

65

6

M12x1

LED

24

NBB5-18GM40-Z0-V1
NBB5-18GM40-Z3-V1
NCB5-18GM40-Z0-V1
NCB5-18GM40-Z1-V1

NBB5-18GM40-Z0
NCB5-18GM40-Z0
NCB5-18GM40-Z1

NCB8-18GM50-Z4
NCB8-18GM50-Z5

NCB8-18GM50-Z4-V1
NCB8-18GM50-Z5-V1

BN

Z0

I
L+

L-BU

1/BN

Z3

I
L+

L-
4/BU

3 / BU

Z0

I
L+

L-4 / BK

1 / BN

2 / BU

Z5

I L+

L-

1 / BN

Z1

I
L+

L-
2 / BU

1 / BN

Z4

I
L+

L-
4 / BU

NBB5-18GM40-Z0
NCB5-18GM40-Z0

NBB5-18GM40-Z3-V1 NBB5-18GM40-Z0-V1
NCB5-18GM40-Z0-V1

NCB8-18GM50-Z5
NCB8-18GM50-Z5-V1

NCB5-18GM40-Z1
NCB5-18GM40-Z1-V1

NCB8-18GM50-Z4
NCB8-18GM50-Z4-V1
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Rated operating distance 5 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function AC Break function ◆ ◆
AC Make function ◆ ◆

Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆
Kind of voltage AC ◆ ◆ ◆ ◆

Operating voltage 20 ... 250 V ◆ ◆
20 ... 253 V ◆ ◆

Switching frequency 0 ... 20 Hz ◆ ◆ ◆ ◆
Voltage drop < 5 V (IL > 50 mA); < 8 V (IL < 50 mA) ◆ ◆

≤ 8 V ◆ ◆
Operating current 5 ... 200 mA ◆ ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1600 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 1.5 mA typ. ◆

0 ... 1.7 mA typ. ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial brass, nickel-plated ◆ ◆

PBT ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆
IP68 ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 5 mm embeddable

60

M18 x 1

4

24

LEDs

80

M18x1

4

24

NBB5-18GM60-WO
NBB5-18GM60-WS

NBB5-18GK-WO
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GN/YE
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I L

NBU

GN/YE

BN

WÖ

I L

NBU

3 / BN

WS

I
L1

N
4 / BU

1 / BN

WÖ

I
L1

N
2 / BU

NBB5-18GM60-WS NBB5-18GM60-WO NBB5-18GK-WS NBB5-18GK-WO
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Rated operating distance 8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Make function ◆ ◆ ◆

PNP Antivalent ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆
≤ 9 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 1000 Hz ◆ ◆ ◆ ◆

0 ... 500 Hz ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
0 ... 400 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆
PBT ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
8 mm not embeddable
NJ8...

• Basic series>
8 mm not embeddable
NBN8...

• With increased sealing, protection class
IP68 / IP69k
NBN8...

LED

4

M18x1

10

50 55

M12x1

6

24 65

10

36

50

M18x1

LED

4

24

LED

M18x1

10

36

59

4

M12x1

24

5249

M18x1

1

4

24

LED

NJ8-18GM50-E-V1
NJ8-18GM50-E2-V1

NJ8-18GM50-A2
NJ8-18GM50-E0
NJ8-18GM50-E2

NJ8-18GM50-A2-V1 NBN8-18GK50-E0
NBN8-18GK50-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NBN8-18GK50-E0
NJ8-18GM50-E0
NJ8-18GM50-E-V1

NBN8-18GK50-E2
NJ8-18GM50-E2
NJ8-18GM50-E2-V1

NJ8-18GM50-A2
NJ8-18GM50-A2-V1
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Rated operating distance 8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 18 mA ◆ ◆ ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆
0 ... 700 Hz ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆
all direction LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 8 mm not embeddable
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Rated operating distance 12 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

20 mm ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆
4-wire ◆ ◆ ◆ ◆

Switching element function NPN Antivalent ◆ ◆
NPN Make function ◆ ◆

PNP Antivalent ◆ ◆
PNP Make function ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆
0 ... 9.72 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆
≤ 12 mA ◆ ◆

≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆

0 ... 200 Hz ◆ ◆ ◆ ◆ ◆
0 ... 300 Hz ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆
≤ 2.5 V ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type connector M12 x 1 ◆

V1-connector ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing material brass, chromium plated ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
12 mm not embeddable
NBN12...

• Comfort series
20 mm not embeddable
NEN20-18GM50-E2-V1
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Rated operating distance 12 mm ◆ ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 6.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 9.1 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆
0 ... 300 Hz ◆ ◆ ◆ ◆

0 ... 450 Hz ◆ ◆
0 ... 500 Hz ◆

Reverse polar ity protection reverse polarity-conductive ◆ ◆ ◆ ◆
tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆

≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current typ. 0.8 mA ◆ ◆ ◆ ◆
0 ... 0.5 mA ◆

0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Pre-fault indication LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
8 mm not embeddable
NCN8...

• Comfort series
12 mm not embeddable
NCN12...

• Basic series
8 mm not embeddable
NBN8...
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Rated operating distance 8 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function AC Break function ◆ ◆
AC Make function ◆ ◆

Assured operating distance 0 ... 6.48 mm ◆ ◆
0 ... 6.5 mm ◆ ◆

Kind of voltage AC ◆ ◆ ◆ ◆
Operating voltage 20 ... 253 V ◆ ◆ ◆ ◆

Switching frequency 0 ... 20 Hz ◆ ◆ ◆ ◆
Voltage drop < 5 V (IL > 50 mA); < 8 V (IL < 50 mA) ◆ ◆

≤ 8 V ◆ ◆
Operating current 5 ... 200 mA ◆ ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1600 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 1.7 mA typ. ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Housing material brass, nickel-plated ◆ ◆
PBT ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆

IP68 ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Basic series
• 8 mm not embeddable
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Rated operating distance 10 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Make function ◆ ◆

PNP Antivalent ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 8.1 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 20 mA ◆ ◆

≤ 9 mA ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆ ◆

0 ... 200 Hz ◆ ◆
0 ... 650 Hz ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆
≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆
0 ... 400 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
LED, red ◆ ◆

all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆
PBT ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆

IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• 10 mm embeddable
• Comfort series

NJ10...

• Basic series
NBB10...

• With increased sealing, protection class
IP68 / IP69k
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Rated operating distance 10 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 8.1 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆

all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Basic series
• 10 mm embeddable
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Rated operating distance 15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

22 mm ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

quasi embedd. ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 17.8 mm ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆
≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 25 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆

0 ... 200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 5 V ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆
Housing mater ial brass, chromium plated ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Basic series
15 mm embeddable
NBB15...

• Comfort series
22 mm quasi-embeddable
NEB22-30GM60-E2-V1
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Rated operating distance 10 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

15 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12 mm ◆ ◆ ◆ ◆

0 ... 8.1 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆
500 Hz ◆ ◆ ◆ ◆

Reverse polarity protection protected against reverse polar ity ◆ ◆
reverse polarity-conductive ◆ ◆

tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆
≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current typ. 0.8 mA ◆ ◆ ◆ ◆

0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Pre-fault indication LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Comfort series, 10 mm embeddable
NCB10...

• Comfort series, 15 mm embeddable
NCB15...

• Basic series, 10 mm embeddable
NBB10...
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Rated operating distance 10 mm ◆ ◆ ◆ ◆

15 mm ◆ ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆

quasi embedd. ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function AC Make function ◆
AC Break function ◆ ◆ ◆ ◆ ◆

AC Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆ ◆

0 ... 8.1 mm ◆ ◆ ◆ ◆
Kind of voltage AC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 20 ... 250 V ◆ ◆ ◆ ◆ ◆ ◆
20 ... 253 V ◆ ◆ ◆ ◆

No-load supply current ≤ 1.7 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 20 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 25 Hz ◆ ◆
Short-circuit protection ◆ ◆ ◆ ◆

Voltage drop < 5 V (IL > 50 mA); < 8 V (IL < 50 mA) ◆ ◆ ◆ ◆

≤ 8 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 1.5 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
5 ... 200 mA ◆ ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1600 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 1.5 mA typ. ◆ ◆

0 ... 1.7 mA ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆
PBT ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

IP68 ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Basic series
• 10 mm embeddable
• 15 mm embeddable
• 15 mm quasi-embeddable
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Rated operating distance 15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Make function ◆ ◆

PNP Antivalent ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆
≤ 9 mA ◆ ◆ ◆

Switching frequency 0 ... 200 Hz ◆ ◆
0 ... 50 Hz ◆ ◆

0 ... 500 Hz ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.8 V ◆ ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆

0 ... 400 mA ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

LED, red ◆ ◆
all direction LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆ ◆

PBT ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆
IP68 / IP69K ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Comfort series, 15 mm not embeddable
NJ15...

• Basic series, 15 mm not embeddable
NBN15...

• With increased sealing, protection class
IP68 / IP69k
NBN15-30GK50-E0
NBN15-30GK50-E2
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Rated operating distance 15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 200 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆

all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Housing mater ial brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Basic series
• 15 mm not embeddable
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Rated operating distance 22 mm ◆ ◆

25 mm ◆ ◆ ◆ ◆
40 mm ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆
PNP Make function ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 17.82 mm ◆ ◆
0 ... 20.25 mm ◆ ◆ ◆ ◆

0 ... 32.4 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆

≤ 12 mA ◆ ◆
Switching frequency 0 ... 100 Hz ◆

0 ... 200 Hz ◆ ◆ ◆ ◆
0 ... 80 Hz ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆
≤ 2.5 V ◆ ◆

≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆

Multihole-LED, yellow ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing material brass, chromium plated ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Basic series, 25 mm not embeddable
NBN25...

• Basic series, 22 mm not embeddable
NBN22...

• Comfort series, 40 mm not embeddable
NEN40-30GM60-E2-V1
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Rated operating distance 15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

25 mm ◆ ◆ ◆ ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆ ◆ ◆

DC Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12.2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 20 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 3.5 ... 30 V ◆ ◆ ◆ ◆
5 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆ ◆ ◆
0 ... 150 Hz ◆ ◆ ◆

500 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection reverse polar ity-conductive ◆ ◆ ◆ ◆

tolerant ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3.5 V ◆ ◆ ◆ ◆
≤ 5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current typ. 0.8 mA ◆ ◆ ◆ ◆

0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Pre-fault indication LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Comfort series, 15 mm not embeddable
NCN15...

• Comfort series, 25 mm not embeddable
NCN25...

• Basic series, 15 mm not embeddable
NBN15...
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Rated operating distance 20 mm ◆ ◆

Installation not embeddable ◆ ◆
Output type 2-wire ◆

4-wire ◆
Switching element function AC Make/Break function ◆

PNP Antivalent ◆
Assured operating distance 0 ... 16.2 mm ◆ ◆

Kind of voltage AC ◆
DC ◆

Operating voltage 10 ... 30 V ◆

20 ... 253 V 1) ◆

No-load supply current ≤ 20 mA ◆

Switching frequency 0 ... 100 Hz ◆
0 ... 25 Hz ◆

Reverse polarity protection protected against reverse polarity ◆
Short-circuit protection pulsing ◆

Voltage drop ≤ 3 V ◆
≤ 7 V ◆

Operating current 0 ... 200 mA ◆
10 ... 500 mA ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆

Off-state current 0 ... 2.5 mA ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type terminal compartment ◆ ◆
Housing material PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP67 ◆ ◆

Inductive proximity switches cylindrical, Ø 40 mm

• Comfort series
• 20 mm not embeddable
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Rated operating distance 25 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆

3-wire ◆ ◆
Switching element function AC Break function ◆

AC Make function ◆
NPN Make function ◆

PNP Make function ◆
Assured operating distance 0 ... 20.25 mm ◆ ◆ ◆ ◆

Kind of voltage AC ◆ ◆
DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆

20 ... 253 V 1) ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 25 Hz ◆ ◆

Reverse polar ity protection protected against reverse polar ity ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
≤ 7 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
10 ... 500 mA ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆ ◆

Off-state current 0 ... 2.5 mA ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 50 mm

• Comfort series
• 25 mm not embeddable
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆

PNP Break function ◆
PNP Make function ◆

Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 5 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1200 Hz ◆ ◆ ◆ ◆
Reverse polarity protection no ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 1.5 V ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆
Off-state current ≤ 10 µA ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type 0.5 m, PVC - flexible lead ◆ ◆ ◆ ◆

Housing material PA ◆ ◆ ◆ ◆
Sensing face PA ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -F79

• Basic series
• 1.5 mm embeddable

5,
7

2,
6

4

4,7

16

7

8

NBB1,5-F79-E0
NBB1,5-F79-E1
NBB1,5-F79-E2
NBB1,5-F79-E3

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1

E2

I L+

L-

4

3

1/BN

E3

I L+

L-

2/BK

3/BU

NBB1,5-F79-E1 NBB1,5-F79-E0 NBB1,5-F79-E2 NBB1,5-F79-E3
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Rated operating distance 2 mm ◆ ◆

4 mm ◆ ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Antivalent ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 3.24 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
4.75 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆
≤ 15 mA ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆

≤ 3 V ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing mater ial PPS ◆ ◆ ◆
Ryton R4 ◆ ◆

Sensing face PPS ◆ ◆ ◆
Ryton R4 ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -F29

• Basic series
• 4 mm not embeddable

NBN4...

• 2 mm embeddable
NBB2...

3

2.4

5 21.65

27

6

7.
2

10

10.2

LED

NBB2-F29-A0
NBB2-F29-A2
NBN4-F29-A2
NBN4-F29-E0
NBN4-F29-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBN4-F29-E0 NBB2-F29-A0 NBB2-F29-A2
NBN4-F29-A2

NBN4-F29-E2
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Break function ◆
NPN Make function ◆ ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type Faston 4.8 mm ◆ ◆ ◆ ◆
V3-connector ◆

0.1 m, PVC cable ◆ ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -V3

• Basic series
• 2 mm embeddable

10

LED

3

16

5.5

22.2

27.8

10
.3

22.2

27.8

10
.3

5.5

M
8

10

LED

3

16

37

10
,2

19,6

22,2

27,8

37

3

10
,3

16

12

3

LED

2/4

1

3

NBB2-V3-E0
NBB2-V3-E2
NBB2-V3-E3

NBB2-V3-E2-V3

NBB2-V3-E0-V5
NBB2-V3-E1-V5
NBB2-V3-E2-V5
NBB2-V3-E3-V5

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB2-V3-E1-V5 NBB2-V3-E0
NBB2-V3-E0-V5

NBB2-V3-E2
NBB2-V3-E2-V3
NBB2-V3-E2-V5

NBB2-V3-E3
NBB2-V3-E3-V5
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Rated operating distance 3 mm ◆ ◆ ◆

3 mm (approx. 3.5 mm at 85 °C) ◆
Installation embeddable ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆
Switching element function DC Break function ◆ ◆

DC Make function ◆ ◆
Assured operating distance 0 ... 2.4 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 5 ... 60 V ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection no ◆ ◆ ◆ ◆
Voltage drop ≤ 5 V ◆ ◆ ◆ ◆

Operating current 4 ... 100 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

-25 ... 85 °C (248 ... 358 K) ◆
Connection type Faston 4.8 mm ◆ ◆

0.1 m, PVC cable ◆ ◆
Housing mater ial PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -V3

• Basic series
• 3 mm embeddable

10

LED

3

16

5.5

22.2

27.8

10
.3

3

16

LED

+

-
10

37.5

19.9

22.2

27.8

10
.3

NBB3-V3-Z4
NBB3-V3-Z5

NBB3-V3-Z4-V5
NBB3-V3-Z5-V5

+

Z5

I
L+

L--

+ / BN

Z5

I
L+

L-
- / BU

+ / BN

Z4

I
L+

L-
- / BU

+

Z4

I
L+

L--

NBB3-V3-Z5-V5 NBB3-V3-Z5 NBB3-V3-Z4 NBB3-V3-Z4-V5



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

99

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.2

In
d

u
ct

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

, c
u

b
ic

 d
es

ig
n

s

N
B

B
1,

5-
F4

1-
E2

N
B

B
1,

5-
F

41
-E

2-
V

3

N
B

B
2-

F
41

-E
2-

V
3

N
B

B
1,

5-
F4

1-
E3

N
B

B
1,

5-
F

41
-E

3-
V

3

N
B

B
1,

5-
F

41
A

-E
2

N
B

B
1,

5-
F4

1A
-E

2-
V

3

N
B

B
1,

5-
F

41
A

-E
3

N
B

B
1,

5-
F4

1A
-E

3-
V

3

Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 mm ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function PNP Break function ◆ ◆ ◆ ◆

PNP Make function ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 1.62 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 3000 Hz ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V3-connector ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing material brass, nickel-plated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 13.5 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -F41 / Series -F41A

• Metal housing
• Basic series
• 1.5 mm embeddable

NBB1,5...

• 2 mm embeddable
NBB2...

8

5

4
6

5
5

1
0

M3

2
0

LED

3

M8X1M8X1

M3

38 40

8

20

10
20

LED

3

8

5

3
8

4
0

1
0

M3

2
0

LED

3

4
6

5
5

8

2
0 1

0

M3

2
0

LED

3

M8X1M8X1

NBB1,5-F41-E2-V3
NBB1,5-F41-E3-V3
NBB2-F41-E2-V3

NBB1,5-F41A-E2
NBB1,5-F41A-E3

NBB1,5-F41-E2
NBB1,5-F41-E3

NBB1,5-F41A-E2-V3
NBB1,5-F41A-E3-V3

1 / BN

E3

I
L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3
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2/BK

3/BU

NBB1,5-F41A-E3-V3
NBB1,5-F41-E3-V3

NBB1,5-F41A-E2
NBB1,5-F41A-E2-V3
NBB1,5-F41-E2
NBB1,5-F41-E2-V3
NBB2-F41-E2-V3

NBB1,5-F41A-E3
NBB1,5-F41-E3
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Rated operating distance 5 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 3.825 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 150 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -F9

• Basic series
• 5 mm embeddable
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Rated operating distance 10 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 8.1 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 150 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆
2 m, PVC cable ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -F10

• Basic series
• 10 mm not embeddable

7

25,5

25

18

4,3

95,
8

4,
5

38
,5

18

LED

18
4,3

5,
8

4,
5

9
38

,5

LED

18

25

25,5

10

M12x1

6,7

NBN10-F10-E0
NBN10-F10-E2

NBN10-F10-E0-V1
NBN10-F10-E2-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBN10-F10-E0
NBN10-F10-E0-V1

NBN10-F10-E2
NBN10-F10-E2-V1
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Rated operating distance 4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆ ◆
PNP Antivalent ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1400 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 250 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.01 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing mater ial PA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -F1

• Basic series
• 4 mm embeddable

4 LED 12

26

10
16

M3

M3

4
40

3.2 4

4

3.2 x 5

4.5

4.5

M
8 x 1

4 LED

26

4
3.2 x 5

4
40

M3

M3

12

10
16

3.2 4

4.5

4.5

NBB4-F1-A0
NBB4-F1-A2
NBB4-F1-E0
NBB4-F1-E2
NBB4-F1-E3

NBB4-F1-E0-V3
NBB4-F1-E2-V3
NBB4-F1-E3-V3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I
L+

L-

4/BK

3/BU

NBB4-F1-E0
NBB4-F1-E0-V3

NBB4-F1-E2
NBB4-F1-E2-V3

NBB4-F1-A0 NBB4-F1-A2 NBB4-F1-E3
NBB4-F1-E3-V3
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Rated operating distance 8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆ ◆
PNP Antivalent ◆

PNP Break function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1400 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.5 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 250 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.01 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V3-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆

Housing material PA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -F1

• Basic series
• 8 mm not embeddable

4 LED 12

26

10
16

M3

M3

4
40

3.2 4

4

3.2 x 5

4.5

4.5

M
8 x 1

4 LED

26

4

3.2 x 5

4
40

M3

M3

12

10
16

3.2 4

4.5

4.5

NBN8-F1-A0
NBN8-F1-A2
NBN8-F1-E0
NBN8-F1-E2
NBN8-F1-E3

NBN8-F1-E0-V3
NBN8-F1-E2-V3
NBN8-F1-E3-V3

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I
L+

L-

4/BK

3/BU

NBN8-F1-E0
NBN8-F1-E0-V3

NBN8-F1-E2
NBN8-F1-E2-V3

NBN8-F1-A0 NBN8-F1-A2 NBN8-F1-E3
NBN8-F1-E3-V3



104

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.2

In
d

u
ct

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

, c
u

b
ic

 d
es

ig
n

s

N
B

B
2-

F
1-

U
S

N
B

B
4-

F1
-U

O

N
B

B
4-

F
1-

U
S

Rated operating distance 2 mm ◆

4 mm ◆ ◆
Installation embeddable ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆
Switching element function AC/DC Break function ◆

AC/DC Make/Break function ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆

0 ... 3.24 mm ◆ ◆
Kind of voltage UC ◆ ◆ ◆

Operating voltage 20 ... 250 V ◆ ◆ ◆
No-load supply current ≤ 4 mA ◆ ◆ ◆

Switching frequency 0 ... 25 Hz ◆ ◆ ◆
Reverse polar ity protection yes ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆
Voltage drop ≤ 7 V ◆ ◆ ◆

Operating current 4 ... 250 mA AC
4 ... 100 mA DC

◆ ◆ ◆

Off-state current 0 ... 7 mA typ. ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 2100 mA ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆
Housing mater ial PA ◆ ◆ ◆

Sensing face PA ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches Series -F1

• Basic series
• 4 mm embeddable

NBB4...

• 2 mm embeddable
NBB2...

4 LED 12

26

10
16

M3

M3

4
40

3.2 4

4

3.2 x 5

4.5

4.5

NBB2-F1-US
NBB4-F1-UO
NBB4-F1-US

3/BN

US

I L1

N4/BU

1 / BN

UÖ

I
L1

N
2 / BU

NBB2-F1-US
NBB4-F1-US

NBB4-F1-UO
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Rated operating distance 6 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Antivalent ◆

PNP Make function ◆
Assured operating distance 0 ... 4.8 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Off-state current ≤ 0.5 mA ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type 2 m, PUR cable ◆ ◆ ◆ ◆

Housing material Crastin (PBTB) ◆
PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -F

• Comfort series
• 6 mm embeddable

30

18

5
LED

4524
,5

9,
5

3,
5

12
8

NJ6-F-A
NJ6-F-A2
NJ6-F-E
NJ6-F-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NJ6-F-E NJ6-F-E2 NJ6-F-A NJ6-F-A2
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Rated operating distance 10 mm ◆

Installation embeddable ◆
Output type 3-wire ◆

Switching element function PNP Make function ◆
Assured operating distance 0 ... 8.1 mm ◆

Kind of voltage DC ◆
Operating voltage 10 ... 30 V ◆

Switching frequency 0 ... 1000 Hz ◆
Reverse polar ity protection ◆

Short-circuit protection pulsing ◆
Voltage drop ≤ 2.8 V ◆

Operating current 0 ... 100 mA ◆
Indication of the switching state LED, yellow ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type 2 m, PUR cable ◆

Housing mater ial PMMA ◆
Sensing face PMMA ◆

Protection degree IP67 ◆

Inductive proximity switches Series -F17

• Comfort series
• 10 mm embeddable

2
7

3,5

22

30

15

50
175,

757

7

LED

NCB10-F17-E2

1/BN

E2

I L+

L-

4/BK

3/BU

NCB10-F17-E2
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
4-wire ◆ ◆ ◆ ◆

Switching element function NPN Antivalent ◆ ◆
NPN Break function ◆

NPN Make function ◆ ◆ ◆
PNP Antivalent ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 6.48 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

10 ... 60 V ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆

≤ 15 mA ◆ ◆ ◆ ◆
≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 350 Hz ◆ ◆ ◆ ◆
0 ... 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.1 mA ◆ ◆ ◆ ◆
0 ... 0.5 mA typ. 0.1 µA ◆

0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED ◆ ◆ ◆ ◆

LED yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

-35 ... 70 °C (238 ... 343 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing material metal ◆ ◆ ◆ ◆
PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -F33 / Series -F33M

• Basic series
• 5 mm embeddable

NBB5...

• 8 mm embeddable
NBB8...

• Metal housing
NBB5-F33M...

50

25 15

10

42

10

6

15

4,
2

7,
2

LED

LED

1
5

7
.2

4
.2

25

50

10

4
3

3

1
0

1
5

2
5

8

ø 4.3

ø 7.3

ø 7.4

50

25 15

10

42

10

6

15

4,
2

7,
2

NBB5-F33M-A0
NBB5-F33M-A2
NBB5-F33M-E0
NBB5-F33M-E2

NBB8-F33-E0
NBB8-F33-E1
NBB8-F33-E2
NBB8-F33-E3

NBB5-F33-A0
NBB5-F33-A2
NBB5-F33-E0
NBB5-F33-E2

1 / BN

E1

I
L+

L-

2 / BK

3 / BU

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E3

I L+

L-

2/BK

3/BU

NBB8-F33-E1 NBB5-F33-E0
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Rated operating distance 15 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 150 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -F11

• Basic series
• 15 mm not embeddable
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Rated operating distance 15 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

4-wire ◆
Switching element function NPN NO/NC ◆

PNP Make/Brake function ◆
PNP Antivalent ◆

PNP Make function ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆

10 ... 60 V ◆ ◆ ◆
No-load supply current ≤ 14 mA ◆ ◆ ◆

≤ 14.5 mA ◆
Switching frequency 0 ... 150 Hz ◆

0 ... 500 Hz ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 2.5 V ◆

≤ 3 V ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆

V1-connector ◆
Housing material PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -M1 / Series M1K

• Comfort series
• 15 mm not embeddable

15

4,3x5,3LEDs30

30

41
91

20
/2

2

M16 x 1,5

15

4,3x5,3LEDs30

30

41
62

72

20
/2

2

M
12

x1

NCN15-M1K-E4
NCN15-M1K-E5
NJ15-M1K-A2

NJ15-M1-E2-V1

L+
I

1 / BN
E5, NO

L-

4 / BK

2 / WH

3 / BU

L+
I

1 / BN
E5, NC

L-

4 / BK

2 / WH

3 / BU

I

1 / BN
E4, NC

L+

L-

4 / BK

2 / WH

3 / BU

I

1 / BN
E4, NO

L+

L-

4 / BK

2 / WH

3 / BU 1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NCN15-M1K-E5 NCN15-M1K-E4 NJ15-M1-E2-V1 NJ15-M1K-A2



110

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.2

In
d

u
ct

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

, c
u

b
ic

 d
es

ig
n

s

N
C

N
15

-M
1K

-Z
2

N
B

N
15

-M
1K

-W
O

N
B

N
15

-M
1K

-W
S

Rated operating distance 15 mm ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function AC Break function ◆
AC Make function ◆

DC Make/Break function ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

Kind of voltage AC ◆ ◆
DC ◆

Operating voltage 20 ... 250 V ◆ ◆
5 ... 60 V ◆

Switching frequency 0 ... 150 Hz ◆
0 ... 20 Hz ◆ ◆

Reverse polar ity protection tolerant ◆
Short-circuit protection pulsing ◆

Voltage drop ≤ 5 V ◆
≤ 8 V ◆ ◆

Operating current 2 ... 200 mA ◆
5 ... 400 mA ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 2400 mA ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆

0 ... 1.7 mA typ. ◆ ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Pre-fault indication LED, red ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches Series -M1K

• Basic series
• 15 mm not embeddable

NBN15-M1K-WO
NBN15-M1K-WS

• Comfort series
• 15 mm not embeddable

NCN15-M1K-Z2
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Rated operating distance 20 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

NPN Make function ◆ ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 16.2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection class II ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Housing material PA-GF35 ◆ ◆ ◆ ◆

PA-GF35
Metal base powder-coated
Metal mounting flange powder-coated.

◆ ◆ ◆

PA-GF35
metal base Xylan coated
metal mounting flange Xylan coated.

◆

Sensing face PA-GF35 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 130 g ◆ ◆
190 g ◆

Inductive proximity switches Series -L2 / Series -L2M

• Basic series, 20 mm embeddable
• Quick mounting shutter

NBB20-L2...

• IP69K Steam jet proof
• 4-way LED indicator
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Rated operating distance 30 mm ◆ ◆

40 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆
4-wire ◆ ◆ ◆ ◆

Switching element function NPN Antivalent ◆
NPN Make function ◆ ◆

PNP Antivalent ◆ ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 24.3 mm ◆ ◆
0 ... 32.4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection class II ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Housing mater ial PA-GF35 ◆ ◆ ◆ ◆ ◆

PA-GF35
metal base Xylan coated
metal mounting flange Xylan coated.

◆ ◆ ◆ ◆

Sensing face PA-GF35 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Mass 130 g ◆ ◆ ◆

Inductive proximity switches Series -L2 / Series -L2M

• Basic series, 30 mm not embeddable
NBN30-L2...

• Basic series, 40 mm not embeddable
NBN40-L2...

• Quick mounting shutter
NBN30-L2...

• IP69K Steam jet proof
• 4-way LED indicator
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Rated operating distance 20 mm ◆ ◆ ◆

40 mm ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NC ◆ ◆
NO ◆ ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆ ◆ ◆
0 ... 32.4 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 3.8 ... 30 V ◆ ◆ ◆ ◆

5 ... 30 V ◆ ◆
Switching frequency 0 ... 30 Hz ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆
tolerant ◆ ◆

Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3.8 V ◆ ◆ ◆ ◆

≤ 5 V ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type connector M12 x 1 ◆ ◆ ◆
V1-connector ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆
IP69K ◆ ◆ ◆ ◆

Inductive proximity switches Series -L2

• Quick mounting shutter
• Basic series, 20 mm embeddable

NBB20-L2...

• Basic series, 40 mm not embeddable
NBN40-L2...

• IP69K Steam jet proof
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Rated operating distance 15 mm ◆ ◆

Installation not embeddable ◆ ◆
Output type 3-wire ◆

4-wire ◆
Switching element function PNP Make function ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 20 mA ◆

≤ 30 mA ◆
Switching frequency 0 ... 100 Hz ◆ ◆

Reverse polar ity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 100 mA ◆

0 ... 200 mA ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆
LED, yellow=Fe; red=Al ◆

Ambient temperature 0 ... 50 °C (273 ... 323 K) ◆
-25 ... 70 °C (248 ... 343 K) ◆

Connection type terminal compartment ◆
V1-connector ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆
IP68 ◆

Inductive proximity switches Series VariKont

• Comfort series
• 15 mm not embeddable

Fe = output 4/BK
Ne = output 2/WH
NJ15+U1+2E2-NE/FE

• Twin sensor with Sn = 2 x 15 mm, not embeddable
NJ15/2+U1+E8-V1
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Rated operating distance 15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆

NPN Break function ◆
NPN Make function ◆

PNP Antivalent ◆ ◆ ◆
PNP Break function ◆

PNP Make function ◆ ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

V1-connector ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 15 mm embeddable
• With cable gland for cable diameters from 7 to 

10.5 mm (extendable with different gasket)
NJ15+U10...
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Rated operating distance 15 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function AC/DC Make/Break function ◆
AC Make/Break function ◆

DC Make/Break function ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

Kind of voltage AC ◆
DC ◆

UC ◆
Operating voltage 20 ... 253 V ◆

20 ... 253 V 1 ) ◆

5 ... 60 V ◆
Operating voltage DC 20 ... 300 V ◆

Switching frequency 0 ... 20 Hz ◆
0 ... 25 Hz ◆

0 ... 400 Hz ◆
Reverse polar ity protection tolerant ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 12 V ◆

≤ 4 V ◆
≤ 5 V ◆

Operating current 2 ... 200 mA ◆
5 ... 500 mA ◆

8 ... 500 mA ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 3000 mA ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆
0 ... 2.5 mA typ. 1.5 mA ◆

0.5 ... 1.95 mA typ. 1.2 mA ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 15 mm embeddable
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Rated operating distance 20 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
not embeddable ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆
4-wire ◆ ◆ ◆ ◆ ◆

Switching element function NPN Antivalent ◆
NPN Break function ◆

NPN Make function ◆
PNP Antivalent ◆ ◆ ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆
10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 20 mA ◆

Switching frequency 0 ... 150 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
0 ... 200 Hz ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 3 V ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
nicht uebersetzt! ◆

V1-connector ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

PBT/metal ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
IP68 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series, 20 mm embeddable
• With cable gland for cable diameters from 7 to 

10.5 mm (extendable with different gasket)
NJ20+U10+...

• Surface mount
NJ20+U4+E2-BHMS4

• Only for NE-meta
NJ20P+U1+A2
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Rated operating distance 20 mm ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function AC/DC Make/Break function ◆
AC Make/Break function ◆

DC Make/Break function ◆
Assured operating distance 0 ... 16.2 mm ◆ ◆ ◆

Kind of voltage AC ◆
DC ◆

UC ◆
Operating voltage 20 ... 253 V ◆

20 ... 253 V 1) ◆

5 ... 60 V ◆
Operating voltage DC 20 ... 300 V ◆

Switching frequency 0 ... 20 Hz ◆
0 ... 25 Hz ◆

0 ... 250 Hz ◆
Reverse polar ity protection tolerant ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 12 V ◆

≤ 4 V ◆
≤ 5 V ◆

Operating current 2 ... 200 mA ◆
5 ... 500 mA ◆

8 ... 500 mA ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 3000 mA ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆
0 ... 2.5 mA typ. 1.5 mA ◆

0.5 ... 1.95 mA typ. 1.2 mA ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 20 mm not embeddable
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Rated operating distance 30 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆

NPN Break function ◆
NPN Make function ◆

PNP Antivalent ◆ ◆ ◆
PNP Break function ◆

PNP Make function ◆ ◆ ◆
Assured operating distance 0 ... 24.3 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆

10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 20 mA ◆
Switching frequency 0 ... 100 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 150 Hz ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 3 V ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

V1-connector ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆

IP68 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series, 30 mm not embeddable
• only for NE-metals

NJ30P+U1+A2

• With cable gland for cable diameters from 7 to 
10.5 mm (extendable with different gasket)
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Rated operating distance 30 mm ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function AC/DC Make/Break function ◆
AC Make/Break function ◆

DC Make/Break function ◆
Assured operating distance 0 ... 24.3 mm ◆ ◆ ◆

Kind of voltage AC ◆
DC ◆

UC ◆
Operating voltage 20 ... 253 V ◆

20 ... 253 V 1) ◆

5 ... 60 V ◆
Operating voltage DC 20 ... 300 V ◆

Switching frequency 0 ... 150 Hz ◆
0 ... 20 Hz ◆

0 ... 25 Hz ◆
Reverse polar ity protection tolerant ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 12 V ◆

≤ 4 V ◆
≤ 5 V ◆

Operating current 2 ... 200 mA ◆
5 ... 500 mA ◆

8 ... 500 mA ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 3000 mA ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆
0 ... 2.5 mA typ. 1.5 mA ◆

0.5 ... 1.95 mA typ. 1.2 mA ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 30 mm not embeddable
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Rated operating distance 40 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function AC Make/Break function ◆

NPN Antivalent ◆
NPN Break function ◆

NPN Make function ◆
PNP Antivalent ◆ ◆

PNP Break function ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 24.3 mm ◆
0 ... 32.4 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage AC ◆
DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
20 ... 253 V ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

0 ... 20 Hz ◆
0 ... 30 Hz ◆

Reverse polarity protection protected against reverse polar ity ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
4 V ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
8 ... 500 mA ◆

Momentary current (20 ms, 0.1 Hz) ≤ 4 A ◆
Off-state current 0 ... 2.5 mA typ. ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

LED green: NC
LED red: NO

◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆ ◆
Quick disconnect type BHMS5 ◆

V1-connector ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

PBT/metal ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆
IP68 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches NJ40+...

• Comfort series, 40 mm not embeddable
• Surface mount

NJ40+U4+W4-BHMS5

• With cable gland for cable diameters from 7 to 
10.5 mm (extendable with different gasket)
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Rated operating distance 40 mm ◆ ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Antivalent ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 32.4 mm ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 30 Hz ◆ ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆

V1-connector ◆
Housing mater ial PBT ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 40 mm not embeddable
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Rated operating distance 40 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function AC/DC Make/Break function ◆
AC Make/Break function ◆

DC Make/Break function ◆ ◆
Assured operating distance 0 ... 32.4 mm ◆ ◆ ◆ ◆

Kind of voltage AC ◆
DC ◆ ◆

UC ◆
Operating voltage 20 ... 253 V ◆

20 ... 253 V 1) ◆

5 ... 60 V ◆ ◆
Operating voltage DC 20 ... 300 V ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 20 Hz ◆

0 ... 25 Hz ◆
Reverse polarity protection tolerant ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 12 V ◆

≤ 4 V ◆
≤ 5 V ◆ ◆

Operating current 2 ... 200 mA ◆ ◆
5 ... 500 mA ◆

8 ... 500 mA ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 3000 mA ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆
0 ... 2.5 mA typ. 1.5 mA ◆

0.5 ... 1.95 mA typ. 1.2 mA ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆ ◆
Housing material PBT ◆ ◆ ◆

PBT/metal ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 40 mm not embeddable
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Rated operating distance 40 mm ◆ ◆

50 mm ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆

Output type 4-wire ◆ ◆ ◆ ◆
Switching element function PNP Antivalent ◆ ◆ ◆ ◆

Assured operating distance 0 ... 32.4 mm ◆ ◆
0 ... 40.5 mm ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 80 Hz ◆ ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆
V1-connector ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆

Inductive proximity switches Series -FP

• Comfort series, 40 mm embeddable
NCB40-...

• Comfort series, 50 mm embeddable
NCB50-...
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Rated operating distance 40 mm ◆ ◆

50 mm ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆
Switching element function AC Make/Break function ◆

DC Make/Break function ◆ ◆
NC ◆

NO ◆
Assured operating distance 0 ... 32.4 mm ◆ ◆

0 ... 40.5 mm ◆ ◆ ◆
Kind of voltage AC ◆

DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆

20 ... 253 V ◆
Switching frequency 0 ... 20 Hz ◆

0 ... 50 Hz ◆
0 ... 80 Hz ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆
tolerant ◆

Short-circuit protection no ◆
pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 3.8 V ◆ ◆ ◆
≤ 5 V typ. 4V ◆

≤ 6 V ◆
Operating current 2 ... 200 mA ◆ ◆ ◆ ◆

5 ... 500 mA ◆
Momentary current
(20 ms, 0.1 Hz)

≤ 4000 mA ◆

Off-state current ≤ 0.6 mA ◆ ◆ ◆
0.3 ... 1 mA typ. 0.7 mA ◆

0.4 ... 1 mA typ. 0.6 mA ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
V1-connector ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆
IP68 ◆ ◆ ◆ ◆

Protection class II ◆

Inductive proximity switches Series -FP

• Comfort series, 40 mm embeddable
NCB40-...

• Comfort series, 50 mm embeddable
NCB50-...
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NCB40-FP-Z2-P1
NCB50-FP-Z2-P1

NCB40-FP-W-P1

NCB50-FP-Z4-V1
NCB50-FP-Z5-V1

1

3

Z2,NC

I L+

L-2
4
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1

3

Z2,NO

I L+

L-
2
4
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BU

1
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W, NC
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1
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I
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2

4

BN

BN

BU

BU

1 / BN

2 / BU

Z5

I L+

L-

1 / BN

Z4

I
L+

L-
4 / BU

NCB40-FP-Z2-P1
NCB50-FP-Z2-P1

NCB40-FP-W-P1 NCB50-FP-Z5-V1 NCB50-FP-Z4-V1
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Rated operating distance 40 mm ◆

50 mm ◆ ◆ ◆
60 mm ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆

4-wire ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆

PNP Antivalent ◆ ◆ ◆
PNP Make function ◆

Assured operating distance 0 ... 32.4 mm ◆
0 ... 40.5 mm ◆ ◆ ◆

0 ... 48.6 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆

0 ... 150 Hz ◆
0 ... 20 Hz ◆

0 ... 80 Hz ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆

Indication of the switching 
state

LED, yellow ◆ ◆ ◆ ◆

LED, red ◆

Ambient temperature 0 ... 60 °C (273 ... 333 K) ◆
-25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal housing ◆
terminal compartment ◆ ◆ ◆

V1-connector ◆
Housing mater ial PBT ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆
Protection degree IP65 ◆

IP67 ◆
IP68 ◆ ◆ ◆

Inductive proximity switches Series -FP

• Comfort series
  40 mm not embeddable
  50 mm not embeddable
  60 mm not embeddable

• only for NE-metals
NJ40P-FP-A2-P1
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M20 x 1,5
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Ø5,3 

LEDs 
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M12 x 1 

40
 

7 

LEDs

80
 

NJ40P-FP-A2-P1
NJ50-FP-A-P1
NJ60-FP-E2-P2

NCN50-FP-A2-P1

NCN50-FP-A2-P1-V1

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

1/BN

E2

I L+

L-

4/BK

3/BU

NCN50-FP-A2-P1
NCN50-FP-A2-P1-V1
NJ40P-FP-A2-P1

NJ50-FP-A-P1 NJ60-FP-E2-P2
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Rated operating distance 50 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function AC Make/Break function ◆
DC Make/Break function ◆

NC ◆
NO ◆

Assured operating distance 0 ... 40.5 mm ◆ ◆ ◆ ◆
Kind of voltage AC ◆

DC ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆

20 ... 253 V ◆
Switching frequency 0 ... 20 Hz ◆

0 ... 80 Hz ◆ ◆ ◆
Reverse polarity protection protected against reverse polarity ◆ ◆

tolerant ◆
Short-circuit protection no ◆

pulsing ◆ ◆ ◆
Voltage drop ≤ 4.3 V ◆ ◆

≤ 5 V typ. 4V ◆
≤ 6 V ◆

Operating current 2 ... 200 mA ◆ ◆ ◆
5 ... 500 mA ◆

Momentary current
(20 ms, 0.1 Hz)

≤ 4000 mA ◆

Off-state current 0.3 ... 1 mA typ. 0.7 mA ◆

0.4 ... 1 mA typ. 0.6 mA ◆ ◆ ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆
V1-connector ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
IP68 ◆

Inductive proximity switches Series -FP

• Comfort series
• 50 mm not embeddable
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Rated operating distance 100 mm ◆

Installation not embeddable ◆
Output type 3-wire ◆

Switching element function PNP Make function ◆
Assured operating distance 0 ... 81 mm ◆

Kind of voltage DC ◆
Operating voltage 10 ... 60 V ◆

No-load supply current ≤ 20 mA ◆
Switching frequency 0 ... 10 Hz ◆

Reverse polar ity protection protected against reverse polar ity ◆
Short-circuit protection pulsing ◆

Voltage drop ≤ 3 V ◆
Operating current 0 ... 200 mA ◆

Operating voltage display LED, green ◆
Indication of the switching state LED, yellow ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type V1-connector ◆

Housing mater ial ABS (TSG), bottom Al ◆
Sensing face ABS ◆

Protection degree IP67 ◆

Inductive proximity switches Series -F23

• Comfort series
• 100 mm not embeddable

60
,5

153
M12x1

15

45

6,5

10
,5

17
7

45

LEDs

LEDs

NCN100-F23-E2-V1

1/BN

E2

I L+

L-

4/BK

3/BU

NCN100-F23-E2-V1
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Sensors with special characteristics

Weld-immune sensors

General

Installing inductive sensors near electric
welding systems can have two negative effects:

The strong magnetic fields produced by the high weld-
ing currents penetrate the core of the sensor element
and can cause the material to become saturated or at
least alter the switching point to such a degree
that the reversible permeability drops considerably.
This significantly reduces the quality factor of the coil.
The coil system is thus damped by the magnetic fields,
which may cause the proximity sensor to be switched.
This is remedied by using special cores  made of sin-
tered iron powder, that has a higher saturation flux
density than ordinary ferrite.

The second negative effect is that the magnetic alter-
nating fields produced by an alternating field welding
system induce voltages in the sensor coil. These volt-
ages affect the oscillator and can lead to uncontrolled
switching. This is prevented by suitable technical
measures.

Sensors used in welding system applications
are characterized by a greater level of durability in
order to cope with harsh environmental conditions: 

- To protect them from weld slag, they have a front
face made of Ryton®.

- The housings are made of Teflon-coated brass (ex-
cept limit switch style).

Weld-immune sensors are indicated by a -C at the end
of the model number.

Recommended values for magnetic induction

The diagram on the right shows how magnetic induc-
tion
varies with the distance from the current-carrying con-
ductor.

By using the following formula 
 

i t is possible to calculate the magnetic induction in the
vicinity of the current-carrying conductor. 

Definitions:

l  =  current through the conductor [A]
r  =  distance from the center of the conductor [mm]
B  =  magn. induction [mT]

The field distribution can be influenced by the design
of the electrodes and adjacent iron structures. The for-
mula
and table do not take these influences into account:
.

Intensity of the magnetic induction near a cylindrical
conductor

Other "magnet resistant" sensors can be found in
the section "Sensors with reduction factor 1" see
Page 137 . 

I [kA]

Distance [mm]

12,5 25 50 100

5 80 mT 40 mT 20 mT 10 mT

10 160 mT 80 mT 40 mT 20 mT

20 320 mT 160 mT 80 mT 40 mT

50 800 mT 400 mT 200 mT 100 mT

100 1600 mT 800 mT 400 mT 200 mT

0 2 x I A[ ],
r mm[ ]

------------------------------- B [mT] =

B
[mT]

r [mm]

cylindrical conductorcylindrical conductor
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Rated operating distance  1.5 

m
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m
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m
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m
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Installation embeddable ◆ ◆ ◆ ◆
not embeddable ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NPN Make function ◆

PNP Make function ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆

0 ... 1.62 mm ◆ ◆
0 ... 2.43 mm ◆

0 ... 3.24 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆

≤ 20 mA ◆ ◆ ◆
Switching frequency 0 ... 1200 Hz ◆

0 ... 1500 Hz ◆ ◆
0 ... 1800 Hz ◆ ◆

50 Hz ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
0 ... 200 mA ◆ ◆ ◆

Constant magnetic field 200 mT ◆ ◆ ◆
Alternating magnetic field 100 mT ◆ ◆ ◆

200 mT ◆ ◆ ◆
Indication of the switching state LED, yellow ◆

Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆
V3-connector ◆

Housing mater ial brass, teflon coated ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PPS ◆ ◆ ◆

PPS; Ryton R4 ◆ ◆
Ryton R4 ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm and Ø 12 mm

• Resistant to welding
• Basic series
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LED

4

M12x1

4

49

M12x1

65

6
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LED

M8x1

4

30

49

6

M12x1

6013

LED

M12x1

4

5
46

65

M12x1

LED

6

17

NBB1,5-8GM40-E2-C-V3 NBN3-8GM30-E2-C-V1

NBB2-12GM50-E2-C-V1
NBB2-12GM50-E0-C-V1

NBB1,5-8GM30-E2-C-V1

NBN4-12GM50-E2-C-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NBB2-12GM50-E0-C-V1 NBN4-12GM50-E2-C-V1
NBB2-12GM50-E2-C-V1
NBB1,5-8GM30-E2-C-V1
NBB1,5-8GM40-E2-C-V3
NBN3-8GM30-E2-C-V1
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Rated operating distance  5

mm
8

mm
10

mm
15

mm
Installation embeddable ◆ ◆

not embeddable ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆
Switching element function PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.5 mm ◆
0 ... 4.05 mm ◆

0 ... 6.48 mm ◆
0 ... 8.1 mm ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆

0 ... 500 Hz ◆
0 ... 800 Hz ◆

Reverse polarity protection ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Constant magnetic field 100 mT ◆ ◆
150 mT ◆ ◆

Alternating magnetic field 100 mT ◆ ◆
150 mT ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

Housing material brass, teflon coated ◆ ◆ ◆ ◆
Sensing face PPS ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm and Ø 30 mm

• Resistant to welding
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M30x1,5

5
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65

M12x1

6

LED

4

M18x1
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50 55

M12x1

6

24 65

M30x1,5

M12x1

6

5
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50

65

LED

36

M18x1

4

M12x1

LED

6
50

6524

NBB10-30GM50-E2-C-V1 NBN8-18GM50-E2-C-V1

NBN15-30GM50-E2-C-V1 NBB5-18GM50-E2-C-V1

1/BN

E2

I L+

L-

4/BK

3/BU

NBB5-18GM50-E2-C-V1
NBN8-18GM50-E2-C-V1
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NBN15-30GM50-E2-C-V1
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Rated operating distance 4 mm ◆

Installation not embeddable ◆
Output type 3-wire ◆

Switching element function PNP Make function ◆
Assured operating distance 0 ... 3.24 mm ◆

Kind of voltage DC ◆
Operating voltage 10 ... 30 V ◆

No-load supply current ≤ 10 mA ◆
Switching frequency 0 ... 1000 Hz ◆

Reverse polar ity protection ◆
Short-circuit protection pulsing ◆

Voltage drop ≤ 3 V ◆
Operating current 0 ... 100 mA ◆

Constant magnetic field 200 mT ◆
Alternating magnetic field 200 mT ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆
Indication of the switching state LED, yellow ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type 2 m, PUR cable irradiated ◆

Housing mater ial PPS ◆
Sensing face PPS ◆

Protection degree IP67 ◆

Inductive proximity switches Series -F29A

• Basic series
• 4 mm not embeddable
• For use in direct- and alternating-field welding

systems

5

LED
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LED
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NBN4-F29A-E2-C
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E2
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NBN4-F29A-E2-C
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Rated operating distance 20 mm ◆ ◆

30 mm ◆
40 mm ◆ ◆ ◆

Installation embeddable ◆ ◆
not embeddable ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆
4-wire ◆ ◆ ◆

Switching element function PNP Antivalent ◆ ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆ ◆
0 ... 24.3 mm ◆

0 ... 32.4 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆

≤ 25 mA ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆ ◆ ◆

0 ... 50 Hz ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆ ◆

0 ... 1 mA ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Protection class II ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆
Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
Housing material PA 6  Grivory GVN-35H ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PA 6  Grivory GVN-35H ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP69K ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -L2

• Quick mounting shutter
• IP69K Steam jet proof
• 4-way LED indicator
• Resistant to welding
• Bistable version

NBN40-L2-E2B-C-V1

• Set and Reset function
NBN40-L2-E2B-C-V1

5.5

ø 5.5

4 67 M
12

 x
 1

7

28

40

3020

60

46

40

LED yeLED gnLED ye

LED gn

NBB20-L2-A2-C-V1
NBB20-L2-E2-C-V1
NBN30-L2-A2-C-V1
NBN40-L2-A2-C-V1
NBN40-L2-E2B-C-V1
NBN40-L2-E2-C-V1

1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

1/BN

E2B

I L+

L-

4/BK

3/BU

S/R2/WH

NBB20-L2-E2-C-V1
NBN40-L2-E2-C-V1

NBB20-L2-A2-C-V1
NBN30-L2-A2-C-V1
NBN40-L2-A2-C-V1

NBN40-L2-E2B-C-V1
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Rated operating distance 20 mm ◆ ◆

40 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NC ◆ ◆
NO ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆ ◆
0 ... 32.4 mm ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 3.8 ... 30 V ◆ ◆ ◆ ◆

Switching frequency 0 ... 3 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆ ◆
Voltage drop ≤ 3.8 V ◆ ◆ ◆ ◆

Operating current 2 ... 100 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.6 mA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type connector M12 x 1 ◆ ◆

V1-connector ◆ ◆
Housing mater ial PA 6  Grivory GVN-35H ◆ ◆ ◆ ◆

Sensing face PA 6  Grivory GVN-35H ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆

IP69K ◆ ◆

Inductive proximity switches Series -L2

• Quick mounting shutter
• IP69K Steam jet proof
• Resistant to welding
• 4-way LED indicator

67
LED ye

LED yeLED ye
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5.5

ø 5.5

40

NBB20-L2-Z4-C-V1
NBB20-L2-Z5-C-V1
NBN40-L2-Z4-C-V1
NBN40-L2-Z5-C-V1

1 / BN
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Z5

I L+
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L-
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Rated operating distance 15 mm ◆

40 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 32.4 mm ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 10 Hz ◆ ◆
Reverse polarity protection ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Alternating magnetic field 180 mT ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type terminal compartment ◆ ◆

Housing material PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP68 ◆ ◆

Inductive proximity switches Series VariKont

• For use in direct- and alternating-field
welding systems

11

118
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40,5
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NJ15+U1+E2-C
NJ40+U1+E2-C
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Rated operating distance 40 mm ◆

50 mm ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆

not embeddable ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆ ◆ ◆
Switching element function PNP NO ◆ ◆

PNP Antivalent ◆ ◆ ◆ ◆
Assured operating distance 0 ... 32.4 mm ◆

0 ... 40.5 mm ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1 Hz ◆ ◆ ◆ ◆
0 ... 80 Hz ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆ ◆

PBT/metal ◆ ◆
Sensing face PBT, active surface Teflon coated ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -FP

• Resistant to welding
• Comfort series
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NCB50-FP-E2-C-P3-V1

NCB40-FP-A2-C-P1-V1
NCN50-FP-A2-C-P1-V1
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NCB50-FP-E2-C-P1-V1
NCB50-FP-E2-C-P3-V1
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Sensors with special characteristics

Sensors with reduction factor 1 

Standard behavior of inductive sensors

Standard proximity sensors are subject to sensing range re-
ductions when detecting nonferrous metal objects.  This fac-
tor depends on both the design features of the sensor (for
example the housing material) and the material the target is
made of. This characteristic can have a disruptive effect in
certain applications. To counter this special sensors have
been developed without it.

One for all

Reduction factor 1 sensors are inductive sensors equipped
with a special type oscillator. At the center are two air-core
coils which adjust to the characteristics of the respective
metal. This guarantees maximum operating distances and
material independent detection of all metals.

Our know-how, your benefit

Do you want to extend an existing plant? Are you looking for
a way to quickly change over to new products without
changing sensors? Do you have an application where ob-
jects from different materials must be reliably detected? Us-
ing the sensors

with reduction factor 1 keeps you flexible at all times. With
only a few sensor types required, you will reduce storage
costs and increase production uptime.

Key features

- detects all metals at the same nominal sensing range
- sensing range up to 75 mm
- resistant to electromagnetic fields
- available in weld-immune versions
- complete, standardized product portfolio of cylindrical and
cubic sensor designs

- extremely robust

Sensing range

The reduction factor series enables targets of various metals
to be detected at the same range as standard ferrous tar-
gets. The dimensions of the target are calculated in the
same way as the target for a standard inductive sensor.

Identification

Sensors with reduction factor 1 are indicated by an R in the
second position of the model number (example: NRB3-...).
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Rated operating distance 2 mm ◆

6 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆

0 ... 4.86 mm ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆

Switching frequency 0 ... 1000 Hz ◆
0 ... 400 Hz ◆

Reverse polar ity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type V3-connector ◆ ◆

Housing mater ial stainless steel 1.4305 ◆ ◆
Sensing face Crastin (PBTB) ◆ ◆

Protection degree IP67 ◆ ◆

Inductive proximity switches cylindrical, Ø 6,5 mm

• Magnetic field resistant
• Reduction factor = 1
• 2 mm embeddable

NRB2-6,5M50-E2-V3

• 6 mm not embeddable
NRN6-6,5M50-E2-V3

LED
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Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆

0 ... 1.62 mm ◆ ◆
0 ... 3.24 mm ◆ ◆

0 ... 4.86 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆

≤ 20 mA ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆ ◆

0 ... 400 Hz ◆ ◆
0 ... 800 Hz ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing material brass, teflon coated ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆

Sensing face Crastin (PBTB) ◆ ◆ ◆ ◆
Crastin (PBTB), black ◆ ◆ ◆

Crastin (PBTB); teflon coated ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II ◆ ◆
Mass 19 g ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Reduction factor = 1
• Resistant to welding

NR...-8GM40-E2-C-V1

• Magnetic field resistant
NR...-8GM40-E2-V1
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Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆

0 ... 3.24 mm ◆ ◆ ◆
0 ... 6.48 mm ◆

0 ... 8.1 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 12 mA ◆ ◆ ◆ ◆

≤ 15 mA ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆

0 ... 200 Hz ◆ ◆ ◆
0 ... 2000 Hz ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆
Constant magnetic field 200 mT ◆ ◆ ◆ ◆ ◆ ◆

Alternating magnetic field 200 mT ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial brass, teflon coated ◆ ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆

Sensing face Crastin (PBTB) ◆ ◆
PPS ◆ ◆ ◆

Ryton R4 ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II ◆ ◆ ◆ ◆
Mass 23 g ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Reduction factor = 1
• Resistant to welding

NR...-12GM...-E2-C-V1
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Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
quasi embedd. ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function PNP Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆
0 ... 4.05 mm ◆

0 ... 6.48 mm ◆ ◆ ◆
0 ... 9.72 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 25 mA ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 150 Hz ◆ ◆

0 ... 350 Hz ◆
0 ... 600 Hz ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Constant magnetic field 200 mT ◆ ◆ ◆ ◆ ◆ ◆ ◆

Alternating magnetic field 200 mT ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆
brass, teflon coated ◆ ◆ ◆ ◆ ◆ ◆

brass, nickel-plated ◆ ◆
Sensing face Crastin (PBTB) ◆ ◆ ◆

PPS ◆ ◆ ◆
Ryton R4 ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection class II ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Reduction factor = 1
• Resistant to welding

NRB...-C-...

• Magnetic field resistant
NRB...-E2-V1 M18x1
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NRN15-18GM50-E2-V1
NRN8-18GM50-E2-C-V1

NRB5-18GM50-E2-C-V1
NRB8-18GM50-E2-C-V1
NRB8-18GM50-E2-V1

1/BN

E2

I L+

L-

4/BK

3/BU



142

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.4

In
d

u
ct

iv
e 

se
n

so
rs

 w
it

h
 r

ed
u

ct
io

n
 f

ac
to

r 
1

N
R

B
10

-3
0G

M
50

-E
2-

C
-V

1

N
R

B
15

-3
0G

M
50

-E
2-

C
-V

1

N
R

B
15

-3
0G

M
50

-E
2-

V
1

N
R

N
15

-3
0G

M
50

-E
2-

C
-V

1

N
R

N
20

-3
0G

M
50

-E
2-

C
-V

1

N
R

N
30

-3
0G

M
50

-E
2-

C
-V

1

N
R

N
30

-3
0G

M
50

-E
2-

V
1

Rated operating distance  

10
 m

m

15
 m

m

15
 m

m

15
 m

m

20
 m

m

30
 m

m

30
 m

m

Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

0 ... 16.2 mm ◆
0 ... 24.3 mm ◆ ◆

0 ... 8.1 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 20 Hz ◆ ◆
0 ... 300 Hz ◆ ◆

0 ... 50 Hz ◆
0 ... 750 Hz ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆ ◆ ◆ ◆
Constant magnetic field > 200 mT ◆ ◆ ◆ ◆

100 mT ◆ ◆ ◆
Alternating magnetic field > 200 mT ◆ ◆ ◆ ◆

100 mT ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial brass, PTFE coated ◆ ◆
brass, teflon coated ◆ ◆ ◆

brass, nickel-plated ◆ ◆
Sensing face Crastin (PBTB) ◆ ◆

PPS ◆ ◆
PTFE (Teflon) ◆

Ryton R4 ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Reduction factor = 1
• Resistant to welding

NR...-30GM50-E2-C-V1

• Magnetic field resistant
NRB...-30GM50-E2-V1
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Rated operating distance 20 mm ◆ ◆

35 mm ◆ ◆
40 mm ◆ ◆

Installation embeddable ◆ ◆
not embeddable ◆ ◆ ◆ ◆

Output type 4-wire ◆ ◆ ◆ ◆ ◆ ◆
Switching element function PNP Antivalent ◆ ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆ ◆
0 ... 28.35 mm ◆ ◆

0 ... 32.4 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.5 V ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆
Alternating magnetic field 160 mT ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
Housing material GD-ZnAl4Cu1, coated

mounting flange PA6-GF35
◆ ◆ ◆ ◆ ◆ ◆

Sensing face PA 6  Grivory GVN-35H ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Mass 180 g ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series -L3 / Series -L3K

• Reduction factor = 1
• Quick mounting shutter
• 4-way LED indicator
• Resistant to welding

NR...-L3(K)-A2-C-V1
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NRN35-L3-A2-C-V1
NRN35-L3-A2-V1
NRN40-L3K-A2-C-V1
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Rated operating distance 50 mm ◆ ◆

75 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 4-wire ◆ ◆ ◆ ◆

Switching element function PNP Antivalent ◆ ◆ ◆ ◆
Assured operating distance 0 ... 40.5 mm ◆ ◆

0 ... 55 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1 Hz ◆ ◆
0 ... 50 Hz ◆

0 ... 80 Hz ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆
Housing mater ial PBT/metal ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆
PBT, active surface Teflon coated ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆
Protection class II ◆ ◆ ◆ ◆

Inductive proximity switches Series -FP

• Reduction factor = 1
• 75 mm not embeddable
• 50 mm embeddable
• Resistant to welding

NR...-FP-A2-C-P3-V1

• Magnetic field resistant
NR...-FP-A2-P3-V1
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Sensors with special characteristics

"Metal faced" sensors 

Stainless steel body and sensing face

The stainless steel barrel and sensing face make "metal
face"  sensors our most rugged design to date. Extremely
durable and reliable, they are protected against shock, vi-
bration, contamination, abrasion, and high pressure wash
downs.

"Metal Face" sensors are available in:
- cylindrical style M12
- cylindrical style M18
- cylindrical style M30.

Markings

"Metal face" sensors are noted with an M at the 2nd position
of the type identification (example: NMB5-...).

Selectively operating sensors

These sensors distinguish between ferromagnetic and non-
ferromagnetic metals. This is also a characteristic of "metal
face" sensors. They are available in FE type for ferromag-
netic and NFE type for non-ferromagnetic materials.

Some limit switch and -FP series sensors (see section 1.2,
"Inductive sensors, standard, rectangular style") also have
this capability. These sensors can be recognized by a "P" in
the type identification immediately after the sensing range
information.
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embed. in mild steel ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆ ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reduction factor rA l 0 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rCu 0 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rV2A 0.6 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rS t37 1 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 80 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆
-25 ... 75 °C (248 ... 348 K) ◆

Connection type V1-connector ◆ ◆ ◆
V3-connector ◆ ◆

2 m, PUR cable ◆ ◆
Core cross-section 0.14 mm2 ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆
stainless steel, PTFE coated ◆

Sensing face Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Active surface metal
• 1.5 mm embeddable
• Resistant to welding

NMB1,5-8GM50-E2-C-FE-V1
M8x1

4

40 44
5213

LED

M8x1

4

40 44
65

M8x1

13

LED

M8x1

4

40 44
65

M12x1

13

LED

M8 x 1

4

25

50LED

6

M12 x 1

13

NMB1,5-8GM50-E2-FE
NMB1,5-8GM50-E0-FE

NMB1,5-8GM65-E0-FE-V3
NMB1,5-8GM65-E2-FE-V3

NMB1,5-8GM65-E0-FE-V1
NMB1,5-8GM65-E2-FE-V1

NMB1,5-8GM50-E2-C-FE-V1

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NMB1,5-8GM50-E0-FE
NMB1,5-8GM65-E0-FE-V1
NMB1,5-8GM65-E0-FE-V3

NMB1,5-8GM50-E2-C-FE-V1
NMB1,5-8GM50-E2-FE
NMB1,5-8GM65-E2-FE-V1
NMB1,5-8GM65-E2-FE-V3
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Rated operating distance 2 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆

3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Make function ◆ ◆

PNP normally open ◆
NPN Break function ◆ ◆

NPN Make function ◆ ◆
PNP normally-open ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rA l 0 0 1 0 1 0 0 1 0 0 0
Reduction factor rCu 0 0 1.1 0 1.1 0 0 1.1 0 0 0
Reduction factor rV2A approx. 0.8 ◆ ◆ ◆ ◆ ◆ ◆

0 ◆ ◆ ◆ ◆
Reduction factor rS t37  0 1 0 1 0 1 1 0 1 1 1
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
6 ... 30 V ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 5.5 V DC ◆ ◆

Operating current ≤ 200 mA ◆
0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 ... 100 mA ◆ ◆
Indication of the switching state dual-LED, yellow/green ◆

LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆
2 m, PUR cable ◆ ◆ ◆ ◆

Core cross-section 0.34 mm2 ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆

IP68 ◆ ◆ ◆ ◆
IP69K ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Active surface metal
• 2 mm embeddable
• 2-wire DC

NMB2-12GM75-Z0-FE-V1
NMB2-12GM75-Z3-FE-V1

• Resistant to welding
NMB2-12GM65-E2-C-FE-V1

M12x1

2

4

47

55

17

LED

17

M12 x 1

6

65

54

44

M12 x 1

4

LED

M12x1

4

2
54

65
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M12x1

LED

6

17

NMB2-12GM55-E0-NFE
NMB2-12GM55-E0-FE
NMB2-12GM55-E1-FE
NMB2-12GM55-E1-NFE
NMB2-12GM55-E2-FE

NMB2-12GM65-E2-C-FE-V1
NMB2-12GM65-E2-FE-V1
NMB2-12GM65-E2-NFE-V1

NMB2-12GM75-Z0-FE-V1
NMB2-12GM75-Z3-FE-V1

1 / BN

E1

I
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2 / BK

3 / BU
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3 / BU
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L-4 / BK

1
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L-
4

1/BN

E2

I L+
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3/BU

NMB2-12GM55-E1-FE
NMB2-12GM55-E1-NFE

NMB2-12GM55-E0-NFE
NMB2-12GM55-E0-FE

NMB2-12GM75-Z0-FE-V1 NMB2-12GM75-Z3-FE-V1 NMB2-12GM65-E2-C-FE-V1
NMB2-12GM55-E2-FE
NMB2-12GM65-E2-FE-V1
NMB2-12GM65-E2-NFE-V1
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆

3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function DC Make function ◆ ◆

NPN Break function ◆
NPN Make function ◆ ◆

PNP Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rA l 0 1 0 1 0 0 1 0 1
Reduction factor rCu 0 1.1 0 1.1 0 0 1.1 0 1.1
Reduction factor rV2A 0 ◆ ◆ ◆ ◆

approx. 0.8 ◆ ◆ ◆ ◆ ◆
Reduction factor rS t37 1 0 0
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
6 ... 30 V ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆
≤ 2 mA ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection no ◆ ◆

pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆

≤ 5.5 V ◆
≤ 5.5 V DC ◆

Operating current 0 ... 100 mA ◆ ◆
0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

-40 ... 70 °C (233 ... 343 K) ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

nicht uebersetzt! ◆
Sensing face Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
IP68 ◆ ◆ ◆ ◆

IP69K ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Active surface metal
• 5 mm embeddable
• Resistant to welding

NMB5-18GM65-E0-C-FE-V1

• 2-wire DC
NMB5-18GM65-Z0...

LED

4

M18x1
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NMB5-18GM65-E2-FE-V1
NMB5-18GM65-E2-NFE-V1
NMB5-18GM65-Z0-FE-V1
NMB5-18GM65-Z0-NFE-V1
NMB5-18GM65-E0-C-FE-V1

NMB5-18GM55-E0-FE
NMB5-18GM55-E2-FE
NMB5-18GM55-E2-NFE
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NMB5-18GM65-Z0-FE-V1
NMB5-18GM65-Z0-NFE-V1

NMB5-18GM65-E2-FE-V1
NMB5-18GM65-E2-NFE-V1
NMB5-18GM55-E2-FE
NMB5-18GM55-E2-NFE
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Rated operating distance 8 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆

3-wire ◆ ◆ ◆ ◆ ◆
Switching element function DC Make function ◆ ◆

NPN Make function ◆ ◆
PNP Make function ◆ ◆ ◆

Assured operating distance 0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reduction factor rA l 0 1 0 0 0 0 1
Reduction factor rCu 0 1.1 0 0 0 0 1.1
Reduction factor rV2A approx. 0.8 ◆ ◆ ◆ ◆ ◆

0 ◆ ◆

Reduction factor rS t37  1 0 1 1 1 1 0
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆

10 ... 30 V DC ◆ ◆ ◆ ◆
6 ... 30 V ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆

Short-circuit protection ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆

≤ 5.5 V ◆ ◆
Operating current ≤ 200 mA ◆ ◆ ◆

0 ... 200 mA ◆ ◆
100 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

-40 ... 70 °C (233 ... 343 K) ◆ ◆
Connection type V1 connector ◆ ◆ ◆ ◆ ◆

2 m, PUR cable ◆ ◆
Core cross-section 0.5 mm2 ◆ ◆

Housing material Edelstahl ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face Edelstahl ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Sensing range 8 mm
• 2-wire DC

NMB8-30GM65-Z0-FE-V1
NMB8-30GM65-Z0-NFE-V1

5

36

2
,5

4
0

M30x1,5

5
0

5
5

M12x1

LED

6
5

36

22
,5

4
5

M30x1,5

5
5

LED

5

NMB8-30GM65-Z0-FE-V1
NMB8-30GM65-Z0-NFE-V1
NMB8-30GM65-E0-FE-V1
NMB8-30GM65-E2-FE-V1
NMB8-30GM65-E2-NFE-V1

NMB8-30GM55-E0-FE
NMB8-30GM55-E2-FE

3 / BU

Z0

I
L+

L-4 / BK

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

NMB8-30GM65-Z0-FE-V1
NMB8-30GM65-Z0-NFE-V1

NMB8-30GM55-E0-FE
NMB8-30GM65-E0-FE-V1

NMB8-30GM55-E2-FE
NMB8-30GM65-E2-FE-V1
NMB8-30GM65-E2-NFE-V1
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Inductive sensors for explosive environments

NAMUR interface
NAMUR* proximity sensors traditionally have a constant cur-
rent path characteristic. 

Nowadays, it is possible to obtain binary switching in proxim-
ity sensors (simultaneous changes in the switch status of
sensor and amplifier) by using the latest technology while
maintaining the standard voltage and current values. 

*NAMUR: Normenarbeitsgemeinschaft für Mess- und Regelung-
stechnik der chemischen Industrie (Standards Working Group for 
Control and Instrumentation in the Chemical Industry).

Intrinsic safety

The characteristic voltage and current values are kept at
such a low level that the NAMUR* proximity sensor can be
used in potentially explosive environments ("intrinsic" type of
protection). The series is identified by the letter N at the end
of the model number, sometimes in combination with a num-
ber.
The power limiting function is implemented in the respective
apparatus. This means that the circuit containing a NAMUR
proximity sensor is only intrinsically safe if it is supplied by a
suitable isolation amplifier. The conformity of the electrical
characteristics of proximity sensors and isolation amplifiers
is ascertained by an "intrinsic safety test". The cable induc-
tivity and capacitance are included in this test as they consti-
tute energy stores.
For more information on explosion protection and intrinsic
safety, please refer to our "Explosion Protection" manual.

Sensors with safety function (see section 1.7)

In principle these proximity sensors correspond to the N
types but with a special function: in the event of a fault in the
sensor, the control interface, or the common connection, the
output of the control interface automatically switches to the
safe "Off" state. The entire system comprising sensor and
control interface is approved by TÜV in accordance with DIN
VDE 0660 Part 209 (Non-Contact Position Switches for
Safety Functions). They are also classified under AK 5 (for
cyclic switching operations) or AK 4 according to DIN V
19250 or 19251 (TÜV certificate available). These sensors
conform to DIN EN 60947-5-3.
They are identified by either SN or S1N at the end of the
model number. The safety function is only guaranteed when
used with suitable control interfaces (please refer to our In-
trinsic Safety Engineers Guide).
The note in the data sheets "only for Ne metals" for types
with NO function means that this series only functions with
nonferrous metals (e.g. aluminum/brass).

I/mA

s/mm

Ι ≥ 6.5 mA: short circuit

NJ 30+U1+N

Undamped

Permiss. switch. range

Damped

line break

I/mA

s/mm

NCB2-12GM35-N0

Permiss. switch. range

Ι ≥ 6.5 mA: short circuit

Ι < 0.15 mA: line break

Sensors with special characteristics
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1. What is ATEX? – atmosphere explosible!
The founding treaty of the European Economic Community
includes articles 95 and 137, which form the basis for two EU
directives:
Directive 94/9/EC (also called ATEX 100a) dated 03/23/94
for the harmonization of legal regulations of member states
for devices and protection systems intended for use in po-
tentially explosive environments.
Applicable from 01/03/1996.
Directive 1999/92/EC dated 12/16/99 about minimum re-
quirements for improving the health and safety of workers at
risk from potentially explosive atmospheres.
Applicable since 1/28/00.
This Directive does not apply to the manufacturers of explo-
sion-protected devices and is therefore not relevant to the
catalog.

2. What does Directive 94/9/EC stipulate?
• Definition of device groups I and II.

• Definition of device categories (classification of devic-
es
according to hazardous areas)

• Conformity evaluation procedure (which manufactur-
ers are allowed to produce devices in which category)

• Transitional period until 6/30/03

• As of 7/01/03, only Directive 94/9/EC will
apply!

3. What consequences does Directive 94/9/
EC have for the legal situation?

Previous situation:

European-wide constructional requirements (type of protec-
tion)
for operating material.
National installation requirements.

New situation:

No national variations!

This means:

• Zones 0, 1, 2 for areas at risk from gas explosions.

• Zones 20, 21, 22 for areas at risk from dust explosions.

• No zone classification for areas used for medical pur-
poses.

• No national requirements for Zone 0 devices.

• Uniform European-wide installation guidelines.

4. New European standards:
EN 1127-1
Basic concepts and methodology regarding explosion pro-
tection
(Primary explosion protection, zone definition)

EN 60079-10:
Classification of hazardous area
(dimensioning of Zones 0, 1, 2)

EN 60079-14:
Electrical installations in explosive gas atmospheres

ATTENTION:
This This means that there is a European-wide law govern-
ing explosion protection for gases, fumes, and vapors.

5. National regulations
All relevant German regulations have been accordingly
amended and adjusted in view of the introduction of Direc-
tive 94/9/EC on 03/01/96.
•  Regulation 11. Equipment Safety Law - Explosion

Protection Regulation

• ElexV ́ 96

• EX-RL

• VDE 0165 (DIN EN 60079-14)

6. Device requirements according to 
Directive 94/9/EC

The requirements concerning equipment design and con-
struction ensure a distinct functional classification based on
the following zones:

If the device meets these requirements, it is marked accord-
ingly and can then be used in the respective zone (less haz-
ardous)

Category Zone

1 0

2 1

3 2

Hazardous
Group II

Category 1 = 
For use in Zone 0

Gases, fumes,
and vapors

II 1 G

Notes for changes by guideline 94/9/EC "ATEX 95"
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7. Conformity evaluation
The standard required of the manufacturer's quality assur-
ance system is determined according to the equipment
groups and categories (for which the devices are certified),
the safety requirements of the equipment, and the corre-
sponding zone certification. The manufacturer must undergo
certification by an approved authority (e. g. PTB). The PTB
declares that Pepperl+Fuchs maintains a quality assurance
system for its production which conforms to the require-
ments of Directive 94/9/EC, Appendix IV. On the basis of this
declaration, Pepperl+Fuchs is permitted to sell explosion
protected equipment effective July 1, 2003.
The production QA system covers manufacturing, final ac-
ceptance, and inspection.

8. What are the practical effects of Directive 
94/9/EC?

3/01/96 to 6/30/03:

• Certificates ("D" certificates) will continue to be issued
according to the current procedure.

• Directive 94/9/EC may be applied.

• Installations may be put into operation with devices
having either old or new certificates.

As of 7/01/03:

• Existing installations may continue to be operated with
devices having old certificates.

• New installations may only be put into operation and
run with devices having new certificates.

• Only devices with certification according to Directive
94/9/EC may be sold.

9. What does Directive 94/9/EC mean for the 
Pepperl+Fuchs product range?

• The law provides that from 7/01/03 on, only devices
having new certificates may be sold.

• Pepperl+Fuchs has had all newly approved devices
certified according to the conformity assessment pro-
cedure and is adapting existing devices
(with "D certificates") to Directive 94/9/EC.

This means: 

• Pepperl+Fuchs offers a new, modern range of prod-
ucts.

• By law we may only supply devices with ATEX certifi-
cate after 7/01/03.

• The modified technical data must be taken into consid-
eration when replacing old devices with new ones ac-
cording to Directive 94/9/EC.

• In the case of some very old devices, it may not be
possible to obtain certification according to Directive
94/9/
EC.

10. ATEX approved products by
Pepperl+Fuchs

• Slot style sensors SJ and SC: 
PTB 99 ATEX 2219 X

• Valve position sensor NCN.-...-N4 and PL.-F25.-N4...: 
TÜV 99 ATEX 1479 X

• Ring style sensors RJ... and RC...:
PTB 99 ATEX 2128 X

• Cylindrical sensors PTB 00 ATEX 2048X

• Rectangular style sensors PTB 00 ATEX 2032X

• Sensors in control safety PTB 00ATEX 2049X
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5M
25

-N
0
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Rated operating distance 0.8 mm ◆ ◆

1.5 mm ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 0.65 mm ◆ ◆
0 ... 1.215 mm ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆

0 ... 5000 Hz ◆ ◆ ◆
Reverse polarity protection protected against reverse polarity ◆ ◆

Short-circuit protection yes ◆ ◆
Indication of the switching state LED, yellow ◆

Multihole-LED, yellow ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section 0.14 mm2 ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 1G; 2G; 1D ◆ ◆
2G ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 4.5 mm, Ø 5 mm, Ø 6.5 mm

• Comfort series
• 0.8 mm embeddable
• 1.5 mm embeddable
• Usable up to SIL2 acc. to IEC 61508

NJ0,8-4,5-N
NJ0,8-5GM-N
NJ1,5-6,5-N

ø6,5

25

37

6

M12x1

47

LED

Ø 4,5

20

Ø 6,5

LED

16

25

Ø 6,5

22

M5x0,5

2
,5

1
7

2
0

8

NCB1,5-6,5M25-N0-V1 NJ0,8-4,5-N

NCB1,5-6,5M25-N0 NJ1,5-6,5-N

NJ0,8-5GM-N

1/BN

N / N0

I L+

L-2/BU

0102
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆
0 ... 5000 Hz ◆ ◆

Reverse polar ity protection protected against reverse polarity ◆ ◆
Short-circuit protection yes ◆ ◆

Indication of the switching state LED, yellow ◆
Multihole-LED, yellow ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆ ◆
Core cross-section 0.14 mm2 ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 1G; 2G ◆

1G; 2G; 1D ◆
1G; 2G; 3G; 1D; 3D ◆

2G ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Comfort series
• 1.5 mm embeddable
• Usable up to SIL2 acc. to IEC 61508

NJ1,5-8GM-N
NJ1,5-8GM-N-V1

M8x1

4 20
42

6

M12x1

13

13

M8 x 1

4

25

LED

M8x1

4

25

35

6

M12x1

4513

LED

M8x1

4

22

13

NJ1,5-8GM-N-V1 NCB1,5-8GM25-N0

NCB1,5-8GM25-N0-V1 NJ1,5-8GM-N

1/BN

N / N0

I L+

L-2/BU

0102
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Rated operating distance 2 mm ◆ ◆

5 mm ◆ ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 4.05 mm ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Operating voltage 5 ... 15 V ◆
Current consumption  

Measuring plate not detected ≥ 2.7 mA ◆

≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

≤ 1.8 mA ◆

Switching frequency 0 ... 2000 Hz ◆
0 ... 3000 Hz ◆ ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
-25 ... 70 °C (248 ... 343 K) ◆

Connection type soldering pins ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section 0.34 mm2 ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆
PA ◆

PVDF ◆ ◆
Sensing face PVDF ◆ ◆ ◆ ◆

Protection degree IP67 ◆
IP68 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 1G; 2G; 1D ◆

1G; 2G; 3G; 1D ; 3D ◆
2G ◆

2G; 1D ◆

Inductive proximity switches cylindrical, Ø 11 mm

• Comfort series
• 2 mm embeddable
• 5 mm not embeddable
• Usable up to SIL2 acc. to IEC 61508

NJ2-11-N
NJ2-11-N-G
NJ5-11-N-G

Ø 11

31

M14x1

30

3

19

14

Ø 11

M14x1

3

31

19

ø9,5

1,
9

7,
9

5

2 x ø0,7

ø10,8

5,
1

+

-

NJ2-11-N NJ2-11-N-G

NJ5-11-N-G NBN5-11K8-N-V8

1/BN

N / N0

I L+

L-2/BU

1

N / N0

I
L+

L-
2

NJ2-11-N
NJ2-11-N-G
NJ5-11-N
NJ5-11-N-G

NBN5-11K8-N-V8

0102
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Rated operating distance 2 mm ◆ ◆

4 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 3.24 mm ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆

0 ... 1500 Hz ◆
0 ... 2000 Hz ◆

0 ... 800 Hz ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆

Short-circuit protection yes ◆ ◆
Indication of the switching state all direction LED, yellow ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section 0.34 mm2 ◆ ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆
IP68 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 2G; 1D ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Usable up to SIL2 acc. to IEC 61508
• Comfort series
• 2 mm embeddable
• 4 mm not embeddable M12x1

4

30
,5

34

17

LED

4

M12x1

3
2

3
5

17

NJ2-12GK-N
NJ4-12GK-N

NCB2-12GK35-N0
NCN4-12GK35-N0

1/BN

N / N0

I L+

L-2/BU
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Rated operating distance 2 mm ◆ ◆ ◆ ◆

4 mm ◆ ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆

0 ... 3.24 mm ◆ ◆ ◆ ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆ ◆ ◆
Current consumption  

Measuring plate not detected ≥ 2.2 mA ◆ ◆

≥ 3 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆
0 ... 1500 Hz ◆ ◆ ◆ ◆

0 ... 2000 Hz ◆ ◆
0 ... 800 Hz ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
Core cross-section 0.34 mm2 ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Category 1G; 2G ◆ ◆

1G; 2G; 1D ◆ ◆ ◆ ◆
1G; 2G; 3G; 1D ; 3D ◆ ◆

1G; 2G; 3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Usable up to SIL2 acc. to IEC 61508
• Comfort series
• 2 mm embeddable
• 4 mm not embeddable
• 4 mm embeddable

M12 x 1

4
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6
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6
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4
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Rated operating distance 5 mm ◆ ◆

8 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆

0 ... 6.48 mm ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 200 Hz ◆

0 ... 300 Hz ◆
0 ... 400 Hz ◆

0 ... 500 Hz ◆
Reverse polar ity protection protected against reverse polar ity ◆ ◆

Short-circuit protection yes ◆ ◆
Indication of the switching state all direction LED, yellow ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section 0.75 mm2 ◆ ◆ ◆ ◆

Housing mater ial PBT ◆ ◆
PBT/PPS ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆

IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆

Category 2G; 1D ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 5 mm embeddable
• 8 mm not embeddable
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 5 mm ◆ ◆ ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆ ◆ ◆

0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆ ◆ ◆
Current consumption  

Measuring plate not detected ≥ 2.2 mA ◆ ◆

≥ 3 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆
0 ... 1500 Hz ◆ ◆

0 ... 200 Hz ◆ ◆
0 ... 300 Hz ◆ ◆

0 ... 400 Hz ◆ ◆
0 ... 500 Hz ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆
all direction LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆
Core cross-section - ◆ ◆ ◆

0.75 mm2 ◆ ◆ ◆ ◆ ◆ ◆

Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Category 1G; 2G ◆ ◆
1G; 2G; 1D ◆ ◆ ◆ ◆ ◆

1G; 2G; 3G; 1D ◆
1G; 2G; 3G; 1D ; 3D ◆

1G; 2G; 3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 5 mm embeddable
• 8 mm embeddable
• 8 mm not embeddable
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 10 mm ◆ ◆

6 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.86 mm ◆ ◆

0 ... 8.1 mm ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section 0.75 mm2 ◆ ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆
PBT ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 2G ◆ ◆ ◆

2G; 3G; 3D ◆

Inductive proximity switches cylindrical, Ø 22 mm

• Usable up to SIL2 acc. to IEC 61508
NJ6-22-N
NJ6-22-N-G
NJ10-22-N-G

• Comfort series
• 6 mm embeddable
• 10 mm not embeddable
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Rated operating distance 10 mm ◆ ◆ ◆

15 mm ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

0 ... 8.1 mm ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆

0 ... 300 Hz ◆ ◆ ◆
0 ... 400 Hz ◆

Reverse polarity protection protected against reverse polar ity ◆ ◆
Short-circuit protection yes ◆ ◆

Indication of the switching state all direction LED, yellow ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆

Core cross-section up to 2.5 mm2 ◆ ◆

0.75 mm2 ◆ ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆

Category 2G ◆ ◆
2G; 1D ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Comfort series
• 10 mm embeddable / 15 mm not embeddable
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 10 mm ◆ ◆ ◆ ◆

15 mm ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆
quasi embedd. ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆ ◆
0 ... 8.1 mm ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆

Current consumption  
Measuring plate not detected ≥ 2.2 mA ◆ ◆

≥ 3 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆

0 ... 300 Hz ◆ ◆
0 ... 450 Hz ◆ ◆

0 ... 500 Hz ◆ ◆
0 ... 650 Hz ◆ ◆

Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Multihole-LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆ ◆
Core cross-section - ◆ ◆ ◆

0.75 mm2 ◆ ◆ ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆
IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Category 1G; 2G ◆

1G; 2G; 1D ◆ ◆ ◆ ◆
1G; 2G; 3G; 1D ◆

1G; 2G; 3G; 1D; 3D ◆
1G; 2G; 3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Comfort series
• 10 mm embeddable / 15 mm not embeddable
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 20 mm ◆

25 mm ◆
Installation not embeddable ◆ ◆

Output type 2-wire ◆ ◆
Switching element function NAMUR NC ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆
0 ... 20.25 mm ◆

Nominal voltage 8 V ◆ ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Switching frequency 0 ... 100 Hz ◆
0 ... 250 Hz ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆
Connection type terminal compartment ◆

2 m, PVC cable ◆
Core cross-section up to 2.5 mm2 ◆

0.75 mm2 ◆

Housing material PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 2G ◆ ◆

Inductive proximity switches cylindrical, Ø 40 mm, Ø 50 mm

• Comfort series
• 25 mm not embeddable

NJ25-50-N

• 20 mm not embeddable
NJ20-40-N
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Rated operating distance 2 mm ◆ ◆

4 mm ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 3.24 mm ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆

Connection type Faston 4.8 mm ◆ ◆
110 mm, cable PVC ◆ ◆

Core cross-section - ◆ ◆

0.14 mm2 ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 1G; 2G; 1D ◆ ◆ ◆ ◆

Inductive proximity switches Series -V3

• Usable up to SIL2 acc. to IEC 61508
• Comfort series
• 2 mm embeddable
• 4 mm not embeddable 10
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Rated operating distance  0.8 
mm

1.5 
mm

2.5 
mm

6 
mm

10 
mm

Installation embeddable ◆ ◆
not embeddable ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 0.64 mm ◆
0 ... 1.22 mm ◆

0 ... 2.03 mm ◆
0 ... 4.8 mm ◆

0 ... 8.1 mm ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆

Operating voltage 5 ... 25 V ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆
0 ... 3000 Hz ◆

0 ... 5000 Hz ◆ ◆ ◆
Reverse polarity protection protected against reverse polarity ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆
Connection type 0.5 m, flexible lead LIFYW ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆ ◆

Core cross-section 0.06 mm2 ◆

0.14 mm2 ◆

0.34 mm2 ◆ ◆ ◆

Housing material Stainless steel ◆
PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

IP68 ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 1G; 2G ◆
2G ◆ ◆ ◆

2G; 1D ◆

Inductive proximity switches Series -F

• Comfort series
• 0.8 mm embeddable
• 1.5 mm not embeddable
• 2,5 mm not embeddable
• 6 mm embeddable
• 10 mm not embeddable
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Rated operating distance 15 mm ◆ ◆

Installation not embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆

Nominal voltage 8 V ◆ ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Switching frequency 0 ... 500 Hz ◆ ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆

Short-circuit protection no ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆
Connection type terminal compartment ◆

V1-connector ◆
Core cross-section up to 2.5 mm2 ◆

Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 1G; 2G; 1D ◆ ◆

Inductive proximity switches Series -M1K

• Comfort series
• 15 mm not embeddable
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Rated operating distance 20 mm ◆

40 mm ◆
Installation embeddable ◆

not embeddable ◆
Switching element function NAMUR NC ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆
0 ... 32.4 mm ◆

Nominal voltage 8 V ◆ ◆
Current consumption

Measuring plate not detected ≥ 2.2 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Switching frequency 0 ... 150 Hz ◆
0 ... 300 Hz ◆

Reverse polarity protection yes ◆ ◆
Short-circuit protection yes ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection type V1-connector ◆ ◆
Housing material PA-GF35 ◆ ◆

Sensing face PA-GF35 ◆ ◆
Protection degree IP69K ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 1G; 2G; 3G; 3D ◆ ◆

Inductive proximity switches Series -L2

• Quick mounting shutter
• Usable up to SIL2 acc. to IEC 61508
• Comfort series
• 20 mm embeddable

NCB20-L2-N0-V1

• 40 mm not embeddable
NCN40-L2-N0-V1

67
LED ye

LED yeLED ye

60

40

30
M

12
 x

 1

46

20
7

28

5.5

ø 5.5

40

NCB20-L2-N0-V1
NCN40-L2-N0-V1

1/BN

N / N0

I L+

L-2/BU



168

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

11

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.6

In
d

u
ct

iv
e 

se
n

so
rs

 fo
r 

E
x 

en
vi

ro
n

m
en

ts
 (

N
A

M
U

R
)

N
J6

S
1+

U
1+

N
1

N
J1

5+
U

1+
N

N
J2

0+
U

1+
N

N
J3

0+
U

1+
N

N
J3

0P
+U

1+
1N

N
J4

0+
U

1+
N

Rated operating distance  6 
mm

15 
mm

20 
mm

30 
mm

30 
mm

40 
mm

Installation embeddable ◆ ◆
not embeddable ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆ ◆

NAMUR NO ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 16.2 mm ◆
0 ... 24.3 mm ◆ ◆

0 ... 32.4 mm ◆
0 ... 4.86 mm ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆

≤ 1 mA ◆ ◆

Measuring plate detected ≥ 3 mA ◆ ◆

≤ 1 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 150 Hz ◆ ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆
-25 ... 70 °C (248 ... 343 K) ◆

Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆
Core cross-section up to 2.5 mm2 ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆
Category 1G; 2G; 1D ◆ ◆ ◆ ◆ ◆

2G ◆

Inductive proximity switches Series VariKont

• Comfort series
• Only for non-ferrous metals

NJ30P+U1+1N

• Usable up to SIL3 acc. to IEC61508
NJ6S1+U1+N1
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Rated operating distance  15 
mm

20 
mm

30 
mm

40 
mm

40 
mm

Installation embeddable ◆
not embeddable ◆ ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆
0 ... 16.2 mm ◆

0 ... 24.3 mm ◆
0 ... 32.4 mm ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 150 Hz ◆

0 ... 250 Hz ◆
0 ... 400 Hz ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆ ◆
Connector M12 x 1 ◆

Core cross-section up to 2.5 mm2 ◆ ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 1G; 2G; 1D ◆
1G; 2G; 1D; 3D ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Comfort series
• 15 mm embeddable
• 20 mm not embeddable
• 40 mm not embeddable
• 30 mm not embeddable
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Rated operating distance 15 mm ◆

20 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 16.2 mm ◆
Nominal voltage 8 V ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Switching frequency 0 ... 150 Hz ◆ ◆

Ambient temperature -40 ... 100 °C (233 ... 373 K) ◆ ◆
Connection type terminal compartment ◆ ◆

Core cross-section up to 2.5 mm2 ◆ ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 1D ◆ ◆

Inductive proximity switches Series VariKont

• Usable up to SIL3 acc. to IEC61508
• 15 mm embeddable

NJ15S+U1+N

• 20 mm not embeddable
NJ20S+U1+N
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Rated operating distance 40 mm ◆ ◆

50 mm ◆
Installation embeddable ◆ ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆
Assured operating distance 0 ... 32 mm ◆ ◆

0 ... 40.5 mm ◆
F 100 mm ◆ ◆

240 mm ◆
Nominal voltage 8 V ◆ ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Switching frequency 0 ... 80 Hz ◆ ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆

Connection type terminal compartment ◆ ◆
V1-connector ◆

Core cross-section up to 2.5 mm2 ◆ ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 1D ◆ ◆ ◆

Inductive proximity switches Series -FP

• Comfort series
• 40 mm embeddable

NCB40-FP-N0-P1
NCB40-FP-N0-P1-V1

• 50 mm not embeddable
NCN50-FP-N0-P1
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Rated operating distance 0.8 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function PNP Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 0.648 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆

Switching frequency 0 ... 3000 Hz ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
Off-state current 0 ... 0.1 mA typ. 0.1 µA at 25 °C ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 3D ◆

3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 4 mm, Ø 5 mm

• Basic series
• 0.8 mm embeddable
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Rated operating distance 1.5 mm ◆

2 mm ◆ ◆
Installation embeddable ◆ ◆ ◆

Output type 3-wire ◆ ◆
4-wire ◆

Switching element function PNP Antivalent ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 1.215 mm ◆
0 ... 1.62 mm ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 20 mA ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA ◆ ◆

0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆
Indication of the switching state LED, yellow ◆ ◆

Multihole-LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type V1-connector ◆
2 m, PVC cable ◆ ◆

Housing material brass, nickel-plated ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 3G; 3D ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 8 mm

• Basic series
• 1.5 mm embeddable

NBB1,5...

• 2 mm embeddable
NBB2...

M8x1
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Rated operating distance 2 mm ◆ ◆ ◆

4 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆

not embeddable ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆
Switching element function PNP Antivalent ◆

PNP Make function ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆

0 ... 3.24 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 11 mA ◆ ◆
≤ 15 mA ◆ ◆ ◆ ◆

≤ 20 mA ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆

0 ... 2000 Hz ◆ ◆
0 ... 3000 Hz ◆ ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 150 mA ◆ ◆

0 ... 200 mA ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆ ◆

2 m, PUR cable ◆ ◆
2 m, PVC cable ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆
Category 3D ◆ ◆

3G; 3D ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• 2 mm embeddable
NJ2...
NBB2...

• 4 mm not embeddable
NJ4...

• 4 mm embeddable
NBB4...
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NJ4-12GM40-E2-3G-3D
NJ4-12GM40-E2-V1-3G-3D
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Rated operating distance 2 mm ◆ ◆ ◆ ◆

4 mm ◆
Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆

Switching element function DC Break function ◆
DC Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.62 mm ◆ ◆ ◆ ◆
0 ... 3.24 mm ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆
Operating voltage 5 ... 60 V ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆
0 ... 800 Hz ◆ ◆ ◆ ◆

Reverse polarity protection tolerant ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆

all direction LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆
2 m, PUR cable ◆ ◆ ◆

2 m, PVC cable ◆
Housing material Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 3D ◆ ◆ ◆
3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• 2 mm embeddable
NCB2...
NBB2...

• 4 mm not embeddable
NCN4-12GM40-Z0-3G-3D
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L-4 / BK
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2 / BU

NBB2-12GM40-Z0-3D
NCB2-12GM40-Z0-3D
NCN4-12GM40-Z0-3G-3D

NCB2-12GM40-Z0-V1-3G-3D NCB2-12GM40-Z1-3D
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Rated operating distance 5 mm ◆ ◆ ◆

8 mm ◆ ◆ ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

4-wire ◆ ◆ ◆
Switching element function PNP Antivalent ◆ ◆ ◆

PNP Make function ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆

0 ... 6.48 mm ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ [mΑ] 9 9 20 15 15 25 9 9 20
Switching frequency 0 ... 1000 Hz ◆ ◆

0 ... 1500 Hz ◆ ◆
0 ... 500 Hz ◆ ◆ ◆

0 ... 700 Hz ◆
0 ... 800 Hz ◆

Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆
0 ... 0.5 mA typ. 0.01 mA ◆ ◆ ◆ ◆

0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Multihole-LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Category 3D ◆ ◆ ◆

3G; 3D ◆ ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• 5 mm embeddable
• 8 mm embeddable
• 8 mm not embeddable
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Rated operating distance 5 mm ◆ ◆ ◆

8 mm ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function DC Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆ ◆ ◆

0 ... 6.5 mm ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 5 ... 60 V ◆ ◆ ◆ ◆
Switching frequency 0 ... 300 Hz ◆

0 ... 350 Hz ◆ ◆
0 ... 500 Hz ◆

Reverse polarity protection tolerant ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆

all direction LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆
2 m, PUR cable ◆ ◆

2 m, PVC cable ◆
Housing material Stainless steel ◆ ◆ ◆

brass, nickel-plated ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆

Category 3G; 3D ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• 5 mm embeddable
NCB5...
NBB5...

• 8 mm not embeddable
NCN8-18GM40-Z0-3G-3D
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Rated operating distance 10 mm ◆ ◆

15 mm ◆ ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆ ◆

0 ... 8.1 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 60 V ◆ ◆ ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 9 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 200 Hz ◆ ◆
0 ... 500 Hz ◆ ◆

0 ... 650 Hz ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆

≤ 3 V ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆ ◆ ◆
0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Multihole-LED, yellow ◆

all direction LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆
2 m, PVC cable ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆ ◆ ◆
brass, nickel-plated ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆
Category 3D ◆

3G; 3D ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• 10 mm embeddable
NJ10...

• 15 mm embeddable
NBB15...

• 15 mm not embeddable
NJ15...

36
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37
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60

36
LED
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5
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M30x1,5

36

LED

M30x1,5

5

18

37

50
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M30x1,5

5

36
,5

50
36

LED

NJ10-30GM50-E2-V1-3D NJ15-30GM50-E2-V1-3G-3D

NBB15-30GM50-E2-3G-3D NBB15-30GM50-E2-V1-3G-3D

NJ15-30GM50-E2-3G-3D NJ10-30GM50-E2-3G-3D

1/BN

E2

I L+

L-

4/BK

3/BU

NBB15-30GM50-E2-3G-3D
NBB15-30GM50-E2-V1-3G-3D
NJ10-30GM50-E2-3G-3D
NJ10-30GM50-E2-V1-3D
NJ15-30GM50-E2-3G-3D
NJ15-30GM50-E2-V1-3G-3D
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Rated operating distance 10 mm ◆ ◆ ◆ ◆

15 mm ◆
Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆

Switching element function DC Break function ◆
DC Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.2 mm ◆
0 ... 8.1 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆
Operating voltage 5 ... 60 V ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆
0 ... 150 Hz ◆ ◆ ◆ ◆

Reverse polarity protection tolerant ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆ ◆
Operating current 2 ... 100 mA ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. ◆ ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆

all direction LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

Connection type V1-connector ◆
2 m, PUR cable ◆ ◆ ◆

2 m, PVC cable ◆
Housing material Stainless steel ◆ ◆ ◆ ◆

brass, nickel-plated ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 3G; 3D ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• 10 mm embeddable
NCB10...
NBB10...

• 15 mm not embeddable
NCN15-30GM40-Z0-3G-3D

M30x1,5

5 40

LED
36

37

M30x1,5

5

40

45 55

6

M12x1

36

LED

M30x1,5

5

40

LED36

37

18

NBB10-30GM40-Z0-3G-3D
NCB10-30GM40-Z0-3G-3D
NCB10-30GM40-Z1-3G-3D

NCB10-30GM40-Z0-V1-3G-3D

NCN15-30GM40-Z0-3G-3D

BN

Z0

I
L+

L-BU

3 / BU

Z0

I
L+

L-4 / BK

1 / BN

Z1

I
L+

L-
2 / BU

NBB10-30GM40-Z0-3G-3D
NCB10-30GM40-Z0-3G-3D
NCN15-30GM40-Z0-3G-3D

NCB10-30GM40-Z0-V1-3G-3D NCB10-30GM40-Z1-3G-3D
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Rated operating distance 2 mm ◆ ◆

3 mm ◆
4 mm ◆

Installation embeddable ◆ ◆ ◆
not embeddable ◆

Output type 2-wire ◆
3-wire ◆ ◆ ◆

Switching element function DC Make function ◆
PNP Break function ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

0 ... 2.4 mm ◆
0 ... 3.24 mm ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

5 ... 60 V ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆
0 ... 2000 Hz ◆

0 ... 500 Hz ◆
Reverse polar ity protection all connections ◆ ◆ ◆ ◆

Short-circuit protection no ◆
pulsing ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆
≤ 5 V ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
4 ... 100 mA ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆
0 ... 1 mA typ. 0.7 mA ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type 0.1 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 3D ◆

3G; 3D ◆ ◆ ◆

Inductive proximity switches Series -V3

• Basic series
• 2 mm embeddable

NBB2...

• 3 mm embeddable
NBB3...

• 4 mm not embeddable
NBN4... 10

LED

3

16

5.5

22.2

27.8

10
.3

NBB2-V3-E2-3G-3D
NBB2-V3-E3-3G-3D
NBB3-V3-Z4-3D
NBN4-V3-E2-3G-3D
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I
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L-
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3/BU
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E3
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2/BK

3/BU

NBB3-V3-Z4-3D NBB2-V3-E2-3G-3D
NBN4-V3-E2-3G-3D

NBB2-V3-E3-3G-3D



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

181

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.6

In
d

u
ct

iv
e 

se
n

so
rs

 fo
r 

E
x 

en
vi

ro
n

m
en

ts
 (

3G
, 3

D
)

N
B

B
20

-L
2-

A
2-

V
1-

3G
-3

D

N
B

N
40

-L
2-

A
2-

V
1-

3G
-3

D
Rated operating distance 20 mm ◆

40 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 4-wire ◆ ◆

Switching element function PNP Antivalent ◆ ◆
Assured operating distance 0 ... 16.2 mm ◆

0 ... 32.4 mm ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 150 Hz ◆ ◆
Reverse polarity protection ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 2 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Off-state current 0 ... 0.5 mA ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Protection class II ◆ ◆
UL approval cULus Listed, General Purpose ◆ ◆

Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆
Connection type V1-connector ◆ ◆

Housing material PA-GF35 ◆ ◆
Sensing face PA-GF35 ◆ ◆

Protection degree IP69K ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 3G; 3D ◆ ◆

Inductive proximity switches Series -L2

• Quick mounting shutter
• 4-way LED indicator
• Basic series
• 20 mm embeddable

NBB20-L2-A2-V1-3G-3D

• 40 mm not embeddable
NBN40-L2-A2-V1-3G-3D

5.5

ø 5.5

4 67 M
12

 x
 1

7

28
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3020

60
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40

LED yeLED gnLED ye

LED gn
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NBN40-L2-A2-V1-3G-3D
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4 / BK
2 / WH
3 / BU

NBB20-L2-A2-V1-3G-3D
NBN40-L2-A2-V1-3G-3D
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Rated operating distance [mm] 15 15 20 20 30 30 40 40
Installation embeddable ◆ ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆ ◆
4-wire ◆ ◆ ◆ ◆

Switching element function PNP Antivalent ◆ ◆ ◆ ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆
0 ... 16.2 mm ◆ ◆

0 ... 24.3 mm ◆ ◆
0 ... 32.4 mm ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆ ◆ ◆ ◆

0 ... 150 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Category 3D ◆ ◆ ◆ ◆
3G; 3D ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• 15 mm embeddable
NJ15...

• 20 mm embeddable
NJ20...

• 30 mm not embeddable
NJ30...

• 40 mm not embeddable
NJ40...

11

118
58

40,5

M20x1,5

60

40

LED(s)

5,5

30

46,5

11

50
67,5

128

55

LED(s)

5,5

30

6056

M20x1,5

NJ15+U1+A2-3D
NJ15+U1+E2-3G-3D
NJ20+U1+A2-3D
NJ30+U1+A2-3D

NJ20+U1+E2-3G-3D
NJ30+U1+E2-3G-3D

NJ40+U1+A2-3D
NJ40+U1+E2-3G-3D

1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NJ15+U1+E2-3G-3D
NJ20+U1+E2-3G-3D
NJ30+U1+E2-3G-3D
NJ40+U1+E2-3G-3D

NJ15+U1+A2-3D
NJ20+U1+A2-3D
NJ30+U1+A2-3D
NJ40+U1+A2-3D
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Rated operating distance 40 mm ◆

50 mm ◆ ◆ ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆
Output type 3-wire ◆

4-wire ◆ ◆ ◆
Switching element function PNP NO ◆

PNP Antivalent ◆ ◆ ◆
Assured operating distance 0 ... 32.4 mm ◆

0 ... 40.5 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 80 Hz ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
V1-connector ◆

Housing material PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
IP68 ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 3G; 3D ◆ ◆ ◆ ◆

Inductive proximity switches Series - FP

• Comfort series
• 40 mm embeddable

NCB40...

• 50 mm embeddable
NCB50...

• 50 mm not embeddable
NCN50... 80 

84

9

65
 

65 

Ø5,3 

LEDs 

M20 x 1,5

15
 

40
 

7 

11

65
 

65 

Ø5,3 

LEDs 

LEDs

40
 

7 

M20 x 1,5

80
 

80 

84

9

65
 

65 

Ø5,3 

LEDs 

15
 

40
 

7 

16

M12 x 1 

NCB50-FP-A2-P1-3G-3D

NCB40-FP-A2-P1-3G-3D
NCN50-FP-A2-P1-3G-3D

NCB50-FP-E2-P1-V1-3G-3D

L+I
1 / BN

A2

L-

4 / BK
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3 / BU
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L-
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NCB40-FP-A2-P1-3G-3D
NCB50-FP-A2-P1-3G-3D
NCN50-FP-A2-P1-3G-3D

NCB50-FP-E2-P1-V1-3G-3D
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Inductive sensors with safety function

Concept
SN or S1N inductive sensors are combined with suitable
control units to provide defined output signals in the event a
system component fails.
They have long been used to meet functional safety require-
ments in mechanical engineering as well as in process in-
dustries.

Test reports from the TÜV according to VDE 0660/209 and
EN 954 and the values described in the IEC 61508 (failure
rate, Safe Failure Fraction SFF, etc) are available. These
sensors allow the implementation of single-channel applica-
tions up to SIL 2 (when using a standard NAMUR control cir-
cuit) or SIL 3 (when using a suitable control unit such as the
KFD2-SH-Ex1).
Sensors based on NAMUR interface are available in cylindri-
cal, rectangular, and slot style.

Benefits
• implementation of applications up to SIL 3

• available in slot, rectangular, and cylindrical styles

• depending on design, they can be used in extreme
cold (to 40 oC) 

Isolated switch amplifiers for up to SIL 3
For applications up to SIL 3 using the SN or S1N series, the
following units are available:

• KFD2-SH-Ex1

• KFD2-SH-Ex1.T.OP

• KHA6-SH-Ex1

Please see our website for their descriptions.

http://www.pepperl-fuchs.com

Sensors with special characteristics
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N
J2

-1
1-

SN

N
J2

-1
1-

SN
-G

Rated operating distance 2 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆ ◆

Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆

Nominal voltage 8 V ◆ ◆
Switching frequency 0 ... 3000 Hz ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Ambient temperature -40 ... 100 °C (233 ... 373 K) ◆ ◆

Connection type 2 m, silicone cable ◆ ◆
Housing material Stainless steel ◆

PVDF ◆
Sensing face PVDF ◆ ◆

Protection degree IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 1D ◆ ◆

Inductive proximity switches cylindrical, Ø 11 mm

• 2 mm embeddable
• Usable up to SIL3 acc. to IEC61508

Ø 11

31

M14x1

30

3

19

NJ2-11-SN NJ2-11-SN-G

1 / BN

SN

I
L+

L-2 / BU

NJ2-11-SN
NJ2-11-SN-G

0102
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N
J2

-1
2G

K
-S

N

N
J4

-1
2G

K
-S

N

Rated operating distance 2 mm ◆

4 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 1.62 mm ◆

0 ... 3.24 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆

Operating voltage 5 ... 25 V 1) ◆

Nominal voltage 8 V ◆ ◆

Switching frequency 0 ... 1500 Hz ◆
0 ... 2000 Hz ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Ambient temperature -40 ... 100 °C (233 ... 373 K) ◆

-50 ... 100 °C (223 ... 373 K) ◆
Connection type 2 m, silicone cable ◆ ◆

Housing mater ial PP ◆ ◆
Sensing face PP ◆ ◆

Protection degree IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 1D ◆
1G; 2G; 3G; 1D; 3D ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Usable up to SIL3 acc. to IEC61508
• 2 mm embeddable

NJ2-12GK-SN

• 4 mm not embeddable
NJ4-12GK-SN

M12x1

4

30
,5

34

17

NJ2-12GK-SN
NJ4-12GK-SN

1 / BN

SN

I
L+

L-2 / BU

NJ2-12GK-SN
NJ4-12GK-SN

0102
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N
J3

-1
8G

K
-S

1N

N
J5

-1
8G

K
-S

N

N
J8

-1
8G

K
-S

N

Rated operating distance 3 mm ◆

5 mm ◆
8 mm ◆

Installation embeddable ◆
embed. in mild steel ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆
NAMUR NO ◆

Assured operating distance 0 ... 2.4 mm ◆
0 ... 4.05 mm ◆

0 ... 6.48 mm ◆
Reduction factor rA l 0.4 ◆ ◆

1 ◆
Reduction factor rCu 0.3 ◆ ◆

1 ◆

Reduction factor rV2A 0 ◆

0.85 ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Switching frequency 0 ... 200 Hz ◆ ◆
0 ... 500 Hz ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆

≤ 1 mA ◆

Measuring plate detected ≥ 3 mA ◆

≤ 1 mA ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆
-40 ... 100 °C (233 ... 373 K) ◆ ◆

Connection type 2 m, silicone cable ◆ ◆ ◆
Housing material Hostalen PPN, black ◆ ◆

PP ◆
Sensing face ??? ◆

Hostalen PPN, black ◆
PP ◆

Protection degree IP68 ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 1D ◆
1G; 2G; 3G; 1D ; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Usable up to SIL3 acc. to IEC61508
• 3 mm embeddable in ST37 / 1.0037

NJ3-18GK-S1N

• 5 mm embeddable
NJ5-18GK-SN

• 8 mm not embeddable
NJ8-18GK-SN

M18x1

1

4

35
,5

39

24

NJ3-18GK-S1N
NJ5-18GK-SN
NJ8-18GK-SN

BN

BU

S1N

I
L+

L-
BK

1 / BN

SN

I
L+

L-2 / BU

NJ3-18GK-S1N NJ5-18GK-SN
NJ8-18GK-SN

0102
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N
J6

-2
2-

SN

N
J6

-2
2-

SN
-G

Rated operating distance 6 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 4.86 mm ◆ ◆

Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆

Nominal voltage 8 V ◆ ◆
Switching frequency 0 ... 2000 Hz ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Ambient temperature -40 ... 100 °C (233 ... 373 K) ◆ ◆

Connection type 2 m, silicone cable ◆ ◆
Housing mater ial Stainless steel ◆

PBT ◆
Sensing face PBT ◆ ◆

Protection degree IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 1D ◆ ◆

Inductive proximity switches cylindrical, Ø 22 mm

• 6 mm embeddable
• Usable up to SIL3 acc. to IEC61508

Ø 22

35

Pg 21

5

35

36

NJ6-22-SN NJ6-22-SN-G

1 / BN

SN

I
L+

L-2 / BU

NJ6-22-SN
NJ6-22-SN-G

0102
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N
J5

-3
0G

K
-S

1N

N
J1

0-
30

G
K

-S
N

N
J1

5-
30

G
K

-S
N

Rated operating distance 10 mm ◆

15 mm ◆
5 mm ◆

Installation embeddable ◆
embed. in mild steel ◆

not embeddable ◆
Output type 2-wire ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆
NAMUR NO ◆

Assured operating distance 0 ... 12.15 mm ◆
0 ... 4.05 mm ◆

0 ... 8.1 mm ◆
Reduction factor rA l 0.4 ◆ ◆

1 ◆
Reduction factor rCu 0.3 ◆ ◆

1 ◆

Reduction factor rV2A 0 ◆

0.85 ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆

Nominal voltage 8 V ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆

0 ... 150 Hz ◆
0 ... 300 Hz ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆

≤ 1 mA ◆

Measuring plate detected ≥ 3 mA ◆

≤ 1 mA ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆
-40 ... 100 °C (233 ... 373 K) ◆

-50 ... 100 °C (223 ... 373 K) ◆
Connection type 2 m, silicone cable ◆ ◆ ◆

Housing material PP ◆ ◆ ◆
Sensing face PP ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 1D ◆ ◆
1G; 2G; 3G; 1D; 3D ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Usable up to SIL3 acc. to IEC61508
• 5 mm embeddable in ST37 / 1.0037

NJ5-30GK-S1N

• 10 mm embeddable
NJ10-30GK-SN

• 15 mm not embeddable
NJ15-30GK-SN 5

1

M30x1,5

34
,5

40

36

NJ10-30GK-SN
NJ15-30GK-SN
NJ5-30GK-S1N

BN

BU

S1N

I
L+

L-
BK

1 / BN

SN

I
L+

L-2 / BU

NJ5-30GK-S1N NJ10-30GK-SN
NJ15-30GK-SN

0102
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N
J4

0-
FP

-S
N

-P
1

Rated operating distance 40 mm ◆

Installation not embeddable ◆
Output type 2-wire ◆

Switching element function NAMUR NC ◆
Assured operating distance 0 ... 32.4 mm ◆

Reduction factor rA l 0.4 ◆

Reduction factor rCu 0.3 ◆

Reduction factor rV2A 0.85 ◆

Kind of voltage DC ◆
Nominal voltage 8 V ◆

Switching frequency 0 ... 100 Hz ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -40 ... 100 °C (233 ... 373 K) ◆
Connection type terminal compartment ◆

Housing mater ial PBT ◆
Sensing face PBT ◆

Protection degree IP68 ◆
Use in the hazardous area see instruction manuals ◆

Category 2G; 1D ◆

Inductive proximity switches Series -FP

• 40 mm not embeddable
• Usable up to SIL3 acc. to IEC61508

80 

11

65
 

65 

Ø5,3 
M20 x 1,5

40
 

7 

NJ40-FP-SN-P1

1 / BN

SN

I
L+

L-2 / BU

NJ40-FP-SN-P1

0102
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Extended temperature range sensors

Sensors with extended  temperature ranges are avail-
able for applications where the standard temperature
range of -25 °C ... +70 °C, for which the standard Pep-
perl+Fuchs switches were designed, is no longer suf-
ficient. 

Pepperl+Fuchs produces four versions of these sen-
sors:

Although PTB, which is used for standard sensors, re-
mains suitable up to a temperature of 100 °C, Pep-
perl+Fuchs uses Ryton® for temperatures up to
150 °C. Ryton is a crystaline polyphenylene sulphide
which remains dimensionally stable up to 200 °C.

Since silicon-based components are destroyed at
temperatures over 150 °C, the control interface elec-
tronics are separated from the LC resonant circuit (de-
tector).

In the NCN25-F35-... series, the resonant circuit is in-
stalled in a stainless steel housing. The active face is
a cup made of polytetrafluoroethylene (PTFE - Teflon)
and the cable between the detector and oscillator is in-
sulated with PTFE.

Extended temperature range sensors are identified
with a T at the end of their type code or by the maxi-
mum ambient temperature rating(e.g. ... -250).

Increased ambient temperature Connection

0 °C ... +200 °C
(oscillator and amplifier separate) NAMUR

-40 °C ... +150 °C NAMUR

-25 °C ... +100 °C
three-wire/four-
wire DC and AC

0 °C ... +250 °C
(oscillator and amplifier separate)

Four-core wire 
DC

Sensors with special characteristics
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N
J5

-1
8G

K
-N

-1
50

N
J8

-1
8G

K
-N

-1
50

Rated operating distance 5 mm ◆

8 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 4.05 mm ◆

0 ... 6.48 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆

Nominal voltage 8 V ◆ ◆
Switching frequency 0 ... 200 Hz ◆

0 ... 500 Hz ◆
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆
Ambient temperature -40 ... 150 °C (233 ... 423 K) ◆ ◆

Connection type 2 m, SIHF-cable ◆ ◆
Housing mater ial PPS ◆ ◆

Sensing face PPS ◆ ◆
Protection degree IP65 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 1G; 2G ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Temperature range
-40 ... 150 °C

• 5 mm embeddable
NJ5-18GK-N-150

• 8 mm not embeddable
NJ8-18GK-N-150

M18x1

1
34

,5

40

4

7

24

NJ5-18GK-N-150
NJ8-18GK-N-150

1/BN

N / N0

I L+

L-2/BU

NJ5-18GK-N-150
NJ8-18GK-N-150

0102
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N
J1

0-
30

G
K

-E
2-

T

N
J1

5-
30

G
K

-E
2-

T

Rated operating distance 10 mm ◆

15 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 8.1 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 300 Hz ◆ ◆
Reverse polarity protection protected against reverse polarity ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection type 2 m, PUR cable ◆ ◆
Housing material PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP68 ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Temperature range
-25 ... 100 °C

• 10 mm embeddable
NJ10-30GK-E2-T

• 15 mm not embeddable
NJ15-30GK-E2-T

1

5

M30x1,5

60
80

36

NJ10-30GK-E2-T
NJ15-30GK-E2-T

1/BN

E2

I L+

L-

4/BK

3/BU

NJ10-30GK-E2-T
NJ15-30GK-E2-T
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N
J4

-3
0G

M
-N

-2
00

N
J1

5-
30

G
K

-N
-1

50
Rated operating distance 15 mm ◆

4 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 3.04 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆

Nominal voltage 8 V ◆ ◆
Switching frequency 0 ... 100 Hz ◆

0 ... 1000 Hz ◆
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆
Ambient temperature 0 ... 200 °C (273 ... 473 K) ◆

-25 ... 150 °C (248 ... 423 K) ◆
Connection type 2 m, SIHF-cable ◆

5 m, SIHF-cable ◆
Housing mater ial Stainless steel ◆

PPS ◆
Sensing face PPS ◆ ◆

Protection degree IP65 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G ◆ ◆

Inductive proximity switches cylindrical, Ø 30 mm

• Temperature range
0 ... 200 °C

• 4 mm embeddable
NJ4-30GM-N-200

• Temperature range
-25 ... 150 °C

• 15 mm not embeddable
NJ15-30GK-N-150

M30x1,5

Ø 13

5

50

75

12

2m

35 55
5m

15

36

5

M30x1,5

40
47

36

NJ4-30GM-N-200

NJ15-30GK-N-150

1/BN

N / N0

I L+

L-2/BU

NJ15-30GK-N-150
NJ4-30GM-N-200

0102
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N
J1

5+
U
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2-
T

N
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5+
U

1+
A

-T
N

J1
5+

U
1+

A
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T-
V

1
N

J2
0+

U
1+
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-T

-V
1

N
J2
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U

1+
A

-T
N

J2
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U
1+

A
2-

T
N

J2
0+

U
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A
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V

1
N

J3
0+

U
1+

A
2-

T
N

J3
0+

U
1+

A
2-

T-
V

1
N

J4
0+

U
1+

A
2-

T

Rated operating distance [mm] 15 15 15 20 20 20 20 30 30 40

Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆

4-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching element function NPN Antivalent ◆ ◆

PNP Antivalent ◆ ◆ ◆ ◆ ◆ ◆ ◆
PNP Make function ◆

Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆
0 ... 16.2 mm ◆ ◆ ◆ ◆

0 ... 24.3 mm ◆ ◆
0 ... 32.4 mm ◆

Reduction factor rA l 0.4 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rCu 0.3 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆

0 ... 300 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆ ◆ ◆

V1-connector ◆ ◆ ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 130 g ◆

Inductive proximity switches Series VariKont

• Temperature range
-25 ... 100 °C

• 15 mm embeddable
• 20 mm not embeddable
• 30 mm not embeddable
• 40 mm not embeddable

11

118
58

40,5

M20x1,5

60

40

LED(s)

5,5

30

46,5

11

118
58

40,5

60

40

LED´s

5,5

30

46,5 M
12

x1

22

11

118
58

40,5

60

40

LED

5,5

30

46,5 M
12

x1

22
11

50
67,5

128

55

LED(s)

5,5

30

6056

M20x1,5

NJ15+U1+A2-T
NJ15+U1+A-T
NJ20+U1+A2-T
NJ20+U1+A-T
NJ30+U1+A2-T

NJ15+U1+A2-T-V1

NJ20+U1+A2-T-V1
NJ20+U1+E2-T-V1
NJ30+U1+A2-T-V1

NJ40+U1+A2-T

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

I
1/BN

A / A0

L+

L-

4/BK
2/WH

3/BU

1/BN

E2

I L+

L-

4/BK

3/BU

NJ15+U1+A2-T
NJ15+U1+A2-T-V1
NJ20+U1+A2-T
NJ20+U1+A2-T-V1
NJ30+U1+A2-T
NJ30+U1+A2-T-V1
NJ40+U1+A2-T

NJ15+U1+A-T
NJ20+U1+A-T

NJ20+U1+E2-T-V1
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N
J1

5+
U

1+
W

-T

N
J2

0+
U

1+
W

-T

Rated operating distance 15 mm ◆

20 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 2-wire ◆ ◆

Switching element function AC Make/Break function ◆ ◆
Assured operating distance 0 ... 12.15 mm ◆

0 ... 16.2 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage AC ◆ ◆

Operating voltage 20 ... 253 V 1 ) ◆ ◆

Switching frequency 0 ... 25 Hz ◆ ◆

Voltage drop ≤ 7 V ◆ ◆
Operating current 10 ... 500 mA ◆ ◆

Off-state current 0 ... 3 mA typ. ◆ ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection type terminal compartment ◆ ◆
Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP68 ◆ ◆

Inductive proximity switches Series VariKont

• Temperature range
-25 ... 100 °C

• 15 mm embeddable
NJ15+U1+W-T

• 20 mm not embeddable
NJ20+U1+W-T

11

118
58

40,5

M20x1,5

60

40

LED(s)

5,5

30

46,5

NJ15+U1+W-T
NJ20+U1+W-T

1

3

W, NC

I
L1

N
2

4

1

3

W, NO

I
L1

N
2

4

BN

BN

BU

BU

NJ15+U1+W-T
NJ20+U1+W-T
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N
C

B
40

-F
P-

A
2-

T
-P

1

N
C

B
40

-F
P

-A
2-

T-
P1

-V
1

N
C

N
40

-F
P

-W
-T

-P
1

Rated operating distance 40 mm ◆ ◆ ◆

Installation embeddable ◆ ◆
not embeddable ◆

Output type 2-wire ◆
4-wire ◆ ◆

Switching element function AC Make/Break function ◆
PNP Antivalent ◆ ◆

Assured operating distance 0 ... 32.4 mm ◆ ◆ ◆
Reduction factor rA l 0.25 ◆ ◆

0.4 ◆
Reduction factor rCu 0.23 ◆ ◆

0.3 ◆

Reduction factor rV2A 0.85 ◆ ◆ ◆

Kind of voltage AC ◆

DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

20 ... 253 V ◆
No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 20 Hz ◆
0 ... 80 Hz ◆ ◆

Reverse polarity protection ◆ ◆
Short-circuit protection no ◆

pulsing ◆
Voltage drop ≤ 3 V ◆ ◆

≤ 5 V typ. 4V ◆
Operating current 0 ... 200 mA ◆ ◆

5 ... 500 mA ◆
Off-state current 0 ... 0.5 mA ◆ ◆

0.3 ... 1 mA typ. 0.7 mA ◆
Operating voltage display LED, green ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆

-40 ... 100 °C (233 ... 373 K) ◆ ◆
Connection type terminal compartment ◆ ◆

V1-connector ◆
Housing material PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches Series -FP

• Comfort series
• Temperature range

-25 ... 100 °C
• 40 mm embeddable

NCB40...

• 40 mm not embeddable
NCN40-FP-W-T-P1

11

65
 

65 

Ø5,3 

LEDs 

LEDs

40
 

7 

M20 x 1,5

80
 

11

65
 

65 

Ø5,3 

LEDs 

16

M12 x 1 

40
 

7 

LEDs

80
 

NCB40-FP-A2-T-P1
NCN40-FP-W-T-P1

NCB40-FP-A2-T-P1-V1

1

3

W, NC

I
L1

N
2

4

1

3

W, NO

I
L1

N
2

4

BN

BN

BU

BU

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NCN40-FP-W-T-P1 NCB40-FP-A2-T-P1
NCB40-FP-A2-T-P1-V1



198

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.8

In
d

u
ct

iv
e 

se
n

so
rs

 w
it

h
 s

p
ec

ia
l c

h
ar

ac
te

ri
st

ic
s 

(h
ig

h
 t

em
p

er
at

u
re

 s
en

so
rs

)

N
C

N
20

-F
35

-A
2-

25
0-

10
M

-V
1

N
C

N
20

-F
35

-A
2-

25
0-

20
M

-V
1

N
C

N
25

-F
35

-A
2-

25
0-

15
M

-V
1

N
C

N
25

-F
35

-A
2-

25
0-

V1

Rated operating distance 20 mm ◆ ◆

25 mm ◆ ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆
Output type 4-wire ◆ ◆ ◆ ◆

Switching element function PNP Antivalent ◆ ◆ ◆ ◆
Assured operating distance 0 ... 16.2 mm ◆ ◆

0 ... 20 mm ◆ ◆
Reduction factor rA l 0.5 ◆ ◆ ◆ ◆

Reduction factor rCu 0.5 ◆ ◆ ◆ ◆

Reduction factor rV2A 0.6 ... 1 ◆ ◆ ◆ ◆

Mounting angle Al ◆ ◆ ◆ ◆

Amplifier housing Stainless steel ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 20 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆
Indication of the switching state Multihole-LED, yellow ◆ ◆ ◆ ◆

UL approval cULus Listed, General Purpose Class 2 
power source

◆ ◆ ◆ ◆

Ambient temperature 0 ... 250 °C (273 ... 523 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆
Housing mater ial PTFE / Al / V2A ◆ ◆ ◆ ◆

Sensing face PTFE (Teflon) ◆ ◆ ◆ ◆
Protection degree amplifier IP67

sensor IP40
◆ ◆ ◆ ◆

Inductive proximity switches Series -F35

• Extreme additional temperature range of sensor 
component, 0 ... 250 °C

• Appropriate for conveyor chains
• Cable between sensor and amplifier with metal case

ø
 5

.356
46

30

30
4

40

40
20

 m
7024

M18 x 1

M12 x 1

LED

75
85

6

4

2

ø
 5

.356
46

30

30
4

40

40
15

 m
7024

M18 x 1

M12 x 1

LED

75
85

6

4

2

NCN20-F35-A2-250-20M-V1

NCN25-F35-A2-250-15M-V1

NCN20-F35-A2-250-10M-V1

L+I
1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

NCN20-F35-A2-250-10M-V1
NCN20-F35-A2-250-20M-V1
NCN25-F35-A2-250-15M-V1
NCN25-F35-A2-250-V1
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N
J4

-N
-H

31

Rated operating distance 4 mm ◆

Installation embeddable ◆
Output type 2-wire ◆

Switching element function NAMUR NC ◆
Assured operating distance 0 ... 3.04 mm ◆

Reduction factor rA l 0.4 ◆

Reduction factor rCu 0.3 ◆

Reduction factor rV2A 0.85 ◆

Kind of voltage DC ◆
Nominal voltage 8 V ◆

Switching frequency 1000 Hz ◆
Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆
Ambient temperature 0 ... 200 °C  (273 ... 473 K) ◆

Connection type 10 m, PVC cable ◆
Housing material Stainless steel ◆

Sensing face PPS ◆
Protection degree IP65 ◆

Cable length LK 0,5 / 0,75 / 1 / 2 / 3 / 4 / 6 / 8 / 10 [m] ◆

Inductive proximity switches NJ4-N-H31

• Temperature range
0 ... 200 °C

• 4 mm embeddable
ø 28

ø 35

ø13

10
L

12

L K

35 55
10

 m
1530

NJ4-N-H31

1/BN

N / N0

I L+

L-2/BU

NJ4-N-H31
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6-

11
0-

N

F
J7

-N

Rated operating distance 6 mm ◆

7 mm ◆
Installation embeddable ◆ ◆

Output type 2-wire ◆ ◆
Switching element function NAMUR NC ◆ ◆

Assured operating distance 0 ... 4.86 mm ◆
0 ... 5.67 mm ◆

Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆
Switching frequency 0 ... 200 Hz ◆

0 ... 280 Hz ◆
Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆
Measuring plate detected ≤ 1 mA ◆ ◆

Indication of the switching state LED, yellow ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection type 2 m, PUR cable ◆ ◆
Housing mater ial brass, zinc plated ◆ ◆

Sensing face POM ◆ ◆
Protection degree IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 2G ◆

2G; 3D ◆

Inductive proximity switches Series -FJ

• Comfort series
• 7 mm embeddable

FJ7-N

• 6 mm embeddable
FJ6-110-N

25
8

12 LED

24

5
20

7,
5 M4

5
20

7,
5M4

41
8

M
4

8
1935

110

FJ7-N

FJ6-110-N

1/BN

N / N0

I L+

L-2/BU

FJ6-110-N
FJ7-N

0102
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High pressure sensors

High pressure sensors are suitable for use in hydraulic actu-
ators and similar equipment.

The maximum operating pressure to the active surface is
350 bar (M18) or 500 bar (M12).

Pressure resistance is obtained by using a ceramic sensor
head inserted in a stainless steel housing. There is also a
groove in the housing for an O-ring.

Installation dimensions:

Montagerichtung

1,2

10,5

15
˚

15
 H

7 
 (
10

 H
8 )

13

M
18

 x
 1

 (
M

12
 x

 1
)

Sensors with special characteristics
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 2 V ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆
Operating pressure statically 500 bar ◆ ◆ ◆ ◆

Operating pressure dynamically 800 bar ◆ ◆ ◆ ◆
Ambient temperature -25 ... 80 °C (248 ... 353 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆ ◆

Sensing face Ceramic ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm

• Comfort series
• 1.5 mm embeddable
• Operating pressure 500 bar, peak pressure 800 bar

ø10e7
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NCB1,5-12GM70-E2-D-V1 NCB1,5-12GM45-E2-D-V1

NCB1,5-12GM60-E2-D-V1 NCB1,5-12GM85-E2-D-V1

1/BN

E2

I L+

L-

4/BK

3/BU

NCB1,5-12GM45-E2-D-V1
NCB1,5-12GM60-E2-D-V1
NCB1,5-12GM70-E2-D-V1
NCB1,5-12GM85-E2-D-V1
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Rated operating distance 1.5 mm ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆

Switching element function PNP Break function ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.22 mm ◆ ◆ ◆ ◆ ◆
Reduction factor rA l 0.3 ◆ ◆ ◆ ◆ ◆

Reduction factor rCu 0.2 ◆ ◆ ◆ ◆ ◆

Reduction factor rV2A 0.5 ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆
Operating pressure dynamically 350 bar ◆ ◆ ◆ ◆ ◆

Ambient temperature -35 ... 80 °C (238 ... 353 K) ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆ ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆ ◆

Sensing face Epoxy (black) ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 3G; 3D ◆ ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 1.5 mm embeddable
• Compression proof up to 350 bar, dynamic on ac-

tive surface

8
2

4

11
44

59
69

ø 15

ø 16

M12 x 1

M18 x 1

14

24

14

24

ø 15f9

M18 x 1

4

41

57

NCB1,5-18GM60-E2-D-V1
NCB1,5-18GM60-E2-D-V1-3G-3D

NCB1,5-18GM60-E2-D
NCB1,5-18GM60-E2-D-3G-3D
NCB1,5-18GM60-E3-D

1/BN

E2

I L+

L-

4/BK

3/BU

1/BN

E3

I L+

L-

2/BK

3/BU

NCB1,5-18GM60-E2-D
NCB1,5-18GM60-E2-D-3G-3D
NCB1,5-18GM60-E2-D-V1
NCB1,5-18GM60-E2-D-V1-3G-3D

NCB1,5-18GM60-E3-D
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N
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N
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M

-N
-D

-V
1

Rated operating distance 1.5 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆ ◆
Assured operating distance 0 ... 0.81 mm ◆

0 ... 1.22 mm ◆
Reduction factor rA l 0.4 ◆ ◆

Reduction factor rCu 0.3 ◆ ◆

Reduction factor rV2A 0.56 ◆

0.85 ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Switching frequency 0 ... 400 Hz ◆
0 ... 800 Hz ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Operating pressure dynamically 350 bar ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆
-25 ... 85 °C (248 ... 358 K) ◆

Connection type V1-connector ◆
2 m, PVC cable ◆

Housing mater ial Stainless steel ◆ ◆
Sensing face Epoxy (black) ◆

Ceramic ◆
Protection degree IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆
Category 2G; 1D ◆

Inductive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 1.5 mm embeddable
• Compression proof up to 350 bar, dynamic on acti-

ve surface
• Usable up to SIL2 acc. to IEC 61508

NJ1,5-18GM-N-D-V1 15
27

45

8
2

4

3

M18 x 1

14

24

14

M18x1

15

4

M12x1

35

45

24

NJ1,5-18GM-N-D NJ1,5-18GM-N-D-V1

1/BN

N / N0

I L+

L-2/BU

NJ1,5-18GM-N-D
NJ1,5-18GM-N-D-V1

0102
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Rated operating distance 1.5 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Assured operating distance 0 ... 1.215 mm ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 200 mA ◆ ◆

Indication of the switching state LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type V1-connector ◆
2 m, PUR cable ◆

Housing material PA ◆ ◆
Protection degree IP67 ◆ ◆

Inductive proximity switches Series -F2

• Comfort series
• 1.5 mm with switching tappet

6

12

14.7

25

3*

40

M
12

 x
 1

3132
.6

14

10
,66,35 25

35,5

31
,5

LED

NJ1,5-F2-E2-V1 NJ1,5-F2-E2

1/BN

E2

I L+

L-

4/BK

3/BU

NJ1,5-F2-E2
NJ1,5-F2-E2-V1
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Speed monitors

Speed monitors are sensors in which both the damping sta-
tus and the act of exceeding or falling short of a reference
frequency is signalled. The reference frequency is adjusted
with a built-in potentiometer. If the actual frequency fac tu al

measured by the sensor is smaller than fn o m the output is
switched off (open). If the measured actual frequency fa ctu a l is
greater than fn o m the output is switched on (closed).

The advantage of this operating mode is that the response
time is reduced to the smallest possible value, i.e. 1/fac tu al .

Speed monitors are available for the following frequency and
rotational speed ranges:

 0.1 Hz ...    1 Hz, i.e. 6 min-1 ...60 min-1,
    1 Hz ...  10 Hz, i.e. 6 min-1 ...600 min-1,
  10 Hz ...100 Hz, i.e. 600 min-1 ...6000 min-1.

Speed monitors are equipped with a startup override: once
the operating voltage is applied, the output is switched on for
the duration of the start-up override.
.

.

I
1

4

3

+

_DW

Normally closed for fact > fnom

Output

is

limit

End of start-up-override

Monitoring of the rotational shortfall

f

f

t

t

f

Monitoring of the rotational overspeed

Output

is

limit

End of start-up-override

f

f

t

t

Sensors with special characteristics
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Rated operating distance 15 mm ◆ ◆ ◆

30 mm ◆ ◆
Installation embeddable ◆ ◆ ◆

not embeddable ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆

Switching element function DC 0.1 ... 1 Hz ◆ ◆
DC 1 ... 10 Hz ◆ ◆

DC 10 ... 100 Hz ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

0 ... 24.3 mm ◆ ◆
Reduction factor rA l 0.4 ◆ ◆ ◆ ◆ ◆

Reduction factor rCu 0.3 ◆ ◆ ◆ ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆

Operating voltage 15 ... 60 V ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED 1: yellow ◆ ◆ ◆ ◆ ◆
Vaporisation display LED 2: yellow ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆

Inductive proximity switches Series VariKont

• Start-up override time = approx. 30 s
• Rotational speed controller
• 15 mm embeddable

NJ15...

• 30 mm not embeddable
NJ30...

• up to 100 Hz

11

118
58

40.5

M20 x 1.5

60

40

LED 2

LED 1

5.5

30

46.5

NJ15+U1+DW1-1
NJ15+U1+DW1-10
NJ15+U1+DW1-100
NJ30+U1+DW1-1
NJ30+U1+DW1-10

1

DW1

I
L+

L-

4

3

BN

BK

BU

NJ15+U1+DW1-1
NJ15+U1+DW1-10
NJ15+U1+DW1-100
NJ30+U1+DW1-1
NJ30+U1+DW1-10
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Rated operating distance 15 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function AC 0.1 ... 1 Hz ◆
AC 10 ... 10 Hz ◆

AC 10 ... 100 Hz ◆
Assured operating distance 0 ... 12.15 mm ◆ ◆ ◆

Reduction factor rA l 0.4 ◆ ◆ ◆

Reduction factor rCu 0.3 ◆ ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 20 ... 253 V 1) ◆ ◆ ◆

Short-circuit protection no ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1000 mA ◆ ◆ ◆

Operating current 0 ... 150 mA ◆ ◆ ◆

Off-state current 0 ... 0.8 mA typ. ◆ ◆ ◆
Indication of the switching state LED 1: yellow ◆ ◆ ◆

Vaporisation display LED 2: yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type terminal compartment ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Note 1) In the temperature range below 0 °C, 
permissible operating voltage Ub 
80...253 V

◆ ◆ ◆

Inductive proximity switches Series VariKont

• Rotational speed controller
• 15 mm embeddable
• Start-up override time = approx. 30 s
• up to 100 Hz

11

118
58
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M20 x 1.5

60

40

LED 2

LED 1

5.5
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NJ15+U1+DW2-1
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NJ15+U1+DW2-1
NJ15+U1+DW2-10
NJ15+U1+DW2-100
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Sensors with special characteristics

Inductive analog output sensors

General

Inductive analog output sensors are able to convert the dis-
tance of a metallic object into a proportional output signal,
whereby no other switch operations occur. This makes them
especially suited for measuring and control applications.

Output function

Unlike ordinary inductive sensors that can only detect the
presence of a metallic object beyond a specific switching
distance sn (figure 1), nductive analog output sensors detect
the position of metallic objects over their entire operating
range and provide the measurement roughly proportional to
the distance in the form of a current signal between 0 mA
and 20 mA (Fig. 2).

Mode of operation

Analog sensors operate in a similar way to inductive proxim-
ity sensors in that a magnetic alternating field is emitted by
the active face of the sensor. This causes eddy currents to
be produced whenever an electrically conductive object ap-
proaches. This loss of energy causes a drop in the quality
factor of the coil in the sensor, whereby the damping of the
coil becomes stronger the closer the object comes to the ac-
tive face.

The special design of the oscillator allows the damping of
the resonant circuit with distance (i. e. the change in quality
factor) to be converted to an almost linear measuring signal
which is supplied as a current signal after amplification and
correction (Fig. 3).

The curves and characteristics indicated in the data sheets
are based on a ferromagnetic target (St 37), since this pro-
duces the highest operating range. Metals with different per-
meability or electrical conductivity values produce restricted
operating ranges roughly corresponding to the reduction
factors of these metals when used with sensors.

Fig. 4 shows the characteristic of an analog sensor in an
M18 housing (embeddable) for targets consisting of different
materials. Here we can see that the useful operating range
diminishes with the decreasing permeability or increasing
electrical conductivity of the target. This is due to the mini-
mal change in quality factor of the resonant circuit.

When using an object made of ST 37, the following sensing
ranges are available where the output signal is proportional
to the distance (i.e. a linear function of the distance):

IA 5(2 ... 5 mm) 
IA 6(0 ... 6 mm) 
IA 8(3 ... 8 mm) 
IA 40(15 ... 40 mm)

Inductive positioning systems PMI can be found in
chapter 7 starting on Page 597

Sn

0

1
hysteresis

metal object

output

path

Sensor

operating range

metal object

output

path

Sensor

Figure 1

Figure 2

Osc. Measuring Linearisation Converter

Oscillator Output
current source
0 mA ... 20 mA

Evaluation

Figure 3

S/mm

10

I/mA

20

105

V2A St37Copper Aluminium

Figure 4



210

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.8

In
d

u
ct

iv
e 

se
n

so
rs

 w
it

h
 s

p
ec

ia
l c

h
ar

ac
te

ri
st

ic
s 

(a
n

al
o

g
 o

u
tp

u
t)

IA
6-

12
G

M
35

-U
-V

1

IA
6-

12
G

M
50

-IU
-V

1
Measurement range 0 ... 6 mm ◆ ◆

Installation quasi embedd. ◆ ◆
Output type 4-wire ◆ ◆

Switching element function analogue, current or voltage output ◆
Analogue voltage output ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆

15 ... 30 V ◆
No-load supply current ≤ 10 mA ◆ ◆

Reverse polar ity protection yes ◆ ◆
Short-circuit protection yes ◆ ◆

Output voltage 0 ... 10 V ◆
0 ... 5 V ◆

Output rated operating current 4 ... 20 mA ◆
Limit frequency (3dB) 1000 Hz ◆ ◆

Temperature drift ± 5 % (0 ... 70 °C)
± 10 % (-25 ... 0 °C)

◆ ◆

Load resistor voltage output: > 500 Ω ◆

voltage output: > 500 Ω 
current output: < 500 Ω

◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type V1-connector ◆ ◆
Housing mater ial brass, chromium plated ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP67 ◆ ◆

Analogue pick-up, inductive cylindrical, Ø 12 mm

• Inductive analogue transmitter
• 0...6 mm quasi-embeddable
• Analogue output 0 V ... 10 V/4 mA ... 20 mA

IA6-12GM50-IU-V1

• Analogue output 0 V ... 5 V
IA6-12GM35-U-V1

M12x1

4

45

29

M12x1

ø10,5

8

17

M12x1

4

60

44

M12x1

8

17

IA6-12GM35-U-V1 IA6-12GM50-IU-V1

1 / BN

U

I L+

L-

4 / BK

3 / BU

U

1/BN

IU

I L+

L-

RRL1 L2

2/WH

4/BK

3/BU

I

U

IA6-12GM35-U-V1 IA6-12GM50-IU-V1
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IA
5-

18
G

M
-I3

IA
8-

30
G

M
-I3

Measurement range 2 ... 5 mm ◆

3 ... 8 mm ◆
Installation embeddable ◆ ◆

Output type 3-wire ◆ ◆
Switching element function analog current output ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 15 ... 30 V ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆
Output signal 0 ... 20 mA ◆ ◆

Temperature drift ±1o/oo/K (of range) ◆ ◆

Repeat accuracy 0 ... 15 µm ◆

0 ... 6 µm ◆
0 ... 20 mA ≤ 3.5 A/s ◆

≤ 5.1 A/s ◆
20 ... 0 mA ≤ 3.3 A/s ◆

≤ 4 A/s ◆
Load resistor 0 ... 500 Ohm ◆ ◆

Ambient temperature -10 ... 70 °C (263 ... 343 K) ◆ ◆
Connection type 2 m, PVC cable ◆ ◆

Housing material brass, nickel-plated ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆

Analogue pick-up, inductive cylindrical, Ø 18 mm, Ø 30 mm

• Inductive analogue transmitter
• Output 0 mA ... 20 mA
• Embeddable mountable

60

M18x1

4

24

M30 x 1.5

5

60

36

IA5-18GM-I3 IA8-30GM-I3

BN

I3

I
L+

L-

RL

BK

BU

I

IA5-18GM-I3
IA8-30GM-I3
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IA
8-

M
1K

-I
3

IA
40

-F
P

-I3
-P

1

Measurement range 15 ... 40 mm ◆

3 ... 8 mm ◆
Installation not embeddable ◆

for non-embedded mounting ◆
Output type 3-wire ◆ ◆

Switching element function analog current output ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 15 ... 30 V ◆ ◆
No-load supply current ≤ 8 mA ◆ ◆

Output signal 0 ... 20 mA ◆ ◆
Temperature drift ±1o/oo /K (of range) ◆ ◆

Repeat accuracy 0 ... 6 µm ◆ ◆
0 ... 20 mA ≤ 12 A/s ◆

≤ 3.2 A/s ◆
20 ... 0 mA ≤ 3.9 A/s ◆

≤ 5.1 A/s ◆
Load resistor 0 ... 500 Ohm ◆ ◆

Ambient temperature -10 ... 70 °C (263 ... 343 K) ◆ ◆
Connection type terminal compartment ◆ ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆

Analogue pick-up, inductive Series -M1K / Series - FP

• Inductive analogue transmitter
• Output 0 mA ... 20 mA
• Not embeddable mountable

80 

11

65
 

65 

Ø5,3 
M20 x 1,5

40
 

7 

15

4,3x5,330

30
41

91

20
/2

2

M16x1,5

IA40-FP-I3-P1

IA8-M1K-I3

1

I3

I
L+

L-

RL

2

3

I

BN

BK

BU

IA40-FP-I3-P1
IA8-M1K-I3



213

D
a

te
 o

f i
ss

u
e 

2
00

8
-0

3-
2

8

1.8

In
d

u
ct

iv
e 

se
n

so
rs

 w
it

h
 s

p
ec

ia
l c

h
ar

ac
te

ri
st

ic
s 

( 
se

n
so

rs
 w

it
h

 A
S

-I
n

te
rf

ac
e)

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

-

Intelligent sensors for AS-Interface

The trend in automation technology is moving away from the
use of cable harnesses and conduits towards the use of bus
systems. This is due to a desire to "save copper" (cables,
distributors, terminals, cable tubing, etc.) and to introduce
major simplifications to the design ("electronic" wiring
blocks), installation (unshielded two-wire cables), and main-
tenance (diagnostic properties) of a system. AS-Interface
was designed for simplicity, flexibility, and reliability. This is
accomplished by using an unshielded two-wire cable (also
reliable for redundant piercing) which transfers both data
and power from one bus component to another.

Intelligent sensors for AS-Interface

In previous systems using conventional wiring, the detection
of a sensor malfunction was often difficult and associated
with lengthy system down-times.

In modern systems, specially integrated circuits help sen-
sors develop their own "intelligence" and enhance their func-
tionality. These sensors are then able to monitor themselves
and their own leads and exchange data with a primary unit
(e. g. PLC). As many as 31 (specification 2.0) or 62 (specifi-
cation 2.1) AS-Interface sensorscan be connected per mas-
ter on one line.

Pre-failure indication

In practice, inductive sensors are adjusted so that the dis-
tance between the detected object and the active face is
about 50 % of the nominal sensing range sn. The sensor is
guaranteed to function error free within the specified sensing
range of sa = (0 to 0.81) · sn. A pre-fault indicator bit (data bit
1) is set whenever the detected object is between sa and sr
(actual sensing range). This makes it possible to detect a
faulty adjustment early before a detection error occurs.
The preset value of data bit 1 is "1“, which means "normal
status“. When the pre-fault indicator is set, the value of this
data bit is "0“. This value remains present until the sensor is
fully damped or the target has approached more closely
than sa and has then moved away again, i. e. sr + hysteresis.

On/off delay

The switching state can be delayed by t = 15 ms using the
parameter bits.

Oscillator monitoring

Since the coil is at the very front of inductive sensors, they
are often prone to damage due to mechanical effects. A spe-
cial function monitors the coil and reports to the primary sys-
tem immediately in case
of an error.

Parameters

The switching function can be programmed by bus
command via a parameter (NO, normally open, or NC, nor-
mally closed).

Designs

Intelligent sensors for AS-Interface are available in the fol-
lowing designs:

• Cylindrical (from M12 to M30), embeddable and non-im-
beddable, in stainless steel housing with V1 connector 
with multiple LED

• Rectangular
-limit switch connectable via terminal compartment
-limit switch L connectable via M12 device connector
-limit switch M connectable via terminal compartment
-FP connectable via terminal compartment

• surface mount F design with 2 m round cable 

AS-Interface
Slave IC

AS-Interface Proximity Switch

Connection

Common
housing

D0 = switching signal

D1 = warning signal

D2 = readiness indicator

D3 = test function

P0 = not used

P1 = inversion

P2 = operating distance

P3 = not used

Power supply

Sensor
or

Actuator

Intelligent sensors
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N
C

B
4-

12
G

M
60

-B
3B

-V
1

N
C

B
5-

18
G

M
60

-B
3B

-V
1

N
B

B
8-

18
G

M
60

-B
3B

-V
1

N
C

N
8-

18
G

M
60

-B
3B

-V
1

N
B

B
15

-3
0G

M
60

-B
3B

-V
1

Rated operating distance  4 
mm

5 
mm

8 
mm

8 
mm

15 
mm

Installation embeddable ◆ ◆ ◆ ◆
not embeddable ◆

Output type 2-wire ◆ ◆ ◆ ◆ ◆
Switching element function NO/NC programmable ◆ ◆ ◆ ◆ ◆

Assured operating distance 0 ... 12.15 mm ◆
0 ... 3.24 mm ◆

0 ... 4.05 mm ◆
0 ... 6.48 mm ◆ ◆

Reduction factor rA l  0.23 0.2 0.4 0.42 0.4
Reduction factor rCu 0.15 ◆

0.21 ◆

0.4 ◆ ◆ ◆
Reduction factor rV2A 0.62 ◆

0.7 ◆ ◆ ◆
0.72 ◆

Reduction factor rBrass 0.5 ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆
0 ... 200 Hz ◆ ◆

0 ... 500 Hz ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆ ◆ ◆

Operating voltage display dual-LED, green ◆ ◆
Indication of the switching state dual-LED, yellow ◆ ◆ ◆

dual-LED, yellow/red ◆ ◆
Fault indication dual-LED, red ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
-25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type V1-connector ◆ ◆ ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆

brass, nickel-plated ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆

Inductive proximity switches cylindrical, Ø 12 mm, Ø 18 mm, Ø 30 mm

• A/B slave with extended addressing possibility for 
up to 62 slaves

• NO/NC selectable
• ON/Off delay (disconnectable)
• Stability control warning
• Installation help
• Oscillator monitoring

M12x1

4

60
65

75

M12x1

LED

6

17

75

M18x1

4

M12x1

60

24

70

M18x1

4

44

M12x1

60

24

6
10

70

M18x1

4

44

M12x1

60

24

6

LED

5

M12 x 1

6

60
64

.7
5

75

M30 x 1.5

36

NCB4-12GM60-B3B-V1 NBB8-18GM60-B3B-V1

NCN8-18GM60-B3B-V1 NCB5-18GM60-B3B-V1

NBB15-30GM60-B3B-V1

1 / BN

B3B

A S-i
2

I
+

-
3 / BU
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N
B

B
6-

F-
B

3

N
B

B
6-

F-
B

3B

Rated operating distance 6 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NO/NC programmable ◆ ◆
Assured operating distance 0 ... 4.86 mm ◆ ◆

Reduction factor rA l 0.28 ◆ ◆

Reduction factor rCu 0.25 ◆ ◆

Reduction factor rV2A 0.75 ◆ ◆

Kind of voltage DC ◆ ◆
Rated operational voltage 26.5 ... 31.6 V from AS-Interface ◆ ◆

Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆
Operating current 20 mA ◆ ◆

Switching frequency ≥ 500 (P3=0), ◆
≥ 500 (P3=0), ≥ 100 (P3=1) ◆

LED POWER AS-i voltage; LED green ◆ ◆
LED IN switching state ( input); LED yellow ◆ ◆

LED OUT Dual LED yellow/red
yellow: switching state
red: error mode

◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 2 m, PVC cable ◆ ◆
Housing material PBT ◆ ◆

Protection degree IP67 ◆ ◆
Mass 90 g ◆ ◆

Inductive proximity switches Series -F

• Basic series
• 6 mm embeddable
• NO/NC selectable
• Protection degree IP67
• Oscillator monitoring

1
8

9,5

45

3
0

3,2

1
2

LED

NBB6-F-B3
NBB6-F-B3B

1 / BN

B3B

A S-i
2
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-
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NBB6-F-B3B NBB6-F-B3
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N
B

B
20

-L
2-

B
3B

-V
1

N
B

N
30

-L
2-

B
3B

-V
1

N
B

N
40

-L
2-

B
3B

-V
1

Rated operating distance 20 mm ◆

30 mm ◆
40 mm ◆

Installation embeddable ◆
not embeddable ◆ ◆

Output type 2-wire ◆ ◆ ◆
Switching element function NO/NC programmable ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆
0 ... 24.3 mm ◆

0 ... 32.4 mm ◆
Reduction factor rA l 0.3 ◆ ◆

0.33 ◆
Reduction factor rCu 0.3 ◆ ◆

0.31 ◆

Reduction factor rV2A 0.74 ◆

0.75 ◆ ◆

Reduction factor rBrass 0.38 ◆

0.41 ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆ ◆
Switching frequency 0 ... 100 Hz ◆

0 ... 150 Hz ◆
0 ... 50 Hz ◆

Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆

LED green ◆
Indication of the switching state dual-LED, yellow/red ◆ ◆

LED, yellow ◆
Fault indication dual-LED, yellow/red ◆ ◆

LED, red ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type V1-connector ◆ ◆ ◆
Housing mater ial PA 6  Grivory GVN-35H ◆ ◆ ◆

Sensing face PA 6  Grivory GVN-35H ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Mass 210 g ◆ ◆ ◆

Inductive proximity switches Series -L2

• A/B slave with extended addressing possibility for 
up to 62 slaves

• Sensor head bi-directional and rotatable
• NO/NC selectable
• Oscillator monitoring
• ON/Off delay (disconnectable)

LED green

LED greenLED yellow/red LED yellow/red

5.5

ø 5.5

4 67 M
12

 x
 1

7

28

40

3020

60

46

40

NBB20-L2-B3B-V1
NBN30-L2-B3B-V1
NBN40-L2-B3B-V1
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A S-i
2

I
+

-
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N
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B
20

+
U

1+
B

3B

N
B

N
30

+
U

1+
B

3B

N
B

N
40

+
U

1+
B

3B

Rated operating distance 20 mm ◆

30 mm ◆
40 mm ◆

Installation embeddable ◆
not embeddable ◆ ◆

Output type 2-wire ◆ ◆ ◆
Switching element function NO/NC programmable ◆ ◆ ◆

Assured operating distance 0 ... 16.2 mm ◆
0 ... 24.3 mm ◆

0 ... 32.4 mm ◆
Reduction factor rA l 0.4 ◆

0.5 ◆ ◆
Reduction factor rCu 0.35 ◆

0.45 ◆ ◆

Reduction factor rV2A 0.85 ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆

Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆ ◆
Switching frequency 0 ... 150 Hz ◆ ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Fault indication LED, red ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches Series VariKont

• NO/NC programmable
• Position of the sensor head adjustable
• Oscillator monitoring
• ON/Off delay (disconnectable)
• A/B slave with extended addressing possibility 

for up to 62 slaves

NBB20+U1+B3B
NBN30+U1+B3B
NBN40+U1+B3B
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2
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-
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N
B

N
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V
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N
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3

Rated operating distance 40 mm ◆

50 mm ◆ ◆ ◆
Installation embeddable ◆ ◆

not embeddable ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NO/NC programmable ◆ ◆ ◆ ◆
Assured operating distance 0 ... 32.4 mm ◆

0 ... 40.5 mm ◆ ◆ ◆
Reduction factor rA l 0.25 ◆

0.38 ◆
0.4 ◆ ◆

Reduction factor rCu 0.23 ◆

0.3 ◆ ◆
0.35 ◆

Reduction factor rV2A 0.83 ◆

0.85 ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆ ◆ ◆

Switching frequency 0 ... 80 Hz ◆ ◆ ◆ ◆
Reverse polar ity protection protected against reverse polar ity ◆ ◆ ◆ ◆

Operating voltage display LED green ◆ ◆ ◆ ◆
Indication of the switching state LED yellow ◆ ◆ ◆ ◆

Fault indication LED red ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type terminal compartment ◆
V1-connector ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆
PBT/metal ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches Series -FP

• A/B slave with extended addressing possibility for 
up to 62 slaves

• NO/NC selectable
• ON/Off delay (disconnectable)
• Oscillator monitoring

11
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65 

Ø5,3 
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NBN50-FP-B3B-P3

NBB50-FP-B3B-P1-V1
NBN50-FP-B3B-P1-V1

1 / BN

B3B

A S-i
2

I
+

-
3 / BU



219

D
a

te
 o

f i
ss

u
e 

2
00

8
-0

3-
2

8

1.9

In
d

u
ct

iv
e 

se
n

so
rs

 fo
r 

va
lv

e 
p

o
si

ti
o

n
er

s

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Valve positioners

Product flow control valves are used in large numbers in all
fields of process engineering. In the majority of applications,
these valves are controlled by a 90° shaft rotation whose fi-
nal position is normally reported to the control system.

For this purpose, standard housings according to VDI/VDE
3845 (valves interfaces, valve positioners, and positioner
accessories) are used that contain the check back proximity
switches. These housings have the following advantages:

• standardization
• well protected
• integrated terminals for switches and valve controls.

A large number of sensors are integrated into these hous-
ings.

Pepperl+Fuchs has specially designed sensors for this ap-
plication (LED location, cable length and diameter). These
are listed in the following table
:

In recent years more and more so-called open solutions are
being used. This means that check back switches are no
longer mounted in housings but directly on the actuator. This
has the following advantages:

• quick installation
• easy replacement
• highly compact

Pepperl+Fuchs carries several product lines of dual proxim-
ity sensors and accessories for this application:

Dual sensors
Proximity sensors for mounting in standard housings or di-
rectly on the actuator NCN3-F25-.., NBN3-F25..., with com-
patible mounting hole positions according to VDI/VDE 3845.

Models NCN3-F25-N4-K and NBN3-F25-E8-K are equipped
with a 4-pin cage clamp terminal strip which allows the con-
trol cable to be directly connected to the sensor. The sen-
sors are also available on print circuit boards ready for
connection. The main advantage of this combination is that
the standard housing manufacturers do not need to concern
themselves with electromechanics. Depending on the ver-
sion, this board allows the control valve to be connected to
the control cable without an additional terminal box. Plug
connectors simplify the disassembly of the actuator. This
board is also available as a bus version (PL1-F25-B3-S) with
integrated AS-interface. The states of the sensors, the con-
trol commands for the pilot valve, and the power supply are
all transmitted via a two-wire cable.

Proximity sensors for use directly on the actuator
NCN3-F31-.., NBN3-F31-... with compatible mounting hole
positions according to VDI/VDE 3845.The shape of the prox-
imity sensor has been optimized to simplify mounting on ac-
tuators of different sizes.The entire range of variations
approved by VDI/VDE 3845 is covered by a single housing
design and two different actuating elements.
This housing has room for two connections: system cable
and control valve. It can be equipped with arious types of
connectors: V1, V16, V18 connectors, terminal compart-
ment, and cable. The following electrical versions are cur-
rently available: NAMUR, two and three-wire DC and AS-
Interface, each with or without control valve connection.
With the ...-F31K series, we offer a solution for open con-
struction with a terminal compartment connection.

Accident prevention
The specifications of the Accident Prevention Regulation
were observed for all open systems throughout the product
design process (TÜV certificate available).

Type Note

SC3,5-NO
SC3,5-G-NO
SB3,5-E2
SB3,5-G-E2

135 mm cable length with sleeves LED 
opposite the cable,
M 2 thread (only for SC3,5-G-NO and SB3,5-
G-E2)

NCB2-12GM35-N0
NBB2-12GM40-E2
NBB2-12GM40-Z0
NCN4-12GM35-N0
NBN4-12GM40-E2
NBN4-12GM40-Z0
NCB5-18GM40-N0

LED axially positioned in transparent cover,
visible in all directions, housing length 35 mm 
or 40 mm

NBB2-V3-E2
NBB3-V3-Z4
NCB2-V3-N0
NCN4-V3-N0

Micro switch design V3
cable length 100 mm

Sensors with special characteristics
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆
Reverse polar ity protection all connections ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type MINI-COMBICON ◆

180 mm, PVC cable ◆
5 m, PVC cable ◆

Housing mater ial PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
Note Mounted on mechanical dr ive ◆

Installation in housing ◆ ◆

Inductive proximity switches NBN3-F25-E8-...

• Satisfies machinery directive
• For installation in housing
• Direct mounting on standard actuators

NBN3-F25-E8-5M

• Pluggable cage clamp terminals
NBN3-F25-E8-K
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Dual Make function ◆ ◆
Assured operating distance 0 ... 2.3 mm ◆

0 ... 2.43 mm ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 25 mA ◆ ◆

Reverse polarity protection all connections ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 200 mA ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆
Operating voltage display LED, green ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type V1-connector ◆ ◆
Housing material PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP67 ◆ ◆

Note Mounted on mechanical drive ◆
Installation in housing ◆

Inductive proximity switches NBN3-...-E8-V1

• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function Binary NO ◆ ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 6 ... 60 V ◆ ◆ ◆ ◆

Reverse polar ity protection tolerant ◆ ◆ ◆ ◆
Short-circuit protection no ◆ ◆ ◆ ◆

Voltage drop ≤ 5 V ◆ ◆ ◆ ◆
Operating current 4 ... 100 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

180 mm, PVC cable ◆
5 m, PVC cable ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Note Mounted on mechanical dr ive ◆ ◆

Installation in housing ◆ ◆

Inductive proximity switches NBN3-...-Z8-...

• Satisfies machinery directive
• For installation in housing

NBN3-F25-Z8-0,14
NBN3-F25F-Z8-V1 2
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 2.3 mm ◆

0 ... 2.43 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆

Reverse polarity protection all connections ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 3 V ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type V1-connector ◆ ◆
180 mm, PVC cable ◆

5 m, PVC cable ◆
Housing material PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Note Mounted on mechanical drive ◆ ◆
Installation in housing ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 3D ◆ ◆ ◆ ◆

Inductive proximity switches NBN3-...-E8-...-3D

• Satisfies machinery directive
• For installation in housing
• Direct mounting on standard actuators

NBN3-F25-E8-0,14-3D
NBN3-F25-E8-3D-5M
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function DC Dual Break function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆
Short-circuit protection yes ◆ ◆

pulsing ◆
Current consumption

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆

Connection type MINI-COMBICON ◆
V1-connector ◆

180 mm, PVC cable ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP20 ◆

IP67 ◆ ◆
Note Mounted on mechanical drive ◆

Installation in housing ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 3G; 3D ◆ ◆
2G ◆

Inductive proximity switches NCN3-F25-N4-...

• Satisfies machinery directive
• EC-Type Examination Certificate 

TÜV99 ATEX 1479X
• For installation in housing
• Direct mounting on standard actuators
• Pluggable cage clamp terminals
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆
not embeddable ◆

Output type 2-wire ◆ ◆ ◆
Switching element function DC Dual Break function ◆ ◆ ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆
8.2 V ◆

No-load supply current ≤ 3 mA ◆
Reverse polarity protection protected against reverse polar ity ◆ ◆ ◆

Short-circuit protection yes ◆ ◆
short-circuit proof ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆
Connection type Contact plugs and soldering surfaces ◆

V1-connector ◆
V1 plug cartridge ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP00 (solder pins),
IP20 (completely fitted); according to EN 
60529

◆

IP67 ◆ ◆

Note Mounted on mechanical drive ◆ ◆
Bopla PG screwed connection ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 1G; 2G ◆

1G; 2G; 3G; 3D ◆

Inductive proximity switches NCN3-...-N4-...

• For installation in housing
• Direct mounting on standard actuators
• Satisfies machinery directive

NCN3-F25-N4-V84

• EC-Type Examination Certificate 
TÜV99 ATEX 1479X
NCN3-F25-N4-V84
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function DC Dual Break function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆ ◆
Reverse polar ity protection no ◆ ◆ ◆

Short-circuit protection no ◆ ◆ ◆
Current consumption

Measuring plate not 
detected

≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆
-25 ... 100 °C (248 ... 373 K) ( fixed cable) ◆

Connection type V1-connector ◆
180 mm, PVC cable ◆

5 m, PVC cable ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Note Mounted on mechanical drive ◆
Installation in housing ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 1G; 2G; 3G ◆ ◆ ◆

Inductive proximity switches NCN3-F25-SN4-...

• Usable up to SIL3 acc. to IEC61508
• EC-Type Examination Certificate 

TÜV99 ATEX 1479X
• For installation in housing
• NCN3-F25-SN4-0,14
• Direct mounting on standard actuators
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆
Reverse polarity protection all connections ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.1 mA typ. 20 µA at 25 °C ◆

0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆
Operating voltage display LED, green ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Valve status indication LED, yellow ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection (system side) V1-connector ◆

V18-connector ◆
5 m, PVC cable ◆ ◆

Connection (valve side) 0.5 m, PVC cable ◆
Housing material PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches NBN3-F31-E8-.-K

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive

30

36
7

LE
D

M18x1

S

I

II

14

25

5,4

5

9

65

33
,5

I

II

36
7

LE
D

30

S

65

14

25

9

5,4

5

33
,5

36
7

30

S

LE
D M12x1

5,4

5

933
,5

I

II

14
25

65

30

36
7

LE
D

SV

5,4

5

9

65

33
,5

I

II

14
25

NBN3-F31-E8-V18

NBN3-F31-E8-K

NBN3-F31-E8-V1

NBN3-F31-E8-K-K

NBN3-F31-E8-K-K NBN3-F31-E8-V1 NBN3-F31-E8-V18 NBN3-F31-E8-K



228

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

1.9

In
d

u
ct

iv
e 

se
n

so
rs

 fo
r 

va
lv

e 
p

o
si

ti
o

n
er

s

N
B

N
3-

F
31

K
-E

8

N
B

N
3-

F
31

K
-E

8-
K

N
B

N
3-

F3
1K

-E
8-

V
1-

V
1

Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 4-wire ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆
Reverse polar ity protection all connections ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Valve status indication LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection (system side) Cage clamp terminals ◆ ◆ ◆
Connection (valve side) Cage clamp terminals ◆

V1 connector ◆
Housing mater ial PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches NBN3-F31K-E8-..-V1

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 4-wire ◆ ◆

Switching element function AC/DC binary NO ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Operating voltage 20 ... 253 V AC/DC ◆ ◆
Reverse polarity protection yes ◆ ◆

Short-circuit protection yes ◆ ◆
Voltage drop ≤ 8 V ◆ ◆

Operating current 4 ... 400 mA ◆ ◆
Off-state current ≤ 1.7 mA ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type 5 m, PVC cable ◆

Connection (system side) V18-connector ◆
Housing material PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP67 ◆ ◆

Inductive proximity switches NBN3-F31-U8-.18

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function Binary NO ◆
PNP Dual Make function ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 6 ... 60 V ◆ ◆
Reverse polar ity protection tolerant ◆ ◆

Short-circuit protection no ◆ ◆
Voltage drop ≤ 6 V ◆ ◆

Operating current 4 ... 100 mA ◆ ◆
Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection (system side) 5 m, PVC cable ◆ ◆
Connection (valve side) 0.5 m, PVC cable ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆

Inductive proximity switches NBN3-F31-Z8-K(-K)

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function Binary NO ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 6 ... 60 V ◆ ◆ ◆

Reverse polarity protection tolerant ◆ ◆ ◆
Short-circuit protection no ◆ ◆ ◆

Voltage drop ≤ 6 V ◆ ◆ ◆
Operating current 4 ... 100 mA ◆ ◆ ◆

Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Valve status indication LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection (system side) V1-connector ◆
V16-connector ◆

V18-connector ◆
Connection (valve side) V16-connector ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches NBN3-F31-Z8-...-V16

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆

3-wire ◆
Switching element function DC binary NO ◆ ◆ ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆
6 ... 60 V ◆ ◆

No-load supply current ≤ 25 mA ◆
Reverse polar ity protection all connections ◆

tolerant ◆ ◆
Short-circuit protection no ◆ ◆

pulsing ◆
Voltage drop ≤ 3 V ◆

≤ 6 V ◆ ◆
Operating current 0 ... 100 mA ◆

4 ... 100 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. ◆

0 ... 1 mA typ. 0.7 mA ◆ ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Valve status indication LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection (system side) Cage clamp terminals ◆ ◆ ◆

Connection (valve side) Cage clamp terminals ◆
V1 connector ◆

Housing mater ial PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP68 ◆ ◆ ◆

Inductive proximity switches NBN3-F31K-Z8-..-V1

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆
Reverse polarity protection all connections ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Valve status indication LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection (system side) V1-connector ◆
V18-connector ◆

5 m, PVC cable ◆ ◆
Connection (valve side) 0.5 m, PVC cable ◆

Housing material PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆

Category 3G ◆
3G; 3D ◆ ◆ ◆

Inductive proximity switches NBN3-F31-E8-.-K-3G-..

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function Binary NO ◆
PNP Dual Make function ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 6 ... 60 V ◆ ◆
Reverse polar ity protection tolerant ◆ ◆

Short-circuit protection no ◆ ◆
Voltage drop ≤ 6 V ◆ ◆

Operating current 4 ... 100 mA ◆ ◆
Off-state current 0 ... 1 mA typ. 0.7 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection (system side) V1-connector ◆
5 m, PVC cable ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 3G; 3D ◆ ◆

Inductive proximity switches NBN3-F31-Z8-..-3G-3D

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 4-wire ◆ ◆ ◆

Switching element function PNP Dual Make function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆
Reverse polarity protection all connections ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA ◆ ◆ ◆

Operating voltage display LED, green ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Valve status indication LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection (system side) Cage clamp terminals ◆ ◆ ◆
Connection (valve side) Cage clamp terminals ◆

V1 connector ◆
Housing material PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP65 ◆

IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 3D ◆ ◆
3G; 3D ◆

Inductive proximity switches NBN3-F31K-E8-..-V1-3D

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆

3-wire ◆
Switching element function DC binary NO ◆ ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆
6 ... 60 V ◆

No-load supply current ≤ 25 mA ◆
Reverse polar ity protection all connections ◆

tolerant ◆
Short-circuit protection no ◆

pulsing ◆
Voltage drop ≤ 3 V ◆

≤ 6 V ◆
Operating current 0 ... 100 mA ◆

4 ... 100 mA ◆
Off-state current 0 ... 0.5 mA typ. ◆

0 ... 1 mA typ. 0.7 mA ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆ ◆
Valve status indication LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection (system side) Cage clamp terminals ◆ ◆

Connection (valve side) Cage clamp terminals ◆
V1 connector ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP68 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 3D ◆ ◆

Inductive proximity switches NBN3-F31K-Z8-..-V1-3D

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function DC Dual Break function ◆ ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Reverse polarity protection protected against reverse polar ity ◆ ◆ ◆
Short-circuit protection yes ◆ ◆ ◆

Current consumption
Measuring plate not 
detected

≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆

Valve status indication LED, yellow ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆

Connection (system side) V1-connector ◆
5 m, PVC cable ◆ ◆

Connection (valve side) 0.5 m, PVC cable ◆
Housing material PBT ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 1G; 2G; 3G; 3D ◆ ◆ ◆

Inductive proximity switches NCN3-F31-N4-.-K

• Direct mounting on standard actuators
• Compact and stable housing
• Fixed setting
• Satisfies machinery directive
• EC-Type Examination Certificate 

TÜV99 ATEX 1479X
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function DC Dual Break function ◆ ◆ ◆
NAMUR binary NC ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆
Reverse polar ity protection protected against reverse polar ity ◆ ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆
Current consumption  

Measuring plate not 
detected

≥ 3 mA ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆ ◆
Valve status indication LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆
Connection (system side) V16-connector ◆ ◆

V18-connector ◆ ◆
Connection (valve side) V1 connector ◆

V16-connector ◆
0.5 m, PVC cable ◆

Housing mater ial PBT ◆ ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆

Category 1G; 2G ◆
1G; 2G; 3G ◆ ◆ ◆

Inductive proximity switches NCN3-F31-...-V16

• Fixed setting
• Satisfies machinery directive
• EC-Type Examination Certificate 

TÜV99 ATEX 1479X
• Direct mounting on standard actuators
• Compact and stable housing
• NCN3-F31-N4-V16-K
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Rated operating distance 3 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function DC Dual Break function ◆ ◆ ◆
Assured operating distance 0 ... 2.3 mm ◆ ◆

0 ... 2.43 mm ◆
Kind of voltage DC ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆
Reverse polarity protection protected against reverse polar ity ◆ ◆ ◆

Short-circuit protection yes ◆ ◆ ◆
Current consumption

Measuring plate not 
detected

≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Valve status indication LED, yellow ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆
Connection (system side) Cage clamp terminals ◆ ◆ ◆

Connection (valve side) Cage clamp terminals ◆
V1 connector ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆
IP68 ◆ ◆

Note LED switch-off ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 3G; 3D ◆ ◆ ◆

Inductive proximity switches NCN3-F31K-N4-..-V1

• Direct mounting on standard actuators
• Compact and stable housing with terminal com-

partment connection
• Fixed setting
• Satisfies machinery directive
• EC-Type Examination Certificate 

TÜV99 ATEX 1479X
• Usable up to SIL2 acc. to IEC 61508
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Rated operating distance 3 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Switching element function programmable ◆ ◆ ◆ ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Rated operational voltage 26.5 ... 31.6 V from AS-Interface ◆ ◆ ◆ ◆
Rated operational current 100 mA ◆ ◆ ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆ ◆ ◆
LED PWR AS-i voltage; LED green ◆ ◆ ◆ ◆

LED IN switching state (input); LED yellow ◆ ◆ ◆ ◆
LED OUT binary LED yellow/red

yellow: switching state
red: lead breakage/short-circuit

◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection (system side) V1-connector ◆ ◆ ◆ ◆

Connection (valve side) V1 connector ◆
0.5 m, PVC cable ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Housing PBT ◆ ◆ ◆ ◆

Note valve voltage limited to  26,4 V max.; valve 
power 2,5 W max.

◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆

Category 3G ◆

AS-Interface sensor NCN3-F31-B3B-V1-...

• A/B slave with extended addressing possibility for 
up to 62 slaves

• Direct mounting on standard actuators
• Nominal sensing range 3 mm by V2A target
• Mode of operation, programmable 
• Protection degree IP67
• Communication monitoring, turn-off
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Dual Make function ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆
Reverse polarity protection protected against reverse polarity ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Valve status indication LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type Cage clamp terminals ◆
2 m, PVC cable ◆

Connection (system side) Cage clamp terminals ◆
Connection (valve side) Cage clamp terminals ◆

Housing material PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP20 ◆ ◆
Note Installation in housing ◆

Inductive proximity switches PL1-F25-E8-.

• For installation in housing
• Pluggable cage clamp terminals

PL1-F25-E8-K

• PL1... with valve connection
PL1-F25-E8-K

• Valve LEDs disconnectable (wire jumper)
PL1-F25-E8-K

• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Dual Make function ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆

Operating voltage display LED, green ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type screw terminals ◆

Connection (system side) Cage clamp terminals ◆
Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP20 ◆ ◆

Inductive proximity switches PL2-F25-E8-.

• For installation in housing
• Pluggable cage clamp terminals

PL2-F25-E8-K

• PL2... without valve connection
PL2-F25-E8-K
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Rated operating distance 3 mm ◆

Installation embeddable ◆
Output type 3-wire ◆

Switching element function PNP Dual Make function ◆
Assured operating distance 0 ... 2.43 mm ◆

Kind of voltage DC ◆
Operating voltage 10 ... 30 V ◆

No-load supply current ≤ 25 mA ◆
Reverse polarity protection protected against reverse polar ity ◆

Short-circuit protection pulsing ◆
Voltage drop ≤ 3 V ◆

Operating current 0 ... 200 mA ◆
Off-state current 0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆

Operating voltage display LED, green ◆
Indication of the switching state LED, yellow ◆

Valve status indication LED, yellow ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆

Connection (system side) Cage clamp terminals ◆
Connection (valve side) Cage clamp terminals ◆

Housing material PBT ◆
Sensing face PBT ◆

Protection degree IP20 ◆

Inductive proximity switches PL4-F25-E8-K

• For installation in housing
• Pluggable cage clamp terminals
• PL4... with 2 valve connections
• Valve LEDs disconnectable (wire jumper)
• Satisfies machinery directive
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆
Output type 2-wire ◆ ◆

Switching element function DC Dual Break function ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆
No-load supply current ≥ 3 mA ◆

≤ 3 mA ◆
Reverse polar ity protection protected against reverse polar ity ◆ ◆

Short-circuit protection yes ◆ ◆
Current consumption

Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Valve status indication - ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆
Connection type plug strip ◆

Connection (system side) Cage clamp terminals ◆
Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Connection  
Note Installation in housing ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G ◆
1G; 2G; 3G ◆

Inductive proximity switches PL2-F25-N4-.

• For installation in housing
• Pluggable cage clamp terminals

PL2-F25-N4-K

• PL2... without valve connection
PL2-F25-N4-K
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function DC Dual Break function ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆
No-load supply current ≥ 3 mA ◆

Reverse polarity protection protected against reverse polar ity ◆ ◆
Short-circuit protection yes ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆

Valve status indication LED, yellow
can be switched off by of DB1

◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection type plug strip ◆
Connection (system side) Cage clamp terminals ◆

Connection (valve side) Cage clamp terminals ◆
Housing material PBT ◆ ◆

Sensing face PBT ◆ ◆
Note Installation in housing ◆

Use in the hazardous area see instruction manual ◆ ◆
Category 1G; 2G ◆

1G; 2G; 3G ◆

Inductive proximity switches PL3-F25-N4-.

• For installation in housing
• Pluggable cage clamp terminals

PL3-F25-N4-K

• PL3... with valve and screen connection
PL3-F25-N4-K

• Valve LEDs disconnectable (wire jumper)
PL3-F25-N4-K

• EC-Type Examination Certificate 
TÜV99 ATEX 1479X
PL3-F25-N4-K
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function DC Dual Break function ◆ ◆
Assured operating distance 0 ... 2.43 mm ◆ ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆
Reverse polar ity protection protected against reverse polar ity ◆ ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆

Valve status indication LED, yellow ◆ ◆
Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆

Connection (system side) Cage clamp terminals ◆
screw terminals ◆

Connection (valve side) Cage clamp terminals ◆
screw terminals ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Note Installation in housing ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G ◆
1G; 2G; 3G ◆

Inductive proximity switches PL4-F25-N4-.

• PL4... with 2 valve connections
PL4-F25-N4-K

• Valve LEDs disconnectable (wire jumper)
PL4-F25-N4-K

• EC-Type Examination Certificate 
TÜV99 ATEX 1479X
PL4-F25-N4-K
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Rated operating distance 3 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆ ◆

Switching element function AS-Interface ◆
programmable ◆

Assured operating distance 0 ... 2.43 mm ◆ ◆
Kind of voltage DC ◆ ◆

Rated operational voltage 26.5 ... 31.6 V from AS-Interface ◆ ◆
Operating voltage 26.5 ... 31.9 V via AS-i bus system ◆ ◆

Reverse polarity protection protected against reverse polarity ◆ ◆
Operating current 100 mA ◆ ◆

LED POWER AS-i voltage; LED green ◆ ◆
LED IN sw itching state (input); LED yellow ◆ ◆

LED OUT binary LED yellow/red
yellow: switching state
red: lead breakage/short-circuit

◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection (system side) screw terminals ◆
4-pin CombiCon connector ◆

Connection (valve side) screw terminals ◆
2-pin CombiCon connector ◆

Housing material PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP00 ◆ ◆
Housing PBT ◆ ◆

Note The valve voltage is limitedof max. 26.4 V; 
valve power max. 2.1 W

◆ ◆

AS-Interface sensor PL1-F25-B3B-.

• PL1... with valve connection
• Lead breakage and short-circuit monitoring of the 

valve
• 4-way LED indicator
• Satisfies machinery directive
• After an AS-interface communication error the 

valve voltage falls
• For installation in housing
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Slot width 2 mm ◆ ◆

Depth of immersion (lateral) 5 ... 7 ◆
5 ... 7  mm ◆

Installation not embeddable ◆ ◆
Switching element function DC Make function ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 5 ... 30 V ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆
Hysteresis 0 ... 0.05 ◆

0.11 ... 0.2 ◆
Reverse polar ity protection tolerant ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 4.9 V ◆ ◆

Operating current 2 ... 50 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 0.5 m, flexible lead LIFYW ◆ ◆
Housing mater ial PBT ◆ ◆

Protection degree IP67 ◆ ◆

Inductive proximity switches SB2-Z0...

• Basic series
• 2 mm slot width
• 2-wire sensor

LED

15 4,
2

8

2

6

ø1,5

12
1

SB2-Z0 GELB
SB2-Z0 GRUEN

BN

Z0

I
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L-BU

SB2-Z0 GELB
SB2-Z0 GRUEN
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Slot width 2 mm ◆ ◆ ◆

2.2 mm
Depth of immersion ( lateral) 3.3 ... 4

5 ... 7  typ. 6 mm ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆ ◆

Switching frequency 0 ... 5000 Hz ◆ ◆ ◆
Hysteresis 0 ... 0.05  mm ◆

0.005 ... 0.2 ◆
0.11 ... 0.2  mm ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆
-25 ... 60 °C (248 ... 333 K)

Connection type 0.5 m, flexible lead LIFYW ◆
0.5 m, PVC - flexible lead ◆ ◆

0,6 m, flexible lead LIYV
Housing material PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 1D ◆
1G; 2G; 3G; 1D ; 3D ◆ ◆

2G; 1D

Inductive proximity switches SJ2.2-.

• Comfort series
• 2 mm slot width
• SJ2-N
• SC2-N0 GELB
• SC2-N0 GRUEN
• SJ2,2-N
• Usable up to SIL2 acc. to IEC 61508

LED
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SC2-N0 GELB
SC2-N0 GRUEN
SJ2-N
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Slot width 2 mm ◆ ◆

Depth of immersion (lateral) 5 ... 7 ◆
5 ... 7  mm ◆

Installation not embeddable ◆ ◆
Switching element function DC Make function ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 5 ... 30 V ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆
Hysteresis 0 ... 0.05 ◆

0.11 ... 0.2 ◆
Reverse polar ity protection tolerant ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 4.9 V ◆ ◆

Operating current 2 ... 50 mA ◆ ◆
Off-state current 0 ... 0.5 mA typ. ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 0.5 m, flexible lead LIFYW ◆ ◆
Housing mater ial PBT ◆ ◆

Protection degree IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 3D ◆ ◆

Inductive proximity switches SB2-Z0-3D G..E.

• Basic series
• 2 mm slot width
• 2-wire sensor

LED
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SB2-Z0-3D GRUEN
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SB2-Z0-3D GRUEN
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Slot width 2 mm ◆ ◆

Depth of immersion ( lateral) 5 ... 7  typ. 6 mm ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆
NAMUR NO ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆
Switching frequency 0 ... 5000 Hz ◆ ◆

Hysteresis 0 ... 0.2  typ. % ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆

≤ 1 mA ◆

Measuring plate detected ≥ 3 mA ◆

≤ 1 mA ◆

Constant magnetic field 50 mT ◆
Alternating magnetic field 80 mT ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆
-40 ... 100 °C (233 ... 373 K) ◆

Connection type 0.5 m, flexible lead LIFYW ◆ ◆
Housing material PBT ◆ ◆

Protection degree IP67 ◆ ◆
Note only for non-ferrous metal 

Adjustable stop
◆

adjustable stop ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 3G; 1D; 3D ◆ ◆

Inductive proximity switches SJ2-...

• 2 mm slot width
• Usable up to SIL3 acc. to IEC61508
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Slot width 3.5 mm ◆ ◆ ◆ ◆

Depth of immersion (lateral) 5 ... 7  typ. 6 mm ◆ ◆ ◆
5 ... 7 mm ◆

Output type 3-wire ◆ ◆ ◆ ◆
Switching element function PNP Antivalent ◆

PNP Make function ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆

≤ 7 mA ◆
Switching frequency 0 ... 2000 Hz ◆ ◆

0 ... 3000 Hz ◆ ◆
Hysteresis 0.1 ... 0.4 ◆

0.21 ... 0.4  mm ◆ ◆
Reverse polar ity protection ◆ ◆ ◆ ◆

Short-circuit protection yes ◆
pulsing ◆ ◆ ◆

Voltage drop ≤ 2 V ◆
≤ 3 V ◆ ◆ ◆

Operating current 0 ... 100 mA ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
-25 ... 85 °C (248 ... 358 K) ◆

Connection type 0.5 m, flexible lead LIY ◆ ◆
0.5 m, PVC cable ◆

135 mm, PVC - flexible lead ◆
Housing mater ial Crastin (PBTB) ◆

PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches SB3,5-...

• Basic series
• 3.5 mm slot width 3.55
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ø 1.85

0.9

5

10

15

LE
D

2

19

10 3

3.5

0.9

6.75

ø 1.85

3,5 5

10

15

LE
D

2

1

6,75

19

10 3

M2

SB3,5-A2

SB3,5-E2
SB3,5-E2 BLAU

SB3,5-G-E2

1/BN

E2

I L+

L-

4/BK

3/BU

L+I
1 / BN

A2
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4 / BK
2 / WH
3 / BU

SB3,5-E2
SB3,5-E2 BLAU
SB3,5-G-E2

SB3,5-A2
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Slot width 3.5 mm ◆ ◆

Depth of immersion ( lateral) 5 ... 7  typ. 6 mm ◆ ◆
Output type 3-wire ◆ ◆

Switching element function PNP Make function ◆ ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆

Switching frequency 0 ... 2000 Hz ◆ ◆
Hysteresis 0.21 ... 0.4  mm ◆

Reverse polarity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 0.5 m, flexible lead LIY ◆
135 mm, PVC - flexible lead ◆

Housing material PBT ◆ ◆
Protection degree IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 3D ◆ ◆

Inductive proximity switches SB3,5-.-E2-3D

• Basic series
• 3.5 mm slot width
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Slot width 3.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Depth of immersion (lateral) 5 ... 7  typ. 6 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 3000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Hysteresis 0 ... 0.05  mm ◆

0 ... 0.6 ◆
0 ... 0.6  mm ◆

0.1 ... 0.4  mm ◆
0.11 ... 0.2  mm ◆

0.21 ... 0.4  mm ◆ ◆
0.41 ... 0.6  mm ◆

0.8 ... 1.1  mm ◆
Reverse polar ity protection protected against reverse polarity ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
-25 ... 70 °C (248 ... 343 K) ◆

Connection type 0.5 m, flexible lead LIY ◆ ◆ ◆ ◆ ◆ ◆
0.5 m, PVC - flexible lead ◆ ◆

135 mm, PVC - flexible lead ◆
Housing mater ial PBT ◆ ◆ ◆ ◆ ◆

PBT/PPS ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Category 1G; 2G; 1D ◆ ◆ ◆ ◆ ◆

1G; 2G; 3G; 1D; 3D ◆ ◆
2G ◆ ◆

Inductive proximity switches SJ3,5-... / SC3,5-...

• Comfort series
• 3.5 mm slot width
• Usable up to SIL2 acc. to IEC 61508
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SJ3,5-N GELB
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Slot width 3.5 mm ◆ ◆

Depth of immersion ( lateral) 5 ... 7  typ. 6 mm ◆ ◆
Output type 2-wire ◆ ◆

Switching element function NAMUR NC ◆
NAMUR NO ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Switching frequency 0 ... 2500 Hz ◆
0 ... 3000 Hz ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆

≤ 1 mA ◆

Measuring plate detected ≥ 3 mA ◆

≤ 1 mA ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆
-50 ... 100 °C (223 ... 373 K) ◆

Connection type 0.5 m, flexible lead LIY ◆ ◆
Housing material PBT ◆ ◆

Protection degree IP67 ◆ ◆
Note only for non-ferrous metal 

Adjustable stop
◆

adjustable stop Security relevant only 
up to -40°C

◆

Use in the hazardous area see instruction manuals ◆ ◆

Category 1G; 2G; 3G; 1D; 3D ◆ ◆

Inductive proximity switches SJ3,5-...

• 3.5 mm slot width
• Usable up to SIL3 acc. to IEC61508
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Slot width 5 mm ◆ ◆ ◆

Depth of immersion (lateral) 5 ... 7  typ. 6 mm ◆ ◆
8 ... 10  typ. 9 mm ◆

Output type 2-wire ◆ ◆ ◆
Switching element function NAMUR NC ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Operating voltage 5 ... 25 V ◆ ◆ ◆
Switching frequency 0 ... 2000 Hz ◆ ◆ ◆

Hysteresis 0.05 ... 0.3  mm ◆
0.05 ... 0.65  mm ◆ ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆ ◆ ◆

Connection type 0.5 m, flexible lead LIY ◆ ◆
2 m, PVC cable ◆

Housing mater ial PBT ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 1G; 2G; 1D ◆ ◆ ◆

Inductive proximity switches SJ5-.-N

• Comfort series
• 5 mm slot width
• Usable up to SIL2 acc. to IEC 61508
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Slot width 10 mm ◆ ◆

Depth of immersion ( lateral) 13.5 ... 16.5  mm ◆ ◆
Output type 3-wire ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆

Switching frequency 0 ... 1000 Hz ◆ ◆
Hysteresis typ. 5% ◆ ◆

Reverse polarity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Operating current 0 ... 200 mA ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type 2 m, PVC cable ◆ ◆

Housing material PBT ◆ ◆
Protection degree IP67 ◆ ◆

Inductive proximity switches SJ10-..

• Comfort series
• 10 mm slot width
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Slot width 10 mm ◆

Depth of immersion (lateral) 13.5 ... 16.5  typ. 15 mm ◆
Output type 2-wire ◆

Switching element function NAMUR NC ◆
Kind of voltage DC ◆

Nominal voltage 8 V ◆
Operating voltage 5 ... 25 V ◆

Switching frequency 0 ... 1000 Hz ◆
Hysteresis 0.1 ... 0.5  mm ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -25 ... 100 °C (248 ... 373 K) ◆

Connection type 2 m, PVC cable ◆
Housing mater ial PBT ◆

Protection degree IP67 ◆
Use in the hazardous area see instruction manuals ◆

Category 1G; 2G; 1D ◆

Inductive proximity switches SJ10-N

• Comfort series
• 10 mm slot width
• Usable up to SIL2 acc. to IEC 61508
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S
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A

S
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A

2

Slot width 15 mm ◆ ◆ ◆ ◆

Depth of immersion ( lateral) 17 ... 20  mm ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Antivalent ◆

PNP Make function ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 500 Hz ◆ ◆ ◆ ◆

Hysteresis typ. 5% ◆
Reverse polarity protection ◆ ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆ ◆
Housing material PBT ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Inductive proximity switches SJ15-..

• Comfort series
• 15 mm slot width
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Slot width 15 mm ◆ ◆

Depth of immersion (lateral) 18.5 ... 20.5  mm ◆ ◆
Output type 2-wire ◆ ◆

Switching element function AC Break function ◆
AC Make function ◆

Kind of voltage AC ◆ ◆
Operating voltage 20 ... 253 V ◆ ◆

Switching frequency 0 ... 25 Hz ◆ ◆
Hysteresis typ. 5% ◆ ◆

Voltage drop Typ. 4 V at 40 ... 500 mA load current
Typ. 5 V at 15 ... 40 mA load current
Typ. 7 V at 5 ... 15 mA load current

◆ ◆

Momentary current
(20 ms, 0.1 Hz)

≤ 4000 mA ◆ ◆

Operating current 5 ... 500 mA ◆ ◆
Off-state current ≤  2 mA ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type 2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆
Protection degree IP67 ◆ ◆

Inductive proximity switches SJ15-..

• Comfort series
• 15 mm slot width
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Slot width 15 mm ◆

Depth of immersion ( lateral) 16 ... 19  typ. 17.5 mm ◆
Output type 2-wire ◆

Switching element function NAMUR NC ◆
Kind of voltage DC ◆

Nominal voltage 8 V ◆
Operating voltage 5 ... 25 V ◆

Switching frequency 0 ... 1000 Hz ◆
Hysteresis 0.3 ... 1.5  mm ◆

Current consumption  
Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆

Connection type 2 m, PVC cable ◆
Housing material PBT ◆

Protection degree IP67 ◆
Use in the hazardous area see instruction manuals ◆

Category 1G; 2G; 1D ◆

Inductive proximity switches SJ15-N

• Comfort series
• 15 mm slot width
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W

S

S
J3
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Slot width 30 mm ◆ ◆ ◆ ◆

Depth of immersion (lateral) 27 ... 31  typ. ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆

4-wire ◆ ◆
Switching element function AC Break function ◆

AC Make function ◆
NPN Antivalent ◆

PNP Antivalent ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆

20 ... 253 V 1 ) ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 150 Hz ◆ ◆
0 ... 25 Hz ◆ ◆

Reverse polar ity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 3 V ◆ ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
10 ... 500 mA ◆ ◆

Off-state current 0 ... 2.5 mA typ. ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial ABS ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆
Note 1) In the temperature range below 0 °C, per-

missible operating voltage Ub 80...253 V
◆ ◆

Inductive proximity switches SJ30-..

• Comfort series
• 30 mm slot width
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Slot width 30 mm ◆

Depth of immersion ( lateral) 27 ... 30  typ. 28.5 mm ◆
Output type 2-wire ◆

Switching element function NAMUR NC ◆
Kind of voltage DC ◆

Nominal voltage 8 V ◆
Operating voltage 5 ... 25 V ◆

Switching frequency 0 ... 150 Hz ◆
Hysteresis 0.1 ... 0.3  mm ◆

Current consumption
Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆

Connection type 2 m, PVC cable ◆
Housing material ABS ◆

Protection degree IP67 ◆
Use in the hazardous area see instruction manuals ◆

Category 1G; 2G; 1D ◆

Inductive proximity switches SJ30-N

• Comfort series
• 30 mm slot width
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Inside diameter 10 mm ◆ ◆

Measuring cylinder  
Diameter 2.5 mm ◆ ◆

Length 3 mm ◆

4 mm ◆

Measuring cone  
Material 9S20K ◆

Output type 2-wire ◆ ◆

Switching element function NAMUR bistable ◆
NAMUR NC ◆

Kind of voltage DC ◆ ◆
Nominal voltage 8 V ◆ ◆

Operating voltage 5 ... 25 V ◆
Switching frequency 0 ... 2000 Hz ◆

Hysteresis typ. 1  % ◆
Reverse polar ity protection protected against reverse polarity ◆

Current consumption  
Traverse B 3 mA ◆

Traverse A 1 mA ◆

Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -20 ... 100 °C (253 ... 373 K) ◆

-20 ... 65 °C (253 ... 338 K) ◆
Connection type 2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆
Protection degree IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 2G ◆ ◆

Inductive proximity switches RC10-14-..

• Comfort series
• 10 mm inside diameter
• Bistable

RC10-14-N3

• Direction detection
RC10-14-N3
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5-
N
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R
C
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4-
N

0

R
C
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4-
N

3

Inside diameter 15 mm ◆ ◆ ◆ ◆

Measuring cylinder Fe-metal ◆
9S20K ◆ ◆

Diameter 3 mm ◆ ◆ ◆ ◆

Length 4 mm ◆ ◆ ◆

6 mm ◆
Passage speed ≤ 10 m/s ◆

Output type 2-wire ◆ ◆ ◆ ◆
Switching element function NAMUR bistable ◆

NAMUR NC ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆ ◆
Operating voltage 5 ... 25 V ◆ ◆ ◆ ◆

Switching frequency 0 ... 1500 Hz ◆ ◆ ◆
Hysteresis typ. 1  % ◆

Reverse polarity protection protected against reverse polarity ◆
Current consumption  

Traverse B 3 mA ◆

Traverse A 1 mA ◆

Measuring plate not detected ≥ 3 mA ◆ ◆ ◆

Measuring plate detected ≤ 1 mA ◆ ◆ ◆

Ambient temperature -20 ... 65 °C (253 ... 338 K) ◆
-20 ... 70 °C (253 ... 343 K) ◆

-25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 2G ◆ ◆ ◆ ◆

Inductive proximity switches RJ15-... / RC15-...

• Comfort series
• 15 mm inside diameter
• Bistable

RC15-14-N3

• Direction detection
RC15-14-N3

• High passage speed 10 m/s
RC15-14-N3
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R
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Inside diameter 21 mm ◆ ◆ ◆

Measuring cylinder
Diameter 6 mm ◆ ◆ ◆

Length 12 mm ◆ ◆ ◆

Output type 3-wire ◆ ◆ ◆

Switching element function NPN Make function ◆
PNP Break function ◆

PNP Make function ◆
Kind of voltage DC ◆ ◆ ◆

Nominal voltage 8 V ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆
Switching frequency 0 ... 1000 Hz ◆ ◆ ◆

Hysteresis typ. 5% ◆ ◆
Reverse polar ity protection protected against reverse polarity ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Inductive proximity switches RJ21-..

• Comfort series
• 21 mm inside diameter
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Inside diameter 21 mm ◆

Measuring cylinder 9S20K ◆

Diameter 6 mm ◆

Length 12 mm ◆

Output type 2-wire ◆

Switching element function NAMUR NC ◆
Kind of voltage DC ◆

Nominal voltage 8 V ◆
Operating voltage 5 ... 25 V ◆

Switching frequency 0 ... 1000 Hz ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type 2 m, PVC cable ◆

Housing material PBT ◆
Protection degree IP67 ◆

Use in the hazardous area see instruction manuals ◆
Category 2G ◆

Inductive proximity switches RJ21-N

• Comfort series
• 21 mm inside diameter
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R
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Inside diameter 43 mm ◆ ◆

Measuring cylinder
Diameter 9 mm ◆ ◆

Length 18 mm ◆ ◆

Output type 3-wire ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆
Switching frequency 0 ... 500 Hz ◆ ◆

Hysteresis typ. 5% ◆ ◆
Reverse polar ity protection ◆ ◆

Short-circuit protection pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

Operating current 0 ... 200 mA ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type 2 m, PVC cable ◆ ◆
Housing mater ial PBT ◆ ◆

Protection degree IP67 ◆ ◆

Inductive proximity switches RJ43-..

• Comfort series
• 43 mm inside diameter
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Inside diameter 43 mm ◆

Measuring cylinder 9S20K ◆

Diameter 9 mm ◆

Length 18 mm ◆

Output type 2-wire ◆

Switching element function NAMUR NC ◆
Kind of voltage DC ◆

Nominal voltage 8 V ◆
Operating voltage 5 ... 25 V ◆

Switching frequency 0 ... 500 Hz ◆
Current consumption  

Measuring plate not detected ≥ 3 mA ◆

Measuring plate detected ≤ 1 mA ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type 2 m PVC cable ◆

Housing material PBT ◆
Protection degree IP67 ◆

Use in the hazardous area see instruction manuals ◆
Category 2G ◆

Inductive proximity switches RJ43-N

• Comfort series
• 43 mm inside diameter
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Capacitive sensors
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Functional description

The active component a capacitive sensor consists of
a disk-shaped sensor electrode and a cupshaped
shield (Fig. 1). These two electrodes form a capacitor
with a base capacitance of  CG . The capacitance
changes by the amount C as a target approaches
the sensor (distance~s).∆

The capacitor is part of an RC generator. Its output
voltage U~ is dependent on the effective capacity Ca =
CG  + ∆C between the sensor electrode and the shield
potential. 

The RC generator starts to oscillate when the distance
between the target and the sensor falls below a certain
value. The output voltage of the generator is demodu-
lated
and filtered after which background suppression is ap-
plied producing the signal across the output.

In the F46 series this functional principle has been fur-
ther extended by integrating the sensor electrode with-
in the printed circuit board of the internal electronics.
This greatly improved the shielding and the EMC re-
sistance. This series can therefore be installed directly
on metal or connected to each other side by side.

When properly selected, the "see through" capability
and tie wrap mounting style allow the sensor to be
used for flow monitoring in hoses and synthetic pipes.

The permitted wall thicknesses and materials and the
suitable media can be found in the following tables.

S

Fig. 1: Principles of the capacitive proximity switch

Target Sensor electrode

Screen

Capacitive sensors
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* The F46A series is characterized by its chemical resistance and by its compliance with the IP68 protection class.

CBN2-F46
CCN2-F46A-...*

Contents

liquid solid

Container material
Water
Acids

Caustic solutions

Oil
Diesel

Ackohol
Benzene
Solvents

PVC granulate
grain size
< 3 mm

Grain
Flour
Sugar

etc.

Sand

for direct contact unsuitable unsuitable unsuitable no detection no detection no detection

Glass < 6 mm no detection no detection no detection no detection no detection

Plexiglass < 2 mm no detection no detection no detection no detection no detection

PVC < 2 mm no detection no detection no detection no detection no detection

PVC hose < 2 mm no detection no detection no detection no detection no detection

Teflon < 1 mm no detection no detection no detection no detection no detection

CBN5-F46
CCN5-F46A-...*

Contents

liquid solid

Container material
Water
Acids

Caustic solutions

Oil
Diesel

Ackohol
Benzene
Solvents

PVC granulate
grain size
< 3 mm

Grain
Flour
Sugar

etc.

Sand

for direct contact unsuitable unsuitable unsuitable no detection detection detection

Glass < 1,5 mm < 1,5 mm < 1,5 mm no detection < 1,5 mm < 1,5 mm

Plexiglass < 6 mm no detection no detection no detection < 6 mm < 6 mm

PVC < 6 mm no detection no detection no detection < 3 mm < 3 mm

PVC hose < 4 mm no detection no detection no detection no detection no detection

Teflon < 10 mm no detection no detection no detection no detection no detection

CBN10-F46
CCN10-F46A-.. .*

Contents

liquid solid

Container material
Water
Acids

Caustic solutions

Oil
Diesel

Ackohol
Benzene
Solvents

PVC granulate
grain size
< 3 mm

Grain
Flour
Sugar

etc.

Sand

for direct contact unsuitable unsuitable unsuitable detection detection detection

Glass too sensitive too sensitive too sensitive too sensitive too sensitive too sensitive

Plexiglass < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm

PVC < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm

PVC hose < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm

Teflon < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm < 2 mm

Capacitive sensors
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C
J4

-1
2G

M
-E

C
J4

-1
2G

M
-E

2

C
J4

-1
2G

M
-E

2-
V1

Rated operating distance 4 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 2.88 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 35 V ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type V1-connector ◆

2 m, PUR cable ◆ ◆
Housing mater ial Stainless steel ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP65 ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 12 mm

• The switching distance can be set over a wide 
range with the potentiometer

• Comfort series
• 4 mm embeddable

LED

17

M12x1

4

32

40

60

M12x1

4

50

LED

17

CJ4-12GM-E2-V1 CJ4-12GM-E
CJ4-12GM-E2

1 / BN

E2

C
L+

L-

4 / BK

3 / BU

1 / BN

E / E0

C
L+

L-

4 / BK

3 / BU

CJ4-12GM-E2
CJ4-12GM-E2-V1

CJ4-12GM-E
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Rated operating distance 8 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function NPN Make function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 5.76 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10 ... 35 V ◆

No-load supply current ≤ 10 mA ◆
≤ 20 mA ◆ ◆

Switching frequency 0 ... 100 Hz ◆ ◆ ◆
Reverse polarity protection ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 3 V ◆ ◆ ◆

Operating current 0 ... 300 mA ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -30 ... 70 °C (243 ... 343 K) ◆ ◆ ◆
Connection type V1-connector ◆

2 m, PVC cable ◆ ◆
Housing material Stainless steel ◆ ◆

brass ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 18 mm

• Comfort series
• 8 mm embeddable
• The switching distance can be set over a wide 

range with the potentiometer
M18x1

4

65

LED

24

75

M18x1

4

M12x1

LED

55

24

CJ8-18GM-E
CJ8-18GM-E2

CJ8-18GM-E2-V1

1 / BN

E2

C
L+

L-

4 / BK

3 / BU

1 / BN

E / E0

C
L+

L-

4 / BK

3 / BU

CJ8-18GM-E2
CJ8-18GM-E2-V1

CJ8-18GM-E



276

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

2.1

C
ap

ac
it

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

C
J1

0-
30

G
K

-A

C
J1

0-
30

G
K

-E

C
J1

0-
30

G
K

-E
2

Rated operating distance 10 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆

4-wire ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Make function ◆

Assured operating distance 0 ... 7.2 mm ◆ ◆ ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 60 V ◆ ◆ ◆
No-load supply current ≤ 20 mA ◆ ◆ ◆

Switching frequency 0 ... 10 Hz ◆ ◆ ◆
Reverse polar ity protection ◆ ◆ ◆

Short-circuit protection pulsing ◆ ◆ ◆
Voltage drop ≤ 2.8 V ◆ ◆ ◆

Operating current 0 ... 200 mA ◆ ◆ ◆
Off-state current 0 ... 0.1 mA typ. 0.1 µA at 25 °C ◆

0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆

Housing mater ial PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 30 mm

• The switching distance can be set over a wide 
range with the potentiometer

• Comfort series
• 10 mm embeddable
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M30x1,5

60

5

LED
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C
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G
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Rated operating distance 10 mm ◆ ◆ ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

4-wire ◆ ◆ ◆
Switching element function NPN Antivalent ◆

NPN Make function ◆
PNP Antivalent ◆ ◆

PNP Make function ◆ ◆
Assured operating distance 0 ... 7.2 mm ◆ ◆ ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆
Connection type V1-connector ◆ ◆

2 m, PVC cable ◆ ◆ ◆ ◆
Housing material Stainless steel ◆ ◆ ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆

Capacitive proximity switches CJ10-30GM-...

• Comfort series
• 10 mm embeddable
• The switching distance can be set over a wide 

range with the potentiometer M30x1,5
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Rated operating distance 10 mm ◆ ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function AC Break function ◆ ◆
AC Make function ◆ ◆

Assured operating distance 0 ... 7.2 mm ◆ ◆ ◆ ◆
Kind of voltage AC ◆ ◆ ◆ ◆

Operating voltage 20 ... 253 V ◆ ◆ ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆ ◆

Reverse polar ity protection tolerant ◆ ◆ ◆ ◆
Short-circuit protection no ◆ ◆ ◆ ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 1200 mA ◆ ◆ ◆ ◆

Operating current 5 ... 200 mA ◆ ◆ ◆ ◆

Off-state current 0.7 ... 1.5 mA typ. ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆
Connection type 2 m, PVC cable ◆ ◆ ◆ ◆

Housing mater ial Stainless steel ◆ ◆
PBT ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP67 ◆ ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 30 mm

• The switching distance can be set over a wide 
range with the potentiometer

• Comfort series
• 10 mm embeddable
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Rated operating distance 15 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 2-wire ◆

4-wire ◆ ◆
Switching element function AC Make/Break function ◆

NPN Antivalent ◆
PNP Antivalent ◆

Assured operating distance 0 ... 10.8 mm ◆ ◆ ◆
Kind of voltage AC ◆

DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

20 ... 253 V 1) ◆

No-load supply current ≤ 20 mA ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆

Reverse polarity protection ◆ ◆
Short-circuit protection no ◆

pulsing ◆ ◆
Voltage drop ≤ 3 V ◆ ◆

≤ 7 V ◆
Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆

Operating current 0 ... 200 mA ◆ ◆
10 ... 200 mA ◆

Off-state current 0 ... 2.5 mA typ. ◆
Indication of the switching state LED, red ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆
Note 1 ) In the temperature range below  0 °C, 

permissible operating voltage
Ub 80...253 V

◆

Capacitive proximity switches cylindrical, Ø 40 mm
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Rated operating distance 12 mm ◆

15 mm ◆
8 mm ◆

Installation not embeddable ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆

Switching element function NPN Break function ◆
PNP Make function ◆ ◆

Assured operating distance 0 ... 12 mm ◆
0 ... 6.48 mm ◆

0 ... 9.5 mm ◆
Kind of voltage DC ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆
10.8 ... 30 V ◆

No-load supply current ≤ 15 mA ◆ ◆
≤ 16 mA ◆

Switching frequency 0 ... 20 Hz ◆ ◆
0 ... 5 Hz ◆

Reverse polar ity protection ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆

Off-state current 0 ... 0.01 mA typ. ◆
0 ... 50 µA typ. 5 µA ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type 2 m, PUR cable ◆
2 m, PVC cable ◆

3.1 m PUR cable ◆
Housing mater ial Crastin (PBTB) ◆

PBT ◆ ◆
Sensing face Crastin (PBTB) ◆

PBT ◆ ◆
Protection degree IP67 ◆ ◆ ◆

Capacitive proximity switches Series -F64

• Flat housing
• 8 mm not embeddable
• 12 mm not embeddable
• 15 mm not embeddable M3

4 16,5

4
32

6

25

12
40

LED

CBN12-F64-E2
CBN8-F64-E1
CCN15-F64-E2

1 / BN

E2

C
L+

L-

4 / BK

3 / BU

1 / BN

E1

C
L+

L-

2 / BK

3 / BU

CBN12-F64-E2
CCN15-F64-E2

CBN8-F64-E1
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Rated operating distance 10 mm ◆ ◆

2 mm ◆ ◆
5 mm ◆ ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching element function NPN Make function ◆ ◆ ◆ ◆
PNP Make function ◆ ◆ ◆ ◆

Assured operating distance 0 ... 1.4 mm ◆ ◆
0 ... 3.5 mm ◆ ◆ ◆ ◆

0 ... 7 mm ◆ ◆
Kind of voltage DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
No-load supply current ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 10 Hz ◆ ◆ ◆ ◆ ◆ ◆
0 ... 5 Hz ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Voltage drop ≤ 2 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Operating current 0 ... 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆
Indication of the switching state LED, yellow ◆ ◆ ◆ ◆ ◆ ◆

LED, red ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection type 2 m FEP cable ◆ ◆
2 m, PVC cable ◆ ◆ ◆ ◆ ◆ ◆

Housing material PBT ◆ ◆ ◆ ◆ ◆ ◆
PVDF ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆ ◆ ◆
PVDF ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆
IP68 ◆ ◆

Note cable tensile strength 20 N ◆ ◆

Capacitive proximity switches Series -F46

• mounting slots for cable ties
• Mounting holes for screwing
• Flat housing
• chemically constant housing made of PVDF

CCN5-F46A-E0
CCN5-F46A-E2

42±0.1
50

LED

20

10
5

20
2

5

5

1.
6

3.
2

7

42

50

20
.4

30
.4

10
.7

 +
0.

1

ø 3

ø 9

35.8 +0.2

CBN10-F46-E0
CBN10-F46-E2
CBN2-F46-E0
CBN2-F46-E2
CBN5-F46-E0
CBN5-F46-E2

CCN5-F46A-E0
CCN5-F46A-E2

1 / BN

E / E0

I L+

L-

4 / BK

3 / BU

1/BN

E2

I L+

L-

4/BK

3/BU

CBN10-F46-E0
CBN2-F46-E0
CBN5-F46-E0
CCN5-F46A-E0

CBN10-F46-E2
CBN2-F46-E2
CBN5-F46-E2
CCN5-F46A-E2



282

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Detailed data and product description, see data sheet on www.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

2.1

C
ap

ac
it

iv
e 

se
n

so
rs

, s
ta

n
d

ar
d

C
J1

5+
U

1+
A

2
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Rated operating distance 15 mm ◆ ◆

Installation embeddable ◆ ◆
Output type 2-wire ◆

4-wire ◆
Switching element function AC Make/Break function ◆

PNP Antivalent ◆
Assured operating distance 0 ... 10.8 mm ◆ ◆

Kind of voltage AC ◆
DC ◆

Operating voltage 10 ... 30 V ◆

20 ... 253 V 1 ) ◆

No-load supply current ≤ 20 mA ◆

Switching frequency 0 ... 10 Hz ◆ ◆
Reverse polar ity protection ◆

Short-circuit protection no ◆
pulsing ◆

Voltage drop ≤ 3 V ◆
≤ 7 V ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆

Operating current 0 ... 200 mA ◆

10 ... 500 mA ◆
Off-state current 0 ... 2.5 mA typ. ◆

Operating voltage display LED, green ◆
Indication of the switching state LED, yellow ◆

LED, red ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type terminal compartment ◆ ◆
Housing mater ial PBT ◆ ◆

Sensing face PBT ◆ ◆
Protection degree IP65 ◆ ◆

Note 1) In the temperature range below 0 °C, 
permissible operating voltage U b 80...253 V

◆

Capacitive proximity switches Series VariKont

• Comfort series
• 15 mm embeddable
• The switching distance can be set over a wide 

range with the potentiometer

11

118
58

40,5

M20x1,5

60

40

LED

5,5

30

46,5

CJ15+U1+A2
CJ15+U1+W

BN

BU

BN

BU

L+
C

1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

CJ15+U1+W CJ15+U1+A2
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C
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F

P
-A

2-
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C
J4

0-
FP

-W
-P
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Rated operating distance 40 mm ◆ ◆ ◆

Installation not embeddable ◆ ◆ ◆
Output type 2-wire ◆

4-wire ◆ ◆
Switching element function AC Make/Break function ◆

NPN Antivalent ◆
PNP Antivalent ◆

Assured operating distance 0 ... 28.8 mm ◆ ◆ ◆
Kind of voltage AC ◆

DC ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆

20 ... 253 V ◆
No-load supply current ≤ 20 mA ◆ ◆

Switching frequency 0 ... 10 Hz ◆ ◆ ◆
Reverse polarity protection ◆ ◆

Short-circuit protection no ◆
pulsing ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆
≤ 7 V ◆

Momentary current
(20 ms, 0.1 Hz)

0 ... 4000 mA ◆

Operating current 0 ... 200 mA ◆ ◆

10 ... 500 mA ◆
Off-state current 0 ... 2.5 mA typ. ◆

Indication of the switching state LED, yellow ◆ ◆
LED, red ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type terminal compartment ◆ ◆ ◆

Housing material PBT/POM ◆ ◆ ◆
Sensing face POM ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Capacitive proximity switches Series -FP

• Comfort series
• 40 mm not embeddable
• The switching distance can be set over a wide 

range with the potentiometer

12
,5

Ø 78

LED

40

11

80
65

65

M20 x 1,5

7

Ø 5,3

CJ40-FP-A0-P1
CJ40-FP-A2-P1
CJ40-FP-W-P1

C

1 / BN

A

L+

L-

4 / BK
2 / WH

3 / BU

BN

BU

BN

BU

L+
C

1 / BN

A2

L-

4 / BK
2 / WH
3 / BU

CJ40-FP-A0-P1 CJ40-FP-W-P1CJ40-FP-A2-P1
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K
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Rated operating distance  1 mm 4 mm 2 mm 6 mm
Installation not embeddable ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆

Switching element function NAMUR NO ◆ ◆ ◆ ◆
Assured operating distance 0 ... 0.72 mm ◆

0 ... 1.44 mm ◆
0 ... 2.88 mm ◆

0 ... 4.32 mm ◆
Nominal voltage 8 V ◆ ◆ ◆ ◆

Operating voltage 7 ... 12 V ◆ ◆ ◆ ◆
Switching frequency 0 ... 1 Hz ◆ ◆ ◆ ◆

Current consumption  
Measuring plate not detected ≤ 1 mA ◆ ◆ ◆ ◆

Measuring plate detected ≥ 2.4 mA ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆ ◆
Housing mater ial PBT ◆ ◆ ◆ ◆

Sensing face PBT ◆ ◆ ◆ ◆
Protection degree IP68 ◆ ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆
Category 1G; 2G; 1D ◆ ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 12 mm, Ø 18 mm

• Comfort series
• 1 mm not embeddable
• 2 mm not embeddable
• 4 mm not embeddable
• 6 mm not embeddable M12x1

1

4

40

6017

80

60

M18x1

1

4

24

CJ1-12GK-N
CJ4-12GK-N

CJ2-18GK-N
CJ6-18GK-N

1 / BN

N

C
L+

L-
2 / BU

CJ1-12GK-N
CJ2-18GK-N
CJ4-12GK-N
CJ6-18GK-N
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C
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M
80

-N
1-
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C
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Rated operating distance 10 mm ◆ ◆

15 mm ◆
Installation embeddable ◆ ◆ ◆

Output type 2-wire ◆ ◆ ◆
Switching element function NAMUR NO ◆ ◆ ◆

Assured operating distance 0 ... 10.8 mm ◆
0 ... 8.1 mm ◆ ◆

Nominal voltage 8 V ◆ ◆ ◆
Operating voltage 5.9 ... 22.7 V ◆ ◆

7 ... 12 V ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆

Reverse polarity protection ◆ ◆
Current consumption  

Measuring plate not detected ≤ 1 mA ◆ ◆ ◆

Measuring plate detected ≥ 2.4 mA ◆ ◆

≥ 3 mA ◆

Indication of the switching state LED, yellow ◆
LED, red ◆

Multihole-LED, yellow ◆
Ambient temperature -20 ... 70 °C (253 ... 343 K) ◆ ◆

-25 ... 70 °C (248 ... 343 K) ◆
Connection type terminal compartment ◆

V1-connector ◆
2 m, PVC cable ◆

Housing material Stainless steel ◆ ◆
PBT ◆

Sensing face PBT ◆ ◆ ◆
Protection degree IP65 ◆

IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆

Category 1G; 2G; 1D ◆ ◆ ◆

Capacitive proximity switches cylindrical, Ø 30 mm, Ø 40 mm

• Comfort series
• 1The switching distance can be set over a wide 

range with the potentiometer

36

M30 x 1,5

5

80

95

M12 x 1

LEDPoti

M30x1,5

5

8036

LED

Ø 40

50
95

M16 x 1,5

CCB10-30GM80-N1-V1 CCB10-30GM80-N1

CJ15-40-N

1 / BN

N

C
L+

L-
2 / BU

1/BN

N1

C
L+

L-
4/BU

CJ15-40-N CCB10-30GM80-N1
CCB10-30GM80-N1-V1
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Rated operating distance 10 mm ◆ ◆

2 mm ◆
5 mm ◆ ◆

Installation not embeddable ◆ ◆ ◆ ◆ ◆
Output type 2-wire ◆ ◆ ◆ ◆ ◆

Switching element function NAMUR NO ◆ ◆ ◆ ◆ ◆
Assured operating distance 0 ... 1.4 mm ◆

0 ... 3.5 mm ◆ ◆
0 ... 7 mm ◆ ◆

Nominal voltage 8.2 V (R i approx. 1 kΩ) ◆ ◆ ◆ ◆ ◆

Switching frequency 0 ... 10 Hz ◆ ◆ ◆ ◆ ◆

Current consumption
Measuring plate not detected ≤ 1 mA ◆ ◆ ◆ ◆ ◆

Measuring plate detected ≥ 2.2 mA ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆

Connection type 2 m, PUR cable ◆ ◆ ◆
2 m, PVDF cable ◆ ◆

Housing mater ial PBT ◆ ◆ ◆
PVDF ◆ ◆

Sensing face PBT ◆ ◆ ◆
PVDF ◆ ◆

Protection degree IP67 ◆ ◆ ◆
IP68 ◆ ◆

Note cable tensile strength 20 N ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆ ◆ ◆ ◆

Category 1G; 2G; 1D ◆ ◆ ◆ ◆ ◆

Capacitive proximity switches Series -F46(A)

• Flat housing
• mounting slots for cable ties
• chemically constant housing made of PVDF

CCN5-F46A-N1
CCN10-F46A-N1

50

5

10

42 ±0.2

6.
2

3.
2

1.
6

16
.2

10
.5

20
.4

42±0,1

1
0

20

5

50

5

1
,6

2
0

2

5

3
,2

7

CCN10-F46A-N1
CCN5-F46A-N1

CBN10-F46-N1
CBN2-F46-N1
CBN5-F46-N1

1/BN

N1

C
L+

L-
4/BU

CBN10-F46-N1
CBN2-F46-N1
CBN5-F46-N1
CCN10-F46A-N1
CCN5-F46A-N1
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Rated operating distance 40 mm ◆

Installation not embeddable ◆
Output type 2-wire ◆

Switching element function NAMUR NO ◆
Assured operating distance 0 ... 28.8 mm ◆

Nominal voltage 8 V ◆
Switching frequency 0 ... 10 Hz ◆

Current consumption
Measuring plate not detected ≤ 1 mA ◆

Measuring plate detected ≥ 2.4 mA ◆

Indication of the switching state LED, red ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆
Connection type terminal compartment ◆

Housing material PBT/POM ◆
Sensing face POM ◆

Protection degree IP65 ◆
Use in the hazardous area see instruction manuals ◆

Category 1G; 2G; 1D ◆

Capacitive proximity switches Series -FP

• Comfort series
• 40 mm not embeddable
• The switching distance can be set over a wide 

range with the potentiometer 12
,5

Ø 78

LED

40

11

80
65

65

M20 x 1,5

7

Ø 5,3

CJ40-FP-N-P1

1 / BN

N

C
L+

L-
2 / BU

CJ40-FP-N-P1
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3G
-3

D

C
J1

0-
30

G
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3D

C
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G
K
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2-

3D
Rated operating distance 10 mm ◆ ◆ ◆

Installation embeddable ◆ ◆ ◆
Output type 3-wire ◆

4-wire ◆ ◆
Switching element function PNP Antivalent ◆ ◆

PNP Make function ◆
Assured operating distance 0 ... 7.2 mm ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Operating voltage 10 ... 60 V ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆ ◆

Reverse polar ity protection ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆

Voltage drop ≤ 2.8 V ◆ ◆ ◆
Operating current 0 ... 200 mA ◆ ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆
0 ... 0.5 mA typ. 0.1 µA at 25 °C ◆

Indication of the switching state LED, yellow ◆ ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Connection type 2 m, PVC cable ◆ ◆ ◆
Housing mater ial Stainless steel ◆ ◆

PBT ◆
Sensing face PBT ◆ ◆ ◆

Protection degree IP65 ◆
IP67 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 3D ◆ ◆

3G; 3D ◆

Capacitive proximity switches cylindrical, Ø 30 mm

• The switching distance can be set over a wide 
range with the potentiometer

• Comfort series
• 10 mm embeddable
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Rated operating distance 15 mm ◆

40 mm ◆
Installation embeddable ◆

not embeddable ◆
Output type 4-wire ◆ ◆

Switching element function PNP Antivalent ◆ ◆
Assured operating distance 0 ... 10.8 mm ◆

0 ... 28.8 mm ◆
Kind of voltage DC ◆ ◆

Operating voltage 10 ... 30 V ◆
10 ... 60 V ◆

No-load supply current ≤ 20 mA ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆

Reverse polarity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 2.8 V ◆
≤ 3 V ◆

Operating current 0 ... 200 mA ◆ ◆
Operating voltage display LED, green ◆

Indication of the switching state LED, yellow ◆ ◆
Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type terminal compartment ◆ ◆
Housing material PBT ◆

PBT/POM ◆
Sensing face PBT ◆

POM ◆
Protection degree IP65 ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆
Category 3D ◆

3G; 3D ◆

Capacitive proximity switches Series VariKont / Series -FP

• The switching distance can be set over
a wide range with the potentiometer

• 15 mm embeddable
CJ15+U1+A2-3G-3D

• 40 mm not embeddable
CJ40-FP-A2-P1-3D

12
,5

Ø 78

LED

40

11

80
65

65

M20 x 1,5

7

Ø 5,3

11

118
58

40,5

M20x1,5

60

40

LED

5,5

30

46,5

CJ40-FP-A2-P1-3D

CJ15+U1+A2-3G-3D

L+
C
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A2

L-

4 / BK
2 / WH
3 / BU

CJ15+U1+A2-3G-3D
CJ40-FP-A2-P1-3D
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Rated operating distance 2 mm ◆

5 mm ◆
Installation not embeddable ◆ ◆

Output type 3-wire ◆ ◆
Switching element function PNP Make function ◆ ◆

Assured operating distance 0 ... 1.4 mm ◆
0 ... 3.5 mm ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 15 mA ◆ ◆
Switching frequency 0 ... 10 Hz ◆ ◆

Reverse polar ity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 2 V ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

Off-state current 0 ... 0.5 mA typ. 0.01 mA ◆ ◆
Indication of the switching state LED, yellow ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆
Connection type 2 m, PVC cable ◆ ◆

Housing mater ial PBT ◆ ◆
Sensing face PBT ◆ ◆

Protection degree IP67 ◆ ◆
Use in the hazardous area see instruction manuals ◆ ◆

Category 3G; 3D ◆ ◆

Capacitive proximity switches Series -F46

• Flat housing
• mounting slots for cable ties
• 2 mm not embeddable

CBN2-F46-E2-3G-3D

• 5 mm not embeddable
CBN5-F46-E2-3G-3D

42±0.1
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20

10
5

20
2

5

5

1.
6

3.
2

7

CBN5-F46-E2-3G-3D
CBN2-F46-E2-3G-3D

1/BN

E2

I L+

L-

4/BK

3/BU

CBN5-F46-E2-3G-3D
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Magnetic field sensors for standard applications

Applications

Magnetic field sensors are used to detect the pres-
ence of magnets (electromagnets and permanent
magnets) or ferromagnetic objects. Permanent mag-
nets are predominantly used in automation technology
as they can be used without a power supply.

Magnetic field sensors have a greater operating range
and smaller footprint than inductive sensors. In addi-
tion, they can be fully encapsulated inside metal hous-
ing s.  This op ens up  new a reas o f a pplicatio n,
especially in automation technology and automotive
engineering.

Operating principle

Each magnet generates a magnetic field. Figures 1
and 2
show how strongly the magnetic field depends on the
axial distance z to the permanent magnet (Fig. 1) and
the radial distance r to the permanent magnet (Fig. 2).
In this way, the presence and distance of a permanent
magnet from the sensor can be measured using a suit-
able magnetic field sensor capable of determining the
strength of the magnetic field.

Circuitry

The impedance of the coil is measured and evaluated.
This is influenced by the coil‘s inductivity, which in turn
is dependent on the reversible permeability of the core
material. 

The higher the superimposed (external) magnetic
field, the lower the reversible permeability. The lower
the reversible permeability, the less the coil imped-
ance – a measure of the intensity of the external mag-
netic field.

If the sensor coil is supplied with an alternating current
I with a constant amplitude, the resulting voltage U is
proportional to the value of the coil impedance and
therefore a measure of the field intensity.

Response curves

The response curve depends on the orientation of the
magnet.

Figure 3: Response curve of the magnetic field sensor
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Figure 1:
Magnetic flow density B of the permanent mag-
net depending on radial coordinate z (r = 0)
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Figure 2:
Magnetic flow density B of the permanent magnet
depending on axial coordinate z (r = 0)

Magnetic field sensors
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Rated operating distance 60 mm ◆ ◆ ◆ ◆

Installation embeddable, in non-magn. metal ◆ ◆ ◆ ◆
Output type 3-wire ◆ ◆ ◆ ◆

Switching element function PNP Make function ◆ ◆ ◆ ◆
Assured operating distance 10 ... 48.6 mm ◆ ◆ ◆ ◆

Kind of voltage DC ◆ ◆ ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆ ◆ ◆

No-load supply current ≤ 10 mA ◆ ◆ ◆ ◆
Switching frequency 0 ... 5000 Hz ◆ ◆ ◆ ◆

Reverse polarity protection ◆ ◆ ◆ ◆
Short-circuit protection pulsing ◆ ◆ ◆ ◆

Voltage drop ≤ 1.5 V ◆ ◆ ◆ ◆
Operating current 0 ... 300 mA ◆ ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆
Multihole-LED, yellow ◆ ◆

Ambient temperature -25 ... 75 °C (248 ... 348 K) ◆ ◆ ◆ ◆
Connection type V1-connector ◆

V3-connector ◆
2 m, PUR cable ◆ ◆

Housing material brass, nickel-plated ◆ ◆ ◆ ◆
Sensing face PA ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Magnetic proximity switches cylindrical, Ø 8 mm, Ø 12 mm

• 60 mm embeddable
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Rated operating distance  
Installation on the cylinder ◆ ◆
Switching range typ. 50 mm ◆ ◆

Output type 4-wire ◆ ◆
Switching element function PNP Antivalent ◆ ◆

Kind of voltage DC ◆ ◆
Operating voltage 10 ... 30 V ◆ ◆

No-load supply current ≤ 30 mA ◆ ◆
Hysteresis typ. 5  mm ◆

Reverse polar ity protection ◆ ◆
Short-circuit protection pulsing ◆ ◆

Voltage drop ≤ 1.5 V ◆ ◆
Operating current 0 ... 100 mA ◆ ◆

Indication of the switching state LED, red (output 1); LED, yellow (output 2) ◆ ◆
Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆

Connection type V1-connector ◆
2 m, PVC cable ◆

Housing mater ial Polyamide (PA) ◆ ◆
Sensing face Polyamide (PA) ◆ ◆

Protection degree IP67 ◆ ◆

Magnetic proximity switches Series -F32

• For hydraulic cylinder
• Zero-contact detection of piston position
• No holes are required in the cylinder
• Freely positionable
• Simple, protected attachment
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Rated operating distance 35 mm ◆

60 mm ◆ ◆
Installation embeddable ◆

embeddable, in non-magn. metal ◆ ◆
Output type 2-wire ◆ ◆ ◆

Output type NAMUR ◆
Switching element function NAMUR NO ◆ ◆ ◆

Assured operating distance 0 ... 35 mm ◆
10 ... 48.6 mm ◆ ◆

Kind of voltage DC ◆ ◆ ◆
Nominal voltage 8 V ◆ ◆ ◆

Switching frequency 0 ... 1000 Hz ◆
0 ... 5000 Hz ◆ ◆

Current consumption
Magnet detected ≥ 2.5 mA ◆ ◆

≥ 3 mA ◆

Magnet not detected ≤ 1 mA ◆ ◆ ◆

Indication of the switching state LED, yellow ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆
Connection type V1-connector ◆

2 m, PVC cable ◆ ◆
Housing material aluminium, black anodised ◆

Stainless steel ◆ ◆
Sensing face Stainless steel ◆ ◆

PBT ◆
Protection degree IP67 ◆ ◆ ◆

Use in the hazardous area see instruction manuals ◆ ◆ ◆
Category 2G ◆ ◆ ◆

Magnetic proximity switches cylindrical, Ø 30 mm and Series -F12

• Comfort series
• 60 mm embedded with permanent magnet

DM 60-31-15
MC60-12GM50-1N
MC60-12GM50-1N-V1

• 35 mm embeddable
MJ35-F12-1N
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Photoelectric sensors

Content Page

Overview of the function principles of photoelectric sensors  . . . . . . . . . .  . . . . . . . . . . . . . . .298

Selection tables . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .304
Thru-beam sensors . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .304
Retro-reflective sensors  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .308
Diffuse mode sensors . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .312
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Thru-beam sensors: miniature style . . . . . . .  . . . . . . . . . . . . . . .318

rectangular style  . . . . .  . . . . . . . . . . . . . . .326
cylindrical style. . . . . . .  . . . . . . . . . . . . . . .332

Retro-reflective sensors: miniature style . . . . . . .  . . . . . . . . . . . . . . .339
rectangular style  . . . . .  . . . . . . . . . . . . . . .355
cylindrical style. . . . . . .  . . . . . . . . . . . . . . .367

Diffuse mode sensors: miniature style . . . . . . .  . . . . . . . . . . . . . . .372
rectangular style  . . . . .  . . . . . . . . . . . . . . .378
cylindrical style. . . . . . .  . . . . . . . . . . . . . . .382

Diffuse mode sensors with background suppression*):miniature style . . . . . .  . . . . . . . . . . . . . . .390
rectangular style  . . . . .  . . . . . . . . . . . . . . .398
cylindrical style. . . . . . .  . . . . . . . . . . . . . . .408

Fiber optic sensors . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .412
Sensors for hazardous environments . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .420
Slot style sensors / slot style light grid sensors. . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .430, 441
Contrast sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .443
Color sensors (also Ex devices) . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .452
Light grids . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .457
Optical data couplers. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .461
Laser displacement devices see chapter 7.2  . . . . . .  . . . . . . . . . . . . . . .597

Accessories . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .653
Mounting aids, mounting brackets see chapter 9.1  . . . . . .  . . . . . . . . . . . . . . .654
Plug connectors, cable boxes, distributors see chapter 9.2  . . . . . .  . . . . . . . . . . . . . . .669
Reflectors see chapter 9.5  . . . . . .  . . . . . . . . . . . . . . .682
Fiber optic see chapter 9.6  . . . . . .  . . . . . . . . . . . . . . .697

Note:
See our special catalogs for information on the following

- photoelectric safety sensors
- photoelectric sensors for doors, gates and elevators
- barcode scanners and data matrix readers

We offer a wide range of vision sensors and systems to help you solve complex tasks with image rec-
ognition.

*) also convergent mode and background evaluation



298

D
a

te
 o

f i
ss

u
e 

0
4.

04
.2

0
08

4

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

Overview of the function principles of photoelectric sensors

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Overview

Type, size, shape, and surface characteristics of the 
objects to be detected, the distance between the sen-
sor and the object, and the ambient conditions deter-
mine the design of the system and the sensor type.

1. Thru-beam sensors 

The transmitter and receiver of the thru-
beam sensor are housed in different 
cases that are separated from each oth-
er. The transmitter (E) is aimed directly 
into the receiver (R). If an object (O) 

interrupts the light beam, the output is switched 
accordingly.

Features:

• Detects opaque and reflective objects.

• Large range and high reliability because the light 
beam only passes through the signal path once.

• Not significantly affected by interference, and there-
fore
suitable for applications in difficult conditions. Possi-
ble applications include outside of buildings or in en-
vironments subject to contamination.

• Additional installation expense, since both units 
need to be mounted and wired.

Typically, thru-beam sensors are used to monitor pro-
duction and packaging lines (see fig.) to measure full 
state in transparent containers or as a safety measure 
for doors and hazardous areas. The last-named being 
an application of thru-beam systems.

Special versions of thru-beam sensors

Slot style sensors

If the distance between the transmitter 
and receiver is small - a few mill imeters 
or centimeters- the two can be arranged 
across from each other in a u-shaped 
housing. Since wiring is only required 

for one device, slot style sensors (see figure) give the 
advantage of a simpler electrical installation. In addi-
tion, there is no need to adjust the optical axis.

Light grids 

In safety applications, the task at hand 
often involves monitoring a large sur-
face. The easiest way to achieve this is 
by arranging a number of thru-beam 
sensors parallel to each other. In a light 

grid of this type, all transmitters are combined in a sin-
gle housing. This also applies to the receivers whose 
switch outputs are logically connected. This reduces 
installation time and expense when compared to a 
corresponding number of thru-beam sensors. The dis-
tances between the individual beams of the grid can 
be selected specifically for the application.

RE

O

Receiver

Emitter

R

E

E

R
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2. Retro-reflective sensors 

The retro-reflective sensor contains 
transmitter and receiver in a single 
housing. The light of the transmitter is 
reflected to the receiver by a reflector. If 
the light beam is interrupted the switch-
ing function is triggered.

Retro-reflective sensors with polarization filter

A typical problem that arises for retro-reflective sys-
tems is that glossy/reflective objects cannot be reliably 
detected. A polarizing filter is uti lized to eliminate false 
signals that may occur if a shiny target passes in front 
of the retro-reflective sensor.  A corner cube reflector 
is employed to accurately return the light energy, on a 
parallel axis, into the receiver  (see fig.).

Features:

• Detects opaque and glossy objects.

• Versions for clear object detection (G versions)

• Reduced time and cost since because the electric 
connection is only required on the sensor side.

Retro-reflective sensors for clear object detection

The clear object detection sensor 
detects clear objects. Through the use 
of a low hysteresis circuit, the sensor 
detects small changes in l ight typical 
when sensing clear objects.

Retro-reflective sensors with foreground suppres-
sion

These retro-reflective sensors do not 
erroneously identify glossy targets as 
the reflector when they are within a cer-
tain distance.

R

E

O
R

Emitter

Receiver

Polarization filter

Reflecting 
object

Reflector

Emitter

Receiver
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3. Diffuse mode sensors

The principle of the diffuse mode sensor 
is based on the same principle as a ret-
ro-refective sensor. It does not have a 
reflector, however. Instead, some light 
returns directly to the receiver and the 
target is detected.

Due to the diffuse reflection (reemission) through the
object, the detection range of the diffuse sensor is 
reduced in comparison to the retro-reflective sensor. 
This is referred to as the sensing  range. The sensing
range is the maximum distance from the
sensor at which an object can sti ll be reliably
detected.

Diffuse mode sensors with background suppres-
sion

Diffuse mode sensors with background 
suppression were developed to achieve 
a defined scanning range for any 
objects irrespective of their brightness, 
color and other characteristics as well 

as the brightness of the background. The following fig-
ure illustrates the functional principle of a diffuse mode 
sensor with background suppression. The light emit-
ted by the transmitter reaches the object bundled by 
the optics. If the object is within the scanning range 
then a portion of the reflected light, bundled by the 
receiver lens, is imaged on the proximity element of 
the receiver (N); the sensor issues the signal 
"switched on".

With increasing object distance this light spot moves 
towards the distance element (F). Near the scanning 
range limit half of the light spot is on the proximity and 
half on the distance element, and the sensor returns 
"off". If the object moves further away, the light only 
falls onto the distance element and the sensor contin-
ues to signal "off".

Features:

• A nearly constant sensing range on diffusely reflect-
ing materials with sharply differing reemission lev-
els.

• Dark objects in front of a bright background are reli-
ably detected.

• Not sensitive to interfering reflections of objects out-
side the adjusted sensing range.

• High functional reserve.

• Low Inexpensive and relatively quick installation 
since the sensor consists of only one unit and no re-
flector is required.

The principle of foreground suppression is similar to 
background suppression. Diffuse mode sensors of this 
type ignore all objects that are located closer to the 
sensor than a previously adjusted minimum sensing 
range.

Diffuse mode sensors with convergent mode 
(HGU)

A convergent beam sensor is a more 
efficient type of diffuse mode sensing. 
The emitter lens is focused to an exact 
point in front of the sensor and the 
receiver lens is focused to the same 

point. The range for a convergent beam sensor is fixed 
and defined as this focus point. The sensor is able to 
detect an object at the focus point, plus or minus some 
distance. Because all the emitted energy is focused to 
a single point, a high amount of excess gain is avail-
able. This excess gain enables the sensor to easily 
detect narrow or low reflectivity targets.

R

E

O

Sensitivity adjuster

Emitter

Object in 
sampling range

Detection range Background

Bright
 background

Object in the
 background

Scanning range
Near element 
receives more light – 
object is detected

Far element 
receives more light – 
object is ignored

Scanning range

Receiver
Far

Near

Emitter

Receiver
Far

Near
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Diffuse mode sensors with background evaluation

In addition to background suppression, 
a somewhat opposite principle used for 
specific applications is background 
evaluation. While the first process 
ignores the background and only looks 

at objects within the sensing range, the other evalu-
ates only the light reflected from the background. The 
background, not the object, is the reference (see fig.). 
If an object interrupts the light path to the background, 
the sensor switches regardless of whether or not the 
reflected light has reached the receiver, thus signaling 
or not signaling an object detected in front of the back-
ground - for example with reflecting objects.

Sensors with background evaluation have no blind 
area and are more suitable for recording difficult 
objects, especially those that are highly reflective. In 
addition, they can be tested and  designed to be self-
monitoring.

Special versions of diffuse mode sensors

The standard feature of the diffuse 
mode sensors (responding sensitively 
to the surface characteristics of the tar-
get) is put to use by contrast and color 
sensors.

Contrast sensor

This sensor evaluates the difference in brightness 
between the scanned object and a marking on it. The 
color of the emitted light or the color of the print mark-
ings must be selected such that as strong a contrast 
as possible is achieved. Our contrast sensors are 
equipped with a 3 color LED light source. The opti-
mum light emission color is selected automatically 
during the sensor teach-in. Many sensors are based 
on the autocollimation principle, i.e. transmitter and 
receiver are on a common optical axis (one-eyed sys-
tem). This permits greater flexibility in the installation 
position of the sensor.

Luminescence sensor

A variation of the contrast sensor, the luminescence 
sensor works with modulated ultra-violet light. Suit-
able materials (luminophores) are placed on the scan-
ner material and then energized by irradiation. These 
materials include optical brighteners in white paper, 
but they are also components in certain kinds of chalk, 
paint, oils, greases, and text marks.

The light reflected by the luminophores to the receiver 
has a longer wavelength than the light emitted from 
the transmitter; it is within the visible part of the spec-
trum. Because of the modulation and the precisely 
defined frequency offset between the transmitted and 
received light, luminescence scanners are immune to 
ambient light and fare highly reliabl

Color sensors

While a standard contrast senor evaluates only differ-
ences in brightness within a specific range of the spec-
trum determined by the light color of the sensor, the 
color sensor breaks up the light re-emitted from the 
target into several portions of the spectrum and 
returns an intensity value for each of these sub-spec-
tra. The distribution of this value reflects the spectral 
properties - and thus the color - of the target.

Visolux color sensors work according to the three 
range procedure. Below are descriptions of the active 
and passive three-range procedure.

• Active three-range method:
The sensor material is beamed sequentially with 
three transmitter colors (red, green, and blue). The 
quantity of light reflected is individually measured for 
each color. The three colors that are obtained are 
used to determine the color of the sensor object.

• Passive three-range method
The sensor material is beamed by a white LED with 
white transmitted light.  After this the red, green, and 
blue portions of the reflected light are filtered out and 
the light quantity is determined for each one. Three 
receivers are used for this process. In this manner, 
the color of the target is determined.

Receiver

Vehicle is only 
detected in 
background 

evaluation mode

Receiver Receiver

Back-
ground 
is 
detected

Vehicle is 
detected

INear < IFar = OFF INear > IFar = ON INear = IFar = 0 = ON

Emitter Emitter

Near Far Near Far

Emitter

Near Far
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4. Fiber optic cables

The characteristics of fiber optic cables 
are, depending on design, similar to 
those of a thru-beam or a diffuse mode 
sensor.

Thru-beam systems have one fiber optic cable each 
for transmitter and receiver. For diffuse systems, the 
light is guided in a single fiber optic cable through sep-
arate transmitter and receiver fibers.

The transmitter and receiver are arranged together in 
a single housing. The optically active area is guided 
via flexible fiber optic cable (glass or plastic) from the 
device to the sampling station. Due to their small 
active surfaces, fiber optic systems are also suitable 
for detecting small details in close-up applications. For 
this purpose, special fiber optic cables with coaxial or 
mixed fiber arrangement and small fiber diameters 
(plastic optical fiber: 100 m, glass fibers: typically, 
50 m) are available. 

Due to the large opening angle of the light aperture of 
the fiber optic (about 70°), on the other hand, fiber 
optics are generally used for shorter distances than 
standard photoelectric sensors. These distances can 
be increased if necessary using suitable lens attach-
ments.

Glass or plastic?

When choosing the right fiber optic cable, the user 
must decide between plastic or glass. The character-
istics of these two materials are briefly outlined below.

Plastic fiber optic cables
consist of a single fiber enclosed in a PVC sheathing. 
The low weight and high bending flexibility of the light 
fiber optic material permits their use in frequently mov-
ing parts. A particular advantage is the customization 
of the cables. The standard length is 2 m. Using the 
cutter included, the fiber optic cable can easily be 
shortened to the required length for your application. 
The cables are available in two diameters and have 
different heads available. You will find the correct ca-
ble for your application here.

Glass optical fibers
consist of many individual fibers, each with a diameter 
of about 50 m. Depending on the application, stainless 
steel, PVC, metallic sil icon, or silicon sheathing can be 
selected. Due to the low optical damping of glass 
fibers in comparison with plastic fibers, larger ranges 
are possible. The robust nature of the stainless steel 
sheathing allows application in high temperatures up 
to 300 °C. When choosing a head, in combination with 
the corresponding mantle material, you will find a solu-
tion for any application.

To simplify the selection for you, the fiber optic types 
corresponding to the individual sensor types are listed 
after the sensor data in the "Fiber optic devices" sec-
tion.



303

D
a

te
 o

f i
ss

u
e 

0
4.

04
.2

0
08

4

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

Overview of the function principles of photoelectric sensors

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

5. Light grids for clear glass detection

The devices of the PR and LG series 
are high resolution light curtains used to 
detect very small non-position guided 
objects.

By using special low-noise receiver 
stages and a smart evaluation algorithm even trans-
parent objects can be safely and reliably detected.

Crossed beam evaluation:

Every transmitter has a line of sight to every receiver. 
This results in a very high sensor resolution.

Automatic calibration:

After the power supply is turned on (model number -
W), or after calibration input has been externally acti-
vated (model number -F), the sensor automatically 
calibrates itself. In this process, each individual trans-
mitter-receiver route is individually calibrated.

Example PR16:
16 transmitters, 16 receivers with crossed beam eval-
uation. 256 light beams are internally calibrated and 
evaluated separately. In addition, the switching limit of 
the individual transmitter-receiver routes is subject to 
continuous control during operation within a certain 
bandwidth. This means that at certain time intervals 
the sensor compares the value that has been saved 
with the level of reception that is actually being mea-
sured at that moment.

If these two values should differ over the course of 
time (because of slight smudges or minor misadjust-
ment), the emitter threshold of each individual light 
path is redetermined. This makes it possible to ensure 
that highly transparent objects will always be detect-
ed, even in harsh industrial conditions.

6. Optical data couplers 

Optical data couplers are used for the 
cable-free transmission of information 
from point A to point B. One of the two 
optical data couplers can be moved in 
an axial direction. For the transmission 

via the optical path, the FSK method (Frequency Shift 
Keying) is used. In other words, the bit information is 
coded in the carrier frequency.

The transmitted signal is shifted between two frequen-
cies f1 and f2 that correspond to either logic bits 0 or 
1. Narrow band filtering, used on the receiver side to 
convert the data back to logic, prevents extraneous 
signals from corrupting the transmitted data. The data 
transmission is unaffected by signal level variation.

Our program contains optical data couplers for parallel 
as well as serial data transfer.

• Parallel data transfer:
An optical data coupler can transfer 8 bits bidirec-
tionally. To do this, the signals in the device are con-
verted into a serial bit sequence. The data is then 
applied to the parallel outputs in the receiver. FSK 
modulation, which is noise-resistant, is used to 
transfer the binary signals. 

• Serial data transfer:
Our serial optical data coupler also uses the FSK 
method. The data that is available at the interface is 
transferred without the use of a protocol and is then 
exported again at the serial interface. 
Many devices with a serial interface are also avail-
able in a version with a visible red light. These devic-
es are always used when the structure must consist 
of parallel transfer routes and the possibil ity of 
cross-talk with the adjacent infrared route must be 
excluded.

7.  - our symbol for safety and 
reliability

The new generation of photoelectric sensors with the 
the features you need today - economical, easy to 
install, and reliable in harsh environments.

All photoelectric sensors in this catalog with this seal 
in this catalog have the following additional  features:

• highly visible LEDs

• Green LED for Power on

• Modern outputs such as push-pull or AS-Iinterface 
2.11

• Ambient l ight resistant

• Cross-talk immune

f1 f2

log „0“ log „1“
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Sensing ra nge

1 m 5 m 1 0 m 20  m 50  m 10 0 m

ML4 .1 series 5  m

ML5  series  7  m

ML7  series
ML7 1 series 4 .5 m

ML8  series 4 .5 m

ML2 9 series  8.5 m

MLV1 2 series 25  m

MLV4 0 series 5 m

RL28 serie s 400 m

RL31 serie s 4 5 m

RL39 serie s 3 0 m
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1)    Relay outp ut          4)   push-pull output sta ge
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Sensing range

1 m 5 m 10 m 20 m 50 m 1 00 m

Series KT10 1.5 m

Series GLV12 5 m

Series GLV18 25 m

Series 18 GM 60 10 m

Series VL18 85 m
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2)   in the e va luat ion  unit SU10 ... or SU11.. .
4)   push-pull o utput stag e

Light ty pe Supply Switching output Conne ction Additi onal functions from 
page 
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Sensing range

1 m 2 m 5 m 10 m 20 m 50 m

ML4 .1 series 1 m

ML5  series 2.5 m

ML7  series
ML7 1 series

2 .8 m

ML8  series 2 .8 m

ML9  series 5.7 m

ML1 7 series 9 m

MLV1 2 series 21  m

MLV4 0 series 4  m

MLV4 1 series 5  m

RL28 serie s 42 m
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1)   Re lay ou tput          4)   push-pull en d stage

Design Light type Supply Switching output Connecti on Additional functions from 
page
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Sensing ra nge

1 m 2 m 5 m 10 m 20 m 50 m

RL29 serie s 1 0 m

RL31 serie s 12 m

RL32 serie s 4  m

RL39 serie s 2 5 m

M1K series
6 m

GLV12 s eries 5 m

GLV18 s eries 8  m

18GM60 s eries 4  m

VL18  series 18  m
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1)   Re lay ou tput          
4)   push-pull e nd stage

Design Light type Supply Switching output Connec tion Additional functions from 
page

S
ta

n
da

rd

C
le

ar
 o

bj
ec

t d
et

e
ct

io
n

F
or

e
gr

o
un

d 
s

up
pr

e s
s i

on

In
fr

a
re

d

V
is

ib
le

 r
e

d 
lig

h
t

L
as

er

D
C

A
C

 /  
D

C

A
S

-In
te

rf
ac

e

T
ra

n
si

st
o

r

R
el

ay

A
S

-In
te

rf
ac

e

S
w

it
ch

in
g

 fr
eq

ue
nc

y

L
ig

ht
 O

n

D
ar

k 
O

n

L
ig

ht
 O

n
 / 

D
ar

k 
O

n

M
8 

co
nn

ec
to

r

M
12

 c
o

nn
ec

to
r

P
ig

ta
il 

w
ith

 M
12

 c
on

ne
ct

o
r

F
ix

ed
 c

ab
le

T
er

m
in

al
 c

om
p

ar
tm

en
t

T
es

t 
in

p
u

t

P
re

-f
a

ul
t 

in
d

ic
at

io
n

A
dj

u
st

ab
le

 s
en

si
tiv

ity

T
E

A
C

H
-I

N

T
im

er
 fu

nc
tio

ns

● ● ● ● ●
4)

500 ● ● ● 361

● ● ● ● ●
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500 ● ● ● ● ● ● 371
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Miniature and rectangular styles

e nerg . = diffuse m ode light sensor,  energetic
BGS =  diffuse mod e light  se nso r w ith backg roun d suppression
BGE =  diffuse mod e light  se nso r w ith backg roun d evaluation

Limi t range

500  mm 1 m 1 .5 m 2 m

ML4 .1 series 4 00 mm 

ML4 .2 series 100 mm (BGS)

ML5  series 4 00 mm 

ML6  series 150  mm (BGS)

ML7  series
 ML71 series

200 mm 
350 mm (BGS)

ML8  series
2 00 mm 
3 50 mm (BGS)

ML9  series 50 mm (BGS)

ML1 7 series 4 50 mm 

MLV1 2 series
2 50 mm (BGS)
1 00 mm (BGE)
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1)    Relay outp ut          4)   push-pull output sta ge

Principl e Light type Supply Switching output Connecti on Additional functions from 
page
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● ● ● ● ●
4)

1000 ● ● ● ● ● 390
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374
392
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376
393

● ● ● ● 1000 ● ● ● ● ● 394
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● ● ● ● ●
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1000 ● ● ● ● ● ● ● 395
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Miniature and rectangular styles (contd.)

 BGS =  diffuse mod e with ba ckground sup pression
 BGE =  diffuse mod e with ba ckground e va lua tion
 HGU =  co nverge nt mode

Cylindrical sensors start on the following page

Sensing ra nge

5 00 mm 1 m 1.5 m 2 m

MLV4 1 series
350
mm
(BGS)

RL23 serie s 3 m (BGS)

RL28 serie s
2 m
(BGS)

RL29 serie s 2 m 
12 00 mm (BGS)

RL31 serie s
120 0 mm 
300  mm (HGU)

RL39 serie s
2 m

M1K series
500 mm 
100 mm (BGS)

SBL series 9 00 mm (BGS)
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1)   Re lay ou tput
3)   add itional pne umatic magn etic valve
4)   push-pull o utput stag e

Principle Light ty pe Supply Switc hing output Connec tion Additional functions from 
page
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1000 ● ● ● ● ● ● 397

● ● ● ● ● ● ● ● ●
70/
101) ● ● ● ● ● ● ● ● 398

● ● ● ● ● ● ● ●
4)

● ● 250 ● ● ● ● ● ● ● ● 400

● ● ● ● ●
4)

125 ● ● ● ●
378
404

● ● ● ● ● ●
4)

●
500/
201) ● ● ● ● ●

379
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● ● ● ● 25 ● ● ● ● 380

● ● ● ● ● 1500 ● ● ● ● ●
381
406

● ● ● ●
3)

100 ● ● ● ● ● ● 407
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Cylindrical sensors

BGS =  diffuse mod e with ba ckground supp ressio n 
BGE =  diffuse mod e with ba ckground e valuat ion
HGU =  co nve rgen t mode

Sensing range

500 mm 1 m 1.5  m 2 m

KT10 serie s 8 0 mm 
8  mm (BGS)

GLV12 s eries
2 00 mm 

GLV18 s eries 45 0 mm 

18GM60 s eries 50 0 mm 

VT18  series
40 0 mm 
12 0 mm (BGS)

GLV30 s eries
2500 mm 
150 mm (BGS)
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2)   in amp lifier SU10... o r SU11...
4)   push-pull o utput stag e

Principle Light type Supply Switching output Connec tion Additional  functions from 
page
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● ● ● ● ● ●
4)

500 ● ● ● ● ● ●
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410

● ● ● ● ● 35 ● ● ● ● ●
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1
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4
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/4
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/9

5/
1

10

Effective detec tion range 0 ... 2500 m m ◆

Obstac le  s ize 9 mm ◆

Light type red, m odulated light ◆

Light sour ce LED ◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current < 25 m A (device) ◆

Test input Input em itter  deactivation at UE=10 ... 30 V ◆

Signal output Pus h-pull  output, shor t- circ ui t proof, protec ted agains t reverse po larity ◆

Swi tc hing ty pe Light/dark on se lectab le elec tr ica lly switchable ◆

Swi tc hing cur rent max. 200 mA ◆

Swi tc hing vol tage max. 30 V  DC ◆

Swi tc hing fr equency 500 Hz ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆

Connection M8 c onnector, 4-p in ◆

Materia l

Housing ABS ◆

Optica l fac e glass ◆

Pr otection degree IP 65 ◆

Mass 15 g (dev ice) ◆

Electrical connection

Option 40b/95/110
Receiver

Emitter

Test

L/D

+UB1

2

3 0 V

4 Q

1 +UB

2

3 0 V

4 n.c.

Thru-beam sensor M4.1/MV4.1/40b/95/110

• Miniature design
• Test input
• Powerful push-pull output
• sensitivity adjuster

Emitter Receiver

Name plate

Fixing screw
M2 x 5

Display-LEDs

Sensitivity adjuster

S
en

si
tiv

e

18

0.6

M8

0.
7

7.
2

13.9

8

25
.4

31
.4

14
.7

39
.5

4

2 1

3
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M
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M
V
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3

0/
1

15

M
5/

M
V

5/
3

2/
1

15

Effective detection r ange 0 ... 5000 mm ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

Light s ource LED, In fr ared 950 nm ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current ≤ 30 mA ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llector ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty , open col lector ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆

Switch ing current max. 200 m A ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆

Switch ing frequency 200 Hz ◆ ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆

Connection 2 m  cable, 3 x 0,14 mm², PUR ◆ ◆

Material  

Housing Poly car bonate ◆ ◆

Optical  face PM MA ◆ ◆

Protection degr ee IP67 accord ing to E N 60529 ◆ ◆

Mass 10 g (devic e) ◆ ◆

Electrical connection

Option 30
Receiver

Emitter

+UBBN

BK

BU 0 V

BN +UB

BU 0 V

Q

Option 32
Receiver

Emitter

+UBBN

BK

BU 0 V

BN +UB

BU 0 V

Q

Thru-beam sensor M5/MV5/../115

• Miniature design
• Infrared light design
• Light/dark ON, switchable
• Pre-fault indication

Optical axis

LED red

LED yellow

ReceiverEmitter

LED green
Light/dark adjusterSensitivity adjuster

M
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M
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D
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M
7

/M
V

7
/5

9
/7

6
a/

1
02

/1
1

5

M
7/

M
V

7/
5

9/
7

6
a/

1
02

/1
1

5/
1

26
b

M
7/

M
V

7/
5

9
/7

6
a/

1
02

/1
1

5b
/1

26
b

M
7/

M
V

7/
5

9/
7

6
a/

1
02

/1
2

6b
/1

43

M
7

/M
V

7
/5

9
/7

6
a/

1
02

/1
4

3

M
7

/M
V

7
/5

9
/7

6
a/

1
03

/1
1

5

M
7

/M
V

7
/5

9
/7

6
a/

1
03

/1
4

3

M
7/

M
V

7/
5

9/
7

6a
/8

2
b

/1
0

3
/1

1
5

M
7/

M
V

7/
5

9/
7

6a
/8

2
b

/1
0

3
/1

1
5b

M
7/

M
V

7/
5

9/
7

6a
/8

2
b

/1
0

3
/1

4
3

Effective detec tion range 0 ... 3 .5  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Obstac le  s ize m in. 7  mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current E mi tter: ≤ 17 m A , Receiver: ≤ 15 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 250 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664- 1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input emi tter deactiv ation at +UB ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 NPN output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆ ◆ ◆ ◆ ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 npn, inactiv e after fai lure to  achieve the s tab il ity contro l m in ima for approx. 5 s 
Im mediate ly inactiv e if 4  beam  in terruptions occur wi thin the flashing period.

◆ ◆ ◆

1 pnp, inactiv e when lev el  fa lls be low function reserve after approx. 5 s.
Im mediate ly inactiv e if the beam is  interrupted 4 times during the flas htim e.

◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆ ◆ ◆

0.2 m  fixed cable with  M12 connector, 4-pin ◆ ◆

Materia l  

Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67, IP 69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 100 g (emi tter and receiv er) ◆ ◆ ◆ ◆

approx. 20 g (emi tter and rec eiver) ◆ ◆ ◆ ◆

approx. 60 g (emi tter and rec eiver) ◆ ◆

Electrical connection

Option .../102/143
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../103/143
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../82b/103/115b
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../102/115b/126b
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../102/115/126b
Receiver

Emitter

Test

Alarm

+UBBN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../102/126b/143
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../82b/103/115
Receiver

Emitter

Test

Alarm

+UBBN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../82b/103/143
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../103/115
Receiver

Emitter

Test

+UB

n.c.

BN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../102/115
Receiver

Emitter

Test

+UB

n.c.

BN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Thru-beam sensor M7/MV7/59/76a/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• Clearly visible function indicators

1 Operating display green

2 Signal display (receiver) yellow

3 TEACH-IN button (receiver)

Optical center
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M
7

1/
M

V
71

/5
9

/7
6

a
/1

0
2/

1
15

M
71

/M
V

7
1

/5
9

/7
6

a/
1

02
/1

1
5/

1
26

b

M
71

/M
V

7
1

/5
9

/7
6

a/
1

02
/1

1
5b

/1
26

b

M
71

/M
V

7
1

/5
9

/7
6

a/
1

02
/1

2
6b

/1
43

M
7

1/
M

V
71

/5
9

/7
6

a
/1

0
2/

1
43

M
7

1/
M

V
71

/5
9

/7
6

a
/1

0
3/

1
15

M
7

1/
M

V
71

/5
9

/7
6

a
/1

0
3/

1
43

M
7

1
/M

V
7

1/
5

9/
7

6a
/8

2
b

/1
0

3
/1

1
5

M
7

1
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V
7
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5
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7

6a
/8

2
b

/1
0

3
/1

1
5b

M
7

1
/M

V
7

1/
5

9/
7
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/8

2
b

/1
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4
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Effective detection r ange 0 ... 3.5  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Obs tacle size min. 7  m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current Em itter: ≤ 17 mA, Rec eiver: ≤ 15 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II , ra ted vol tage ≤ 250 V AC wi th  degree of pol lu tion 1-2 accord ing to IEC 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input emitter deac tivation at +UB ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Output of the pre-faul t indication 1 npn, inac tive after  fa ilure to achieve the stabi li ty  c ontrol  minima for approx . 5  s 
Imm ediately inac tive i f 4 beam in ter ruptions  occ ur with in  the flash ing period.

◆ ◆ ◆

1 pnp, inac tive when leve l fal ls  be low function res erv e after approx . 5  s.
Imm ediately inac tive i f the beam  is in terr upted 4 tim es  during the flashtime.

◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆ ◆ ◆

0.2 m fixed c able wi th M 12 connector, 4-p in ◆ ◆

Material  

Housing PC (Makro lon, g lass-fibre-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67, IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 100 g ( em itter and receiver) ◆ ◆ ◆ ◆

approx. 20 g (emitter and receiv er) ◆ ◆ ◆ ◆

approx. 60 g (emitter and receiv er) ◆ ◆

Electrical connection

Option .../102/143
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../103/143
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../82b/103/115b
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../102/115b/126b
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../102/115/126b
Receiver

Emitter

Test

Alarm

+UBBN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../102/126b/143
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../82b/103/115
Receiver

Emitter

Test

Alarm

+UBBN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../82b/103/143
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Option .../103/115
Receiver

Emitter

Test

+UB

n.c.

BN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Option .../102/115
Receiver

Emitter

Test

+UB

n.c.

BN

WH

BU 0 V

BK Q

+UBBN

BU 0 V

WH

Thru-beam sensor M71/MV71/59/76a/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• Clearly visible function indicators

1 Operating display green

2 Signal display yellow

3 TEACH-IN button

Optical center
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Effective detec tion range 0 ... 3 .5 m ◆

Obstac le s ize min. 7 mm ◆

Light type red, m odulated light ◆

Light sour ce LED, red ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆

No- load supply current Emi tter: ≤ 17 m A 
Receiver: ≤ 15 m A

◆

Pr otection clas s II , rated vo ltage ≤ 250 V A C with  degree of po llution 1-2 ac cor ding to  IEC 60664- 1 ◆

Test input em itter deactiv ation at +UB ◆

Signal output 1 NPN output, shor t- circ ui t proof, protected fr om  r everse po lari ty , open col lector ◆

Swi tc hing ty pe dark ON ◆

Swi tc hing cur rent max. 100 mA ◆

Swi tc hing vol tage max. 30 V  DC ◆

Swi tc hing fr equency 1000 Hz ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆

Connection plastic connec tor M8 , 4-p in ◆

Materia l  
Housing PC (M ak rolon, glas s-fibre-re in forced) ◆

Optica l fac e PMM A ◆

Pr otection degree IP 67 ◆

Mass approx. 20 g ( em itter and receiver) ◆

Electrical connection

Option .../102/143
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

2

Thru-beam sensor M8/MV8/76a/102/143

• Miniature design
• No TEACH-IN required
• Not sensitive to ambient light
• Waterproof, protection class IP67

Signal display yellow

Signal display 
yellow

Optical centerOptical center

Emitter Receiver
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1
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Effective detection r ange 0 ... 2 .5 m ◆

0 ... 6  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrar ed, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRE D , 880 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

IRE D , 950 nm ◆

Optical  face latera l ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 32 V DC ◆

11 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current Em itter: ≤ 20 mA, Receiver : ≤ 10 mA ◆

Em itter: ≤ 25 mA, Receiver : ≤ 10 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input em itter  deactivation at +UB ≤ 5  V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it proof, protected from  rev ers e polari ty, open co llector ◆ ◆ ◆ ◆ ◆

1 P NP  output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆ ◆ ◆ ◆

light O N ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 0.1  A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

max. 0.2 A ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

max. 32 V DC ◆

Switch ing frequency 10 Hz ◆

100 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

-25 ... 60 °C (248 ... 333 K) ◆

Connection Fixed c able 100 m m ◆

fixed c able 6 m ◆ ◆ ◆ ◆ ◆ ◆

Plastic connec tor d iameter 6 .5 mm ; 4-p in ◆ ◆ ◆ ◆

Material  
Housing PM MA , blac k ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face Plastic pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass per device 120 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 25/102/115
Receiver

Emitter

+UBBN

BK Q

BU oV

BN +UB

BU 0V

Option 59/102/115
Receiver

Emitter

+UBBN

BK Q

BU 0 V

BN +UB

BU 0 V

Option 59/102/143
Receiver

Emitter

+UB1

2 n.c.

3 0 V

4 Q

1 +UB

2 n.c.

3 0 V

4 n.c.

Option 32/59/115
Receiver

Emitter

+UBBN

BK Q

BU 0 V

BN +UB

BU 0 V

Option 59/103/115
Receiver

Emitter

+UBBN

WH Q

BU 0 V

BN +UB

BU 0 V

Option 25/102/143
Receiver

Emitter

+UB1

2 n.c.

3 0V

4 Q

1 +UB

2 n.c.

3 0V

4 n.c.

Option 25/103/143
Receiver

Emitter

+UB1

2 Q

3 0 V

4 n.c.

1 +UB

2 n.c.

3 0 V

4 n.c.

Option 25/103/115
Receiver

Emitter

+UBBN

WH Q

BU 0 V

BN +UB

BU 0 V

Option 59/103/143
Receiver

Emitter

+UB1

2 Q

3 0 V

4 n.c.

1 +UB

2 n.c.

3 0 V

4 n.c.

Thru-beam sensor ML29...

• Miniature design

Receiver

Function indication,
LED red Transmitter

85.2

11
.6

4.
1

4.8 13.1

11
.3

9.
2

ø7.5

6

4

6.
5

7

4
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3
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M
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/M
V

1
2

-F
1-

IR
/7

6
b

/8
2

b
/1

2
4/

1
28

M
1

2/
M

V
12

-F
1

/4
7

/7
6

b
/9

2

M
1

2/
M

V
12

-F
1

/7
6

b
/8

2
b

/1
1

5/
1

28

M
1

2/
M

V
12

-F
1

/7
6

b
/8

2
b

/1
2

4/
1

28

M
12

/M
V

1
2

-F
1/

7
6b

/8
2b

/9
5/

1
28

Effective detec tion range 0 ... 16 m ◆ ◆ ◆ ◆ ◆

Obstac le  s ize m in. 12 mm ◆ ◆ ◆ ◆ ◆

Light type infrared, modulated l ight ◆

r ed, m odulated l ight ◆ ◆ ◆ ◆

Light sour ce 2 LE Ds , 660 nm ◆ ◆ ◆ ◆

2 LE Ds , 880 nm ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆

No- load supply current E mi tter: ≤ 35 m A, Receiver: ≤ 45 m A ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664- 1 ◆ ◆ ◆ ◆ ◆

Test input emi tter deactiv ation at 0 V ◆ ◆ ◆ ◆ ◆

Func tion input E xt. Teach- In  input (ET) ◆ ◆ ◆

Signal output 1 push-pul l output, short-ci rcu it proof, protected against rever se polarity ◆ ◆ ◆ ◆

2 pnp outputs , antiva lent, short-c ircu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing ty pe l ight/dar k ON, switchable ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 0 .2 A ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp, inactiv e when lev el  fa lls be low function reserve after approx. 5 s.
Im mediate ly inactiv e if the beam is  interrupted 4 times during the flas htim e.

◆ ◆ ◆ ◆

Am bient temperature - 40 ... 60 °C (233 ... 333 K) ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 m m ◆

M etal connector  M 12 x 1, 4-pin, 90° convertib le ◆

M etal connector  M 12, 5-p in , 90° convertib le ◆ ◆

M etal connector  M 8, 4-pin, may be rotated 90° ◆

Materia l  
Housing Fr am e: die- cas t z inc, n ic ke l-p la ted, Latera ls: p lastic P C, glass-fiber reinforced ◆ ◆ ◆ ◆ ◆

Optica l fac e P lastic  pane ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆

Mass 120 g ( em itter and receiver) ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /82b/115/128
Receiver

Emitter ...76b 

Alarm

ET
Teach

Test

Emitter 2-
switch-off

+UBBN

WH

BU 0 V

BK Q

GY

+UBBN

WH

BU 0 V

BK IN 1

IN 2

Option /82b/95/128
Receiver

Emitter ...76b 

Alarm

Test

Emitter 2-
switch-off

+UB1

2

3 0 V

4 Q

+UB1

2

3 0 V

4 IN 1

IN 2

Option /82b/124/128
Receiver

Emitter ...76b 

Alarm

ET
Teach

Test

Emitter 2-
switch-off

+UB1

2

3 0 V

4 Q

5

+UB1

2

3 0 V

4 IN 1

IN 2

Option /47/92
Receiver

Emitter ...76b 

Test

Emitter 2-
switch-off

+UB1

2

3 0 V

4 Q

+UB1

2

3 0 V

4 IN 1

IN 2

Q

Thru-beam sensor M12/MV12-F1-../76b/...

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Flashing power on LED in case of short-circuit
• TEACH-IN switch for setting the contrast detection 

levels
• Automatic adjustment in case of soil ing in contrast 

detection mode

M12/MV12-F1

M12x1 M8x1

2

2

1
3 4

5

III II

IT

N

L
D

6

2

4
3

1
5

3

12

4

Connector 90˚ adjustable position 
Connection options:

1 Operating display green

2 Switch state yellow

3 Bright/dark switch

4    Teach-In switch

5 Optical axis

6 Alignment aid/emitter 2

M4 / 4 deep

Fixed cable

Unit Connector M12 Unit Connector M8

15

10

M12x1

41.5

5.
365

5.5

19.5

7

24

ø4.5

11.5

12

49

21
.3 31

.8

2

M8x1

7.5
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M
40

/M
V

4
0

-1
3

6
5/

4
7/

1
15

M
40

/M
V

4
0

-1
3

65
/4

7
/9

2

M
40

/M
V

4
0

-1
3

6
5/

4
8/

1
15

M
40

/M
V

4
0

-1
3

65
/4

8
/9

2

M
40

/M
V

4
0

-1
3

6
5/

4
9/

1
15

Effective detection r ange 0 ... 5 m ◆ ◆ ◆ ◆ ◆

Obs tacle size 18 mm ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆

Light s ource IRE D ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆

No-load supply current < 35 mA (emi tter) ; < 25 m A (receiver) ◆ ◆ ◆ ◆ ◆

Signal  output 1 pnp and 1 npn short-ci rcu it proof, protected against rever se po larity ◆

2 npn antiv alent, s hort-ci rcu it proof, protected against rev ers e polari ty ◆ ◆

2 pnp, antiva lent, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆

Switch ing type dark  ON ◆

light/dark switch ing ◆ ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage 30 V DC ◆ ◆ ◆ ◆ ◆

Switch ing frequency 100 Hz ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆

M12 c onnector, 4-p in ◆ ◆

Material  

Housing alumin ium ◆ ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆

Mass 100 g (dev ice) ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /48/115
Receiver

Emitter

+UBGN

BN

GY 0 V

WH Q

GN +UB

GY 0 V

Q

Option /48/92
Receiver

Emitter

+UB1

2

3 0 V

4 Q

1 +UB

3 0 V

Q

Option /47/115
Receiver

Emitter

+UBGN

BN

GY 0 V

WH Q

GN +UB

GY 0 V

Q

Option /49/115
Receiver

Emitter

+UBGN

BN

GY 0 V

WH Q1

GN +UB

GY 0 V

Q2

Option /47/92
Receiver

Emitter

+UB1

2

3 0 V

4 Q

1 +UB

3 0 V

Q

Thru-beam sensor M40/MV40-1365/...

• Sturdy aluminium housing
• Scratch-resistant and solvent resistant optical co-

vering made of glass
• Pre-fault indication

3 2

4 1 32

41

Emitter Receiver

Light exit display LED

Name plate

Optically ineffective surface

Light exit display LED

13
.6

31

M12 x 1

10
.5

34
.1

3.
7

48
.6

ø 4.2 (3 x)

22.6

5.
8

56
.5
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L
D

28
/L

V
2

8-
F

1
/4

7
/7

6
a

/8
2

b
/1

0
5

L
D

28
/L

V
2

8-
F

1
/4

7
/7

6
a

/8
2

b
/1

1
5

L
D

2
8/

L
V

2
8-

F
1/

7
6a

/8
2

b
/1

1
0/

1
15

L
D

28
/L

V
2

8-
Z-

F
1/

7
6a

/8
2

b
/1

1
0/

1
16

Effective detec tion range 0 ... 30 m ◆ ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆ ◆

Light sour ce LE D, 660 nm ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current Emi tter: ≤ 50 m A, Receiv er: ≤ 35 mA ◆ ◆ ◆ ◆

Pr otection clas s II , rated vo ltage ≤ 250 V A C with  degree of po llution 1-2 ac cor ding to  IEC 60664-1 ◆ ◆ ◆ ◆

Test input em itter deactivation at +UB (Imax.  < 3  mA at 30 V  DC) ◆ ◆ ◆ ◆

Signal output 1 push-pul l output, short-c ircu it proof, protected against reverse po larity ◆ ◆

2 pnp, antiva lent, short-c ircu it proof, protected against reverse po larity , open co llec tors ◆ ◆

Swi tc hing ty pe light/dar k ON, switchable ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆

max. 200 mA ◆ ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆

Tim er func tion GAN, GA B, IA B, GAN-IAB, GAN-GAB , progr am mable, ad justm ent interva l 0 .02 s  ... 1 s ◆

Output o f the pre-fau lt ind ication 1 pnp tr ansis tor, short-c irc ui t proof, protec ted from reverse po larity , open c ol lector, Umax = 30 V  DC ◆ ◆ ◆ ◆

Am bient temperature -40 ... 60 °C (233 ... 333 K) ◆ ◆ ◆ ◆

Connection 2.5 m  fixed cable, 5-core, E uronorm ◆ ◆

term inal  c om partment with  8  spring- loaded term inals for  wi re cross  s ection 0.5 ... 1.5  mm2 ,
Insu lation stripp ing 7.5 ... 8 .5 m m , Cable sc rewed connection M 16x1.5

◆

plastic connec tor M12 x  1, 5-p in ◆

Materia l  
Housing Plastic  A BS ◆ ◆ ◆ ◆

Optica l fac e Plastic  pane ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Mass 140 g (em itter  and receiver) ◆ ◆ ◆

200 g (em itter  and receiver) ◆

Electrical connection

Option47/76a/82b/105
Receiver

Alarm

Emitter

Test

1

2

3 0 V

Q24

5

Q1

+UB

1

2

3 0 V

Q24

5

Q1

+UB

Option 47/76a/82b/115
Receiver

Alarm

Emitter

Test

BN

WH

BU 0 V

Q1BK

GY

Q2

+UB

BN

WH

BU 0 V

Q1BK

GY

Q2

+UB

Option /76a/82b/110/116
Receiver

Emitter

Alarm

n.c.

Test

Q1GY

GY

GY

Q2

n.c.

0 V

GY

BU

BU

OG
+UB

OG

n.c.GY

GY

GY

n.c.

0 V

GY

BU

BU

OG
+UB

OG

Option /76a/82b/110/115
Receiver

Alarm

Emitter

Test

BN

WH

BU 0 V

Q1BK

GY

Q2

+UB

BN

WH

BU 0 V

Q1BK

GY

Q2

+UB

Thru-beam sensor LD28/LV28-.-F1/76a/82b/...

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Very clearly visible LED as alignment aid in receiver 
optics

• Emitter deactivation
• Various transmitter frequencies

Dovetail mount

Emitter Receiver

LED-indicator red
alignment aid

LED indicator: 
operation

LED indicator: 
switching state

LED indicator: 
switching state

Sensitivity adjuster

Light/dark switch

9.6

51.8

ø6.5

25.8

18.8

54.3

5

10

25
2

16
24

6
62

11

88

ø5

SW 8
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L
D

28
/L

V2
8-

L
A

S-
F

1/
47

/7
6a

/8
2b

/1
05

L
D

2
8/

L
V

2
8-

L
A

S
-F

1-
B

3
B

/7
3c

L
D

28
/L

V2
8

-L
A

S-
F

1-
Z

/4
7/

76
a/

11
6

Effective detection r ange 0 ... 300 m ◆ ◆ ◆

Light ty pe red, modulated light, < 1  m W ◆ ◆ ◆

Light s ource laser diode ◆ ◆ ◆

Laser class 2 ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

26.5 ... 31.6 V via AS -Interfac e network  , m in. 18.5 V ◆

No-load supply current Em itter: ≤ 55 mA, Rec eiver : ≤ 35 mA ◆ ◆

Em itter: ≤ 55 mA, Rec eiver : ≤ 45 mA ◆

Protection class II , ra ted v ol tage ≤ 250 V AC wi th  degree of pol lu tion 1- 2 accord ing to IEC 60664-1 ◆ ◆ ◆

Test input em itter deac tivation ◆ ◆ ◆

Signal  output AS -Interface ◆

2 pnp, antiva lent, short-cir cui t proof, pr otected agains t reverse po lari ty  , open c ol lectors ◆ ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆

Timer function GAN, GAB, IAB, GAN-IAB , GA N-GA B, program mable, adjus tm ent in terva l  0 .02 s ... 1  s ◆

Impulsed off-de lay IA B, 50 ms, switchable via AS -Interfac e ◆

Output of the pre-faul t indication data b it D1: 0: stabi li ty  c ontro l is fa ll ing for  for approx . 10 s, 1 : sufficient stab il ity contro l ◆

1 pnp transistor , short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆ ◆

Ambient temperatur e -10 ... 50 °C ( 263 ... 323 K) ◆ ◆ ◆

Connection term inal compartm ent wi th  8 spring-loaded terminals  for wi re  c ros s section 0.5 ... 1 .5  mm 2 ◆

Plas tic connec tor M12 x  1, 4- pin ◆

plastic connector  M 12 x 1, 5-pin ◆

Material  

Housing Plas tic ABS ◆ ◆ ◆

Optical  face Plas tic pane ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆

Mass 140 g (emi tter and receiv er) ◆ ◆

200 g (emi tter and receiv er) ◆

Electrical connection

Option47/76a/82b/105
Receiver

Alarm

Emitter

Test

1

2

3 0 V

Q24

5

Q1

+UB

1

2

3 0 V

Q24

5

Q1

+UB

Option AS-Interface

+1

3 -

Option /47/76a/82b/116
Receiver

Emitter

Alarm

Test

QGY

GY

GY

n.c.

0 V

GY

BU

BU

OG
+UB

OG

n.c.GY

GY

GY

n.c.

n.c.

0 V

GY

BU

BU

OG
+UB

OG

Q

Thru-beam sensor LD28/LV28-LAS-F1/...

• Ultra bright LEDs for power on, stability control and 
switching state

• Visible red l ight, pulsed LASER light
• Very clearly visible LED as alignment aid in receiver 

optics
• Not sensitive to ambient light, even with switched 

energy saving lamps

62
Spec 2.1

Laser Class II

Laserstrahlung
nicht in den S

tr ahl blicken
Leser K

lasse 2

Dovetail mount

LED indicator: 
operation/error

LED indicator: 
switching state

LED indicator: 
switching state

Emitter Receiver

Sensitivity adjuster

LED-indicator red
alignment aid

Additional label only
at version -LAS (2x) 9.6

51.8

25.854.3

14.8

4
10

M12x1

5

10

88

25
2

16
24

6
62

11

SW8

ø5

1

4

3

2

"Z"

"Z"
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L
A

2
8/

L
K

28
-L

A
S

-F
1

-Z
/3

1
/1

1
6

L
A

28
/L

K
2

8
-Z

-F
1/

3
1

/1
1

6

L
A

28
/L

K
2

8
-Z

-F
2/

3
1

/1
1

6

Effective detec tion range 0 ... 300 m ◆

0 ... 65 m ◆ ◆

Light type r ed, m odulated l ight ◆ ◆

r ed, m odulated l ight, < 1 mW ◆

Light sour ce las er d iode ◆

LED, 660 nm ◆ ◆

Las er clas s 2 ◆

Oper ating v ol tage 12 ... 240 V  A C/DC ◆ ◆ ◆

Power c onsumption ≤ 3 .5  VA ◆ ◆ ◆

Pr otection clas s II,  r ated vo ltage ≤ 250 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 Output ci rcu it basis insu-
lation of input cir cui t acc ord ing to  EN50178, ra ted insu lation vo ltage 230 V  A C
Caution!
The protection class 2 is only va lid when the ter minal compar tm ent is clos ed.

◆ ◆ ◆

Signal output Relay, 1 a lter nator ◆ ◆ ◆

Swi tc hing ty pe l ight/dark  O N, switchable ◆ ◆ ◆

Swi tc hing cur rent m ax . 2  A ◆ ◆ ◆

Swi tc hing vol tage m ax . 250 V AC/DC ◆ ◆ ◆

Swi tc hing fr equency 25 Hz ◆ ◆ ◆

Tim er func tion GA N, GAB , IAB , GA N- GAB, programmable
adjustment range 0.1 ...10 s

◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K ) ◆

- 40 ... 60 °C (233 ... 333 K ) ◆ ◆

Connection terminal compartment with 8 spr ing-loaded term inals for wire  cross section 0.5 ... 1.5  m m2 ◆ ◆ ◆

Materia l  
Housing P lastic A BS ◆ ◆ ◆

Optica l fac e P lastic pane ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Mass 200 g ( em itter and receiver) ◆ ◆ ◆

Electrical connection

Option /31/116
Receiver

Emitter

NOBK

WH

GY

NC

C

0 V/~

GY

BU

BU

BN
+UB/~

BN

n.c.BK

WH

GY

n.c.

0 V/~

GY

BU

BU

BN
+UB/~

BN

n.c.

n.c.

C

Thru-beam sensor LA28/LK28-LA...-Z/31/116

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Very clearly visible LED as alignment aid in receiver 
optics

• Various transmitter frequencies
• Programmable time function GAN, GAB, IAB as well 

as GAN-IAB and GAN-GAB as double function

Laser Class II

5
4
3
2
1

8
7
6

5
4
3
2
1

8
7
6

BK
WH
GY
GY
BU
BU
BR
BR

BK
WH
GY
GY
BU
BU
BR
BR

Dovetail mount

Emitter Receiver

LED-Anzeige red
alignment aid

LED indicator: 
operation

LED indicator: 
switching state

LED indicator: 
switching state

Sensitivity adjuster

Light/dark switch

DIP-switch
Indicator of 
detection range
for GAB and IAB

Indicator of 
detection range
for GAN

Relay NC
Relay NO

Relay center contact
12 ... 240 V AC/DC
12 ... 240 V AC/DC

12 ... 240 V 
AC/DC
12 ... 240 V 
AC/DC

Terminal compartment

Emitter Receiver

9.6

25.5

65.5

5

63

25
16

24

6
62

11

SW8

26

ø5

88
2
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L
D

3
1/

L
V

31
/2

5
/7

3
c/

7
6a

/1
3

6

L
D

31
/L

V
3

1/
7

3c
/7

6
a

/1
3

6

L
D

31
/L

V
3

1/
7

6a
/1

1
5

/1
3

6

Effective detection r ange 0 ... 30 m ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆

Light s ource LE D, 630 nm ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆

No-load supply current Em itter: ≤ 18 mA 
Receiv er: ≤ 18 mA

◆ ◆ ◆

Protection class II , ra ted vo l tage ≤ 250 V A C with degree of pol lu tion 1-2 accord ing to IEC 60664-1 Out-
put c ircu i t basis insulation of input ci rcu it accord ing to EN50178, ra ted insulation v ol tage 
240 V AC

◆ ◆ ◆

Test input em itter deac tivation at +UB ◆ ◆ ◆

Signal  output 2 P ush-pul l outputs, shor t- circ ui t proof, rev ers e polar ity pr otection ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆

light ON ◆

Switch ing current max. 100 m A ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆

Switch ing frequency ≤ 250 Hz ◆ ◆ ◆

Ambient temperatur e -30 ... 55 °C ( 243 ... 328 K) ◆ ◆ ◆

Connection connector M 12 x 1, 4- pin ◆ ◆

Em itter: fix ed cable 2 m  , 3-core 
Receiv er: fix ed cable 2 m  , 4-core

◆

Material  

Housing plastic ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆

Mass Em itter: 24 g 
Receiv er: 24 g

◆ ◆

Em itter: 98 g 
Receiv er: 132 g

◆

Electrical connection

Option 
/59/73c/76a/136

Receiver

Emitter

Test

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

QQ

2

Option 
/59/73c/76a/136

Receiver

Emitter

Test

+UBBN

WH

BU 0 V

BK Q

+UBBN

n.c.

BU 0 V

QQ

BK

Option 
/25/73c/76a/136

Receiver

Emitter

Test

+UB1

2

3 0 V

4 Q

+UB1

4 n.c.

3 0 V

QQ

2

Thru-beam sensor LD31/LV31/.../76a/136

• Very clearly visible LED
• Powerful push-pull  output
• Compact and stable housing
• Protection class II

LED yellow LED green

Color coding for 
operating principle
(see table)

Operating principle color

Retroreflective with polarisation filter green

Retroreflective  blue

Diffusive Type white

Through beam grey

Retro-reflective sensor with background suppression red
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3

2

5

8
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L
A

31
/L

K
3

1
/3

1
/1

1
5

L
A

3
1/

L
K

31
/2

5
/3

1
/1

15

Effective detec tion range 0 ... 30 m ◆ ◆

Light type r ed, m odulated l ight ◆ ◆

Light sour ce LED, 630 nm ◆ ◆

Oper ating v ol tage 24 ... 240 V  A C 
12 ... 240 V  DC

◆ ◆

No- load supply current E mi tter: ≤ 40 m A 
Receiver: ≤ 3  mA

◆ ◆

Power c onsumption E mitter: ≤ 2  VA 
Receiver: ≤ 1  VA

◆ ◆

Pr otection clas s II , ra ted vo ltage ≤ 250 V AC wi th  degree of po llution 1-2 ac cor ding to  IE C 60664-1 Out-
put ci rcu it basis  insu lation of input c ircu i t ac cording to  E N50178, ra ted insu lation vo ltage 
240 V AC

◆ ◆

Signal output Relay, 1 a lter nator ◆ ◆

Swi tc hing ty pe dark ON ◆

l ight ON ◆

Swi tc hing cur rent m ax . 2  A ◆ ◆

Swi tc hing vol tage m ax . 250 V AC/DC ◆ ◆

Swi tc hing fr equency ≤ 20 Hz ◆ ◆

Am bient temperature - 25 ... 55 °C (248 ... 328 K ) ◆ ◆

Connection E mitter: fixed cable 2 m , 2-c ore 
Receiver: fixed cable 2 m , 5-c ore

◆ ◆

Materia l  

Housing plastic ◆ ◆

Optica l fac e P MM A ◆ ◆

Pr otection degree IP 67 ◆ ◆

Mass E mitter: 116 g 
Receiver: 131 g

◆ ◆

Electrical connection

Option /31/115
Receiver

Emitter

NO

BN

BU

GY NC

C

0 V/~

BK

WH

+UB/~

BN

BU 0 V/~

+UB/~

Thru-beam sensor LA31/LK31/../31/115

• Operating voltage AC / DC
• Very clearly visible LED
• Protection class II
• Relay output

LED yellow LED green

Color coding for 
operating principle
(see table)

Operating principle color

Retroreflective with polarisation filter green

Retroreflective  blue

Diffusive Type white

Through beam grey

Retro-reflective sensor with background suppression red
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L
A

39
/L

K
3

9
-Z

/3
1

/4
0

a/
1

16

L
A

39
/L

K
39

/3
1

/4
0

a/
1

16

Effective detection r ange 0 ... 20 m ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

Light s ource LED ◆ ◆

Operating vo ltage 12 ... 240 V DC / 24 ... 240 V AC ( 50 ... 60 Hz) ◆ ◆

No-load supply current ≤ 55 mA (dev ice) ◆ ◆

Power consumption ≤ 3 VA ◆ ◆

Signal  output 1 re lay output ◆ ◆

Switch ing type light/dark switch ing ◆ ◆

Switch ing current ≤ 3 A ◆ ◆

Switch ing vo ltage ≤ 240 V  A C ◆ ◆

Switch ing frequency ≤ 300 Hz ◆ ◆

Timer function On-/off-delay or pu ls e extension on choice ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆

Connection term inal compartm ent P G9, ≤ 2.5 m m2 ◆ ◆

Material  
Housing PB T ◆ ◆

Optical  face PM MA ◆ ◆

Protection degr ee IP67 ◆ ◆

Mass emitter: 90 g
receiver: 100 g

◆ ◆

Electrical connection

Option 31/40a/116
Receiver

Emitter

~/0 V1

2

3 NO

4 C

~/+UB

~/0 V1

2 ~/+UB

Thru-beam sensor LA39/LK39-./31/40a/116

• Light/dark ON, switchable
• Supplied with mounting accessory
• Protection degree IP67
• Timer function

LED yellow

LED red

O
pt

ic
al

 a
xi

s 
re

ce
iv

er

O
pt

ic
al

 a
xi

s 
em

itt
er

Terminal compartment

Sensivity adjuster

Light/dark on, switchable

only for version -Z:
Timer mode switch

only for version -Z:
Time adjuster

LED yellow

LED red

Back view (with
cover removed)

45

25

19

6

64

15

17

28
.4

40
.5

ø 5.4 ø 5.4

75

81.8

3

4

1

2

PG9

D L

1   2   3   4
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K
S

/K
S

E
10

S
U

1
0/

4
0a

/4
9

/1
1

6

S
U

1
1

/3
2

/4
0

a/
8

2b
/1

15

S
U

1
1/

3
2/

4
0a

/8
2

b
/9

2

S
U

1
1/

4
0a

/4
9

/1
1

5

S
U

11
/4

0
a

/4
9

/9
2

Effective detec tion range 0 ... 500 mm ◆

Obstac le  s ize 6 mm ◆

Light type infrared, modulated l ight ◆

Light sour ce IRED ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆

No- load supply current 40 m A ◆ ◆ ◆ ◆ ◆

Signal output 1 npn, 1  pnp s ync hronised-switch ing, shor t- circ ui t proof, protec ted agains t reverse po larity ◆ ◆ ◆

1 pnp, s hort-ci rcu it proof, open co llector ◆ ◆

Swi tc hing ty pe l ight/dar k swi tch ing ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent 200 mA ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage 30 V  DC ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 70 Hz ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp, inactiv e when fa ll ing short o f the s tab ili ty contro l ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆

fixed cable 2500 m m ◆ ◆

M 12 connector, 4-pin ◆ ◆

s crew terminals ◆

Materia l  
Housing alum in ium ◆ ◆ ◆ ◆

P VC ◆

V 2A ◆

Optica l fac e glass ◆

Pr otection degree IP 40 ◆

IP 65 ◆ ◆ ◆ ◆ ◆

Mass 20 g (device) ◆

50 g ◆

60 g ◆ ◆ ◆ ◆

Electrical connection

To signal converter 
SU10... or SU11...

To signal converter 
SU10... or SU11...

Option:

Option:

Stability
control

Option:

Stability
control

Signal converter SU10 ...

Signal converter SU11 ...

Emitter Receiver

Cable connection (option 115) Connector (option 92)

BN

WH

BK

YE

WH

BN

BK

BU

/49

2

1

3

4

BU

BK

WH

BN/YE

/49

/32/82

2

1

4

3

/49 /32/82

+UB

Q1

0 V

Q2

0 V

+UB

Q2

Q1

Q

+UB

0 V

+UB

Q1

0 V

Q2

Q

+UB

0 V

Thru-beam sensor KS/KSE10

• Miniature design in M4 housing
• Housing material high-grade steel
• Fastening nuts designed so that they cannot be 

over-tightened
• Signal converters SU10... or SU11... are suitable to 

operate

Emitter Receiver

M
4 

x 
0.

5

25

3.2 SW 7
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Amplifier SU10... and SU11 for sensors KS/KSE10... and KT10...

Amplifier for mounting on a standard top 
hat rail.

Amplifier
SU10/40a/49/116

Amplifier
SU11.../92

Amplifier
SU11.../115

2

1 3

4

Light/dark switch

Display LED

Sensitivity adjuster

Sensitive

For M4

Changeover 
switch

Name plate

From KT10-H
KT10

KS/KSE10

35

94
.4

5

58

45
22

.5

90

18

BU WH BN/YE BK

1

4

3

2

Connector

Function display-LED

M
4,

 t 
=

 4

Sensivity adjuster

Connection
receiver

Connection
emitter

20

30

20

30

13
,8

5

44
,5

3,
5

60

9,
5

20
40

M12 x 1

Sensivity adjuster

Indicator-LED

M
4-

4 
de

ep

20

30

20

30

13
.8

5

44
.5

3.
5

60

9.
5

20

40
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G
12

/G
V

1
2/

3
6/

4
0b

/1
15

G
1

2
/G

V
12

/3
6

/4
0

b
/9

2

G
12

/G
V

1
2/

3
7/

4
0b

/1
15

G
1

2
/G

V
12

/3
7

/4
0

b
/9

2

Effective detec tion range 0 ... 5000 m m ◆ ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆ ◆

Light sour ce LE D, 660 nm ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 20 m A ◆ ◆ ◆ ◆

Contro l input Light ON: +UB
Dark ON: 0 V

◆ ◆ ◆ ◆

Signal output 1 NPN output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 300 mA ◆ ◆ ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 500 Hz ◆ ◆ ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆

connector M12 x  1, 4-p in ◆ ◆

Materia l  
Housing brass, n ick el -plated ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Mass 15 g (dev ice) ◆ ◆

45 g (dev ice) ◆ ◆

Electrical connection

Option 36/40b/92
Receiver

Emitter

IN2

1

4 Q

3 0 V

3 0 V

+UB

+UB1

Option 37/40b/92
Receiver

Emitter

IN2

1

4 Q

3 0 V

3 0 V

+UB

+UB1

Option 37/40b/115
Receiver

Emitter

INWH

BN

BK Q

BU 0 V

BU 0 V

+UB

+UBBN

Option 36/40b/115
Receiver

Emitter

INWH

BN

BK Q

BU 0 V

BU 0 V

+UB

+UBBN

Thru-beam sensor G12/GV12/../40b/...

• M12 threaded housing made of brass, nickel plated
• Visible red light
• Light/dark ON, programmable
• Protection degree IP67

Emitter

Receiver

Sensitivity adjuster

Unit connector

Optical axis

Optical axis

38.85

45.8

45.8

34

65

M
12

 x
 1

4

M
12

 x
 1

17

34

65

M
12

 x
 1

4

M
12

 x
 1

LED

LED

17

1

2

3

4



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 335

4.1

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, t
h

ru
-b

ea
m

 s
en

so
rs

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

G
D

1
8/

G
V

1
8

/1
1

5/
1

20

G
D

18
/G

V
1

8/
2

5/
1

02
/1

1
5

G
D

18
/G

V
1

8/
2

5/
1

02
/1

5
9

G
D

18
/G

V
1

8/
5

9/
1

02
/1

1
5

G
D

18
/G

V
1

8/
5

9/
1

02
/1

5
9

G
D

18
/G

V
1

8/
7

3/
1

2
0

G
D

18
-S

/G
V

1
8

-S
/1

15
/1

2
0

G
D

1
8-

S
/G

V
1

8-
S

/2
5

/1
0

2/
1

15

G
D

1
8-

S
/G

V
1

8-
S

/2
5

/1
0

2/
1

59

G
D

1
8-

S
/G

V
1

8-
S

/5
9

/1
0

2/
1

15

G
D

1
8-

S
/G

V
1

8-
S

/5
9

/1
0

2/
1

59

G
D

1
8

-S
/G

V
1

8-
S

/7
3

/1
2

0

Effective detection r ange 0 ... 12 m ◆ ◆ ◆ ◆ ◆ ◆

0 ... 20 m ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LE D, red 640 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face frontal ◆ ◆ ◆ ◆ ◆ ◆

la tera l ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II,  ra ted insulation vo ltage ¡ Ü 250 V AC wi th degree of pol lu tion 1-2 accord ing to
IEC 60664-1

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 npn, short-c ircu it proof, open col lector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antiva lent, short- circ ui t proof, open co llec tors ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆ ◆ ◆

light/dark switch ing ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 60 °C ( 248 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆ ◆ ◆

Plastic connec tor  M12 x  1 ; 3-p in ◆ ◆ ◆ ◆

Plastic connec tor  M12 x  1 ; 4-p in ◆ ◆

Housing PC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass < 10 g ◆ ◆ ◆ ◆ ◆ ◆

< 100 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 115/120
Receiver

Emitter

+UB1

2

3 0 V

4 Q

3 0 V

+UB1

Q

Option 115/120
Receiver

Emitter

+UBBN

WH

BU 0 V

BK Q

BU 0 V

+UBBN

Q

Option 25/102/159
Receiver

Emitter

+UB1

4

3 0 V

3 0 V

Q

+UB1

Option 25/102/115
Receiver

Emitter

+UBBN

BK

BU 0 V

BU 0 V

Q

+UBBN

Thru-beam sensor GD18-./GV18-S/...

• Short design in M18 plastic housing
• 4 LEDs indicator for  360° all-round visibil ity
• Optimal pr ice/power ratio
• Optical face lateral

27
.2

2.
2

43
.9

15

7.
8

3.5

7

M12 x 1

M18 x 1

15

M12 x 1

M18 x 1

ø 16.8
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O
B

E
10

M
-1

8
G

M
6

0-
S

E
4

O
B

E
10

M
-1

8
G

M
6

0-
S

E
4

-V
1

O
B

E
10

M
-1

8
G

M
6

0-
S

E
5

O
B

E
10

M
-1

8
G

M
6

0-
S

E
5

-V
1

Effective detec tion range 0 ... 10 m ◆ ◆ ◆ ◆

Light type IR-l ight 880 nm ◆ ◆ ◆ ◆

Light sour ce IRED , 880 nm ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 25 m A (device) ◆ ◆ ◆ ◆

Signal output 1 NPN output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆

Swi tc hing ty pe Light/dark on se lectab le electrica lly switchable ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 500 Hz ◆ ◆ ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆

connector M12 x  1, 4-p in ◆ ◆

Materia l  
Housing brass, n ick el -plated ◆ ◆ ◆ ◆

Optica l fac e PC ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Mass 110 g per device ◆ ◆

45 g per dev ice ◆ ◆

Electrical connection

Option E4-V1
Receiver

Emitter

IN2

1

4 Q

3 0 V

3 0 V

+UB

+UB1

Option E5
Receiver

Emitter

INWH

BN

BK Q

BU 0 V

BU 0 V

+UB

+UBBN

Option E5-V1
Receiver

Emitter

IN2

1

4 Q

3 0 V

3 0 V

+UB

+UB1

Option E4
Receiver

Emitter

INWH

BN

BK Q

BU 0 V

BU 0 V

+UB

+UBBN

Thru-beam sensor OBE10M-18GM60-...

• Dual colour indication LED
• Light/dark ON, programmable
• Sensitivity adjuster for optimal adaptation to the ap-

plication
• Protection degree IP67

Emitter Receiver

Sensitivity adjuster

Unit connector

7

70

51

60

44

38

M
18

x1

24

4

LEDLED

M
12

 x
 1

43

2 1
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V
S

18
/V

S
E1

8-
M

-L
A

S
/3

0
/4

0a
/7

6a
/1

18
/1

26
b

V
S1

8/
V

SE
18

-M
-L

A
S/

32
/4

0a
/7

6a
/8

2b
/1

18

V
S1

8/
V

SE
18

-M
-L

A
S/

40
a/

76
a/

11
8/

12
8

Effective detection r ange 0 ... 60 m ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆

Light s ource laser diode Red l ight 650 nm ◆ ◆ ◆

Laser class Laser class  1, IEC60825-1 ◆ ◆ ◆

Optical  face frontal ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , clas s 2 ◆ ◆ ◆

No-load supply current Em itter: 20 mA  , Rec eiver: 15 m A ◆ ◆ ◆

Protection class II , ra ted v ol tage ≤ 300 V AC wi th  degree of pol lu tion 1- 2 accord ing to IEC 60664-1 ◆ ◆ ◆

Test input em itter deac tivation at +UB ◆ ◆ ◆

Signal  output Push-pull  output short-ci rcu it pr oof overvo ltage pr otected ◆

1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llector ◆

1 P NP  output, short- circ ui t proof, pr otected fr om  r everse po lari ty , open col lector ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆

Switch ing vo ltage 30 V DC ◆ ◆ ◆

Switch ing frequency 5000 Hz ◆ ◆ ◆

Output of the pre-faul t indication 1 npn, inac tive when fal ling short of the stab il ity contr ol  , max. 100 mA ◆

1 pnp, inac tive when fal ling short of the stab il ity contr ol  , max. 100 mA ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆ ◆

Connection M12 c onnector, 4-p in  (Vario-Quick ) ◆ ◆ ◆

Material  
Housing br as s, n ic kel -p la ted ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆

Mass 60 g (devic e) ◆ ◆ ◆

Electrical connection

Option 32/76a/82b/118
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

3 0 V

2

Option 30/76a/118/126b
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

3 0 V

2

Option 76a/118/128
Receiver

Emitter

Test

+UB

n.c.

1

2

3 0 V

4 Q

+UB1

3 0 V

2

Thru-beam sensor VS18/VSE18-M-LAS/../40a/76a/118/...

• M18 threaded housing made of brass, nickel plated
• Detection of very small parts in the near range
• Visible red l ight, pulsed LASER light
• Focusable optical system

Laser Class I

Emitter Receiver

Unit connector

Sensitivity adjusterLight/dark switch

Indicating/
Operating means

LED yellow LED green

Indicating/
Operating means

LED green

Detail "A"

Detail "A"

Detail "B"

Detail "B"

Focus adjustment

2.3

42.8

43.6

64

77

2

43.8

44.6

47.1

53.9

65

78

11.2

7.
8

11.2

7.
8

4

M
12

 x
 1

M
18

 x
 1

24

4

M
12

 x
 1

M
18

 x
 1

24 9

43

2 1

SENS.D
L
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E
1

8-
L

A
S

/E
V

18
-L

A
S

/2
5

/3
2

/7
6

a
/9

2

Effective detec tion range 0 ... 10 m ◆

Obstac le  s ize 1.2 m m ◆

Light type Modulated light Las er  red
wave length 650 nm  - 5nm/+15nm

◆

Light sour ce laser  d iode n icht uebersetzt! ◆

Las er clas s 1 ◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current em itter ≤ 25 mA  , receiver ≤ 60 m A ◆

Test input em itter deactiv ation
em itter on: 0  ... +3V
em itter o ff: +5V  ... +UB

◆

Signal output 1 pnp, s hort-ci rcu it proof, open co l lector ◆

Swi tc hing ty pe light ON ◆

Swi tc hing cur rent max. 200 mA ◆

Swi tc hing vol tage max. 30 V  DC ◆

Swi tc hing fr equency 1000 Hz ◆

Tim er func tion  
Output o f the pre-fau lt ind ication PNP, open co llector , short-cir cui t proof 

inactive: signal strength > appr ox. 30 % of the strength with c lean optic
osc illa ting: wi th typ. 0 .5 Hz (max. 1 Hz) if signal strength approx. 30 % ... approx. 20 % 
of the strength wi th clean optic 
active: signal strength < appr ox. 20 % of the strength with clean optic

◆

Am bient temperature 0 ... 50 °C (273 ... 323 K) ◆

Connection Meta l connector  M 12 x 1, 4-pin ◆

Materia l  
Housing brass, n icke l -plated ◆

Optica l fac e glass ◆

Pr otection degree IP 65 ◆

Mass Per  45 g ◆

Electrical connection

Option 32/76a/92
Receiver

Emitter

Test

Alarm

+UB1

2

3 0 V

4 Q

+UB1

2

3 0 V

Laser thru-beam sensor E18-LAS/EV18-LAS/25/32/76a/92

• Laser thru-beam sensor in the M18 housing
• Metal design
• Automatic threshold value adaptation
• Very high switching accuracy

Laser Class I

1

2

4

3

X

Emitter Receiver

Light outlet surface 
ø1 mm, centric

Entry surface Hexagonal nut Display LED
Name plate

View X

28

80 ±0.3

M
12

 x
 1

ø
12

M
18

 x
 1

65 ±0.3 

ø
16

.5

31±0.3

21
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M
L4

.1
-5

4
-F

/4
0

b
/9

5
/1

1
0

M
L4

.1
-5

4
-F

/8
2

b
/9

5
/1

1
0

Polarisation fi lter ◆ ◆

Effective detection r ange 0 ... 400 m m ◆ ◆

Reflector  d is tance 0 ... 400 m m ◆ ◆

Threshold detection r ange 1000 m m (with H60 reflector) ◆ ◆

Light s ource LED ◆ ◆

Approvals CE, cULus ◆ ◆

Light ty pe red, modulated light ◆ ◆

Function d is play LED y el low, lights up when l ight beam is  free, 
flashes when fa ll ing s hort of the stab il ity contro l

◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current 25 mA ◆ ◆

Switch ing type dark  ON ◆

Light/dark on se lectable e lectrical ly s wi tc hable ◆

Signal  output Push-pul l output, s hort-ci rcu it proof, protected against rev ers e polari ty ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆

Switch ing current max. 200 m A ◆ ◆

Switch ing frequency 500 Hz ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆

Protection degr ee IP65 ◆ ◆

Connection M8 connec tor, 4- pin ◆ ◆

Material
Housing AB S GV5 ◆ ◆

Optical  face glass ◆ ◆

Mass 15 g ◆ ◆

Electrical connection

Option 82b/95/110

Alarm

+UB

0 V

Q

1

2

3

4

Option 40b/95/110

L/D

+UB1

2

3 0 V

4 Q

Retro-reflective sensor with polarisation filter ML4.1-54-F/.../95/110

• Miniature design
• Small light beam diameter for  detection of small 

parts
• Visible red l ight
• Powerful push-pull  output
• Coaxial optical system - no unusable area
• Glare protected with polarisation fi lter

Name plate Indicator-LEDs

Fixing screw M2x5

18

0.8

M8

7.
9

7.
2

13.9

8

25
.4

31
.4

39
.5

4

2 1

3
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M
L5

-5
4/

3
0/

1
1

5

M
L5

-5
4/

3
2/

1
1

5

M
L5

-6
/3

0
/1

1
5

M
L5

-6
/3

2
/1

1
5

Polarisation filter ◆ ◆

Effective detec tion range 0 ... 1500 m m ◆ ◆

0 ... 2000 m m ◆ ◆

Thres hold detec tion range 2000 mm ◆ ◆

2500 mm ◆ ◆

Reference target H50 reflector ◆ ◆ ◆ ◆

Light sour ce LE D, Infrared 950 nm ◆ ◆

LE D, Red l ight 660 nm ◆ ◆

Approv als CE ◆ ◆ ◆ ◆

Light type infr ared, m odulated l ight ◆ ◆

red, modulated light ◆ ◆

Func tion disp lay LE D yellow: switch ing sta te
LE D red: stabi li ty  c ontrol  (flash ing)

◆ ◆ ◆ ◆

Oper ating e lements light/dar k switch, s ensitivity adjus ter ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 30 m A ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dar k ON, switchable ◆ ◆ ◆ ◆

Signal output 1 NPN output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 200 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 500 Hz ◆ ◆ ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆

-25 ... 70 °C (248 ... 343 K) ◆ ◆

Pr otection degree IP 67 ac cor ding to  EN 60529 ◆ ◆ ◆ ◆

Connection 2 m cable, 3 x 0,14 m m², P UR ◆ ◆ ◆ ◆

Materia l  

Housing Polycarbonate ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆

Mass 20 g ◆ ◆ ◆ ◆

Electrical connection

Option 30

+UBBN

BK Q

BU 0 V

Option 32

+UBBN

BK Q

BU 0 V

Retro-reflective sensor with polarisation filter ML5-.../115

• Miniature design
• Light/dark ON, switchable
• Pre-fault indication
• Protection degree IP67
• Mounting holes for screwing
• Infrared light design

Optical axis
receiver

Optical axis
emitter

LED red

LED yellow

Light/dark adjuster
Sensitivity
adjuster

M
IN

M
X

D
L

2.5

6.
5

3.5

26
.4

2.7

7

12

21 7
10

1224
M3
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M
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2
5/

1
0

2/
1

15

M
L7

-5
5/

2
5/

1
0

3/
1

15
b

M
L7

-5
5/

2
5/

8
2

b/
1

03
/1

1
5

b

M
L7

-5
5/

3
3/

5
9

/8
2

b/
1

03
/1

15
b

M
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5/

5
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1
0

2/
1

15

M
L7

-5
5/

5
9/

1
0

2/
1

15
/1

2
6b

M
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5
9/

1
0
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1
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/1
2

6b

M
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5
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1
0

2/
1

26
b

/1
4

3

M
L7
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5/

5
9/

1
0

2/
1

43

M
L7

-5
5/

5
9/

1
0

3/
1

15

M
L7

-5
5/

5
9/

1
0
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1

43

M
L7

-5
5/

5
9/

8
2

b/
1

03
/1

1
5

M
L7

-5
5/

5
9/

8
2

b/
1

03
/1

1
5

b

M
L7

-5
5/

5
9/

8
2

b/
1

03
/1

4
3

Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0.03 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 3.5 m  wi th  re flec tor H85-2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85- 2 reflector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE , cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED yellow, lights up when l ight beam is unblocked, flashes when fal ling short o f the 
stab il ity contro l

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements Teach-In key ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆

Signal  output 1 NPN output, short- circ ui t proof, pr otected fr om  r everse po lari ty , open col lector ◆ ◆ ◆ ◆ ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co llector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP 67, IP 69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆

fixed cable 200 mm  wi th  M12 c onnector, 4-p in ◆ ◆ ◆ ◆

fixed cable 300 mm  wi th  M12 c onnector, 4-p in ◆

plastic connec tor M8 , 4-p in ◆ ◆ ◆ ◆

Material
Housing PC (M akro lon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PMM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass appr ox. 10 g ◆ ◆ ◆ ◆

appr ox. 30 g ◆ ◆ ◆ ◆ ◆

appr ox. 50 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /25/82b/103/115b

Alarm

+UB1

3 0 V

4 Q

2

Option /25/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/82b/103

Alarm

+UB1

3 0 V

4 Q

2

Option /59/103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option  /59/102/115/126b

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102/126b

Alarm

+UB1

3 0 V

4 Q

2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor with polarisation filter ML7-55/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit

7.
513

.5

14
.2

9.
1

ø3.2

M8x1

10
3

31

2

14 3

11

11

23
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M
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Polarisation filter
Effective detec tion range 0 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector distance 0.02 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 3.5 m  with  reflector H85-2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85-2 re flec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type red, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow, l ights up when light beam is unblocked, flashes when fa ll ing s hort of the 
s tab ili ty contro l

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements Teac h-In  key ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , c lass 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dar k ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

l ight ON ◆

Signal output 1 NP N output, short-c ircu i t proof, protec ted from reverse po larity, open c ol lector ◆ ◆ ◆ ◆ ◆ ◆

1 PNP output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67, IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆

fixed cable 200 mm  with  M12 connector , 4-p in ◆ ◆

plastic  c onnector M8 , 4-p in ◆ ◆ ◆ ◆

Materia l
Housing P C (M ak rolon, glass -fibre- reinforced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆

approx. 30 g ◆ ◆

approx. 50 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /25/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/82b/103

Alarm

+UB1

3 0 V

4 Q

2

Option  /59/102/115/126b

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/102/126b

Alarm

+UB1

3 0 V

4 Q

2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor without polarisation filter ML7-6/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit
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Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Glass detection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 3.5  m   in TE ACH mode 0 ... 5.7  m   a t switch position "N" ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0 ... 3.5  m   in TE ACH mode 0 ... 5.7  m   a t switch position "N" ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 7.6 m with  re flector H85- 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low: switch ing s tate ; Stabi li ty  c ontrol  ; Teac h-In ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements 5-step switch for setting the contrast detection leve ls. ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 mA at  24 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty ◆

1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆

2 P us h-pull outputs, complementary, shor t- circ ui t proof, rev ers e polar ity-protected ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1 k Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67, IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆

fixed c able  200 m m wi th M 12x1 c onnector, 4-p in ◆ ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆ ◆ ◆

Material
Housing PC (Makro lon, g lass-fibre-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 10 g ◆ ◆ ◆ ◆

30 g ◆ ◆ ◆

50 g ◆ ◆ ◆

Electrical connection

Option /102/126b

Alarm

+UB1/BN

2/WH

3/BU 0 V

4/BK Q

Option /110/123

Teach

+UBBN

WH

BU 0 V

BK Q

Option /59/82b/103

Alarm

+UB1

3 0 V

4 Q

2

Option 25/136

+UB1/BN

2/WH

3/BU 0 V

4/BK Q

Q

Option /59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Retro-reflective sensor with polarisation filter for glass detection ML7-54-G/...

• Miniature design
• Reliable recognition of reflecting objects and clear  

glass
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Two machines in one: clear glass recognition or re-

flection operating mode with long range
• TEACH-IN switch for setting the contrast detection 
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Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector distance 0.03 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 3.5 m  wi th  re flec tor H85-2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85-2 re flector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow, l ights  up when light beam  is unblocked, flashes  when fal ling s hort of the 
s tab il ity contro l

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements Teach- In  key ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 NPN output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆ ◆ ◆ ◆ ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67, IP 69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆

fixed cable 200 mm  wi th  M12 connector, 4-p in ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆ ◆ ◆

Materia l
Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆

approx. 30 g ◆ ◆

approx. 50 g ◆ ◆ ◆ ◆

Electrical connection

Option /59/103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/82b/103

Alarm

+UB1

3 0 V

4 Q

2

Option  /59/102/115/126b

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/102/126b

Alarm

+UB1

3 0 V

4 Q

2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor with polarisation filter ML71-55/59/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit
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Polarisation fi lter
Effective detection r ange 0 ... 3 m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0.02 ... 3 m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 3.5 m with  re flector H85- 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85-2 r eflector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low, lights up when l ight beam is  unbloc ked, flas hes when fa ll ing shor t o f the 
stabi li ty  c ontrol

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements Teach-In  k ey ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67, IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆

fixed c able 200 m m with  M 12 connec tor, 4- pin ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆ ◆ ◆

Material
Housing PC (Makro lon, g lass-fibre-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆

approx. 30 g ◆ ◆

approx. 50 g ◆ ◆ ◆ ◆

Electrical connection

Option /59/103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/82b/103

Alarm

+UB1

3 0 V

4 Q

2

Option  /59/102/115/126b

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /59/102/126b

Alarm

+UB1

3 0 V

4 Q

2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor without polarisation filter ML71-6/59/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit
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2
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0
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1

43

M
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5/

2
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1
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M
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2
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1
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M
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2
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1
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M
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2
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1
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Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector distance 0.02 ... 3  m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 3.5 m  with  reflector H85-2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85-2 re flec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type red, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow: s wi tc hing state ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , c lass 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 12 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dar k ON ◆ ◆ ◆ ◆ ◆ ◆

l ight ON ◆ ◆ ◆ ◆ ◆

Signal output 1 NP N output, short-c ircu i t proof, protec ted from reverse po larity, open c ol lector ◆ ◆ ◆ ◆

1 PNP output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆

fixed cable 300 mm  with  M12 connector , 4-p in ◆ ◆ ◆

plastic  c onnector M8 , 4-p in ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l

Housing P C (M ak rolon, glass -fibre- reinforced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆ ◆ ◆ ◆

approx. 30 g ◆ ◆ ◆

approx. 50 g ◆

Electrical connection

Option /25/102

+UB1

3 0 V

4 Q

n.c.2

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor with polarisation filter ML8-55/...

• Miniature design
• Flexible mounting possibilities due to slotted hole
• Waterproof, protection class IP67
• Protection class II
• Yellow LED indicator behind the front panel
• ML8-55/102/115

Emitter

Receiver

switching state display
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Polarisation fi lter
Effective detection r ange 0 ... 3 m ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0.02 ... 3 m ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 3.5 m with  re flector H85- 2 ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85-2 r eflector ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, red ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low: switch ing s tate ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 12 mA ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆

light ON ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆

Plas tic connector M 8, 3- pin ◆

plastic connector  M 8 , 4- pin ◆ ◆ ◆ ◆

Material

Housing PC (Makro lon, g lass-fibr e-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆ ◆

approx. 50 g ◆

Electrical connection

Option /25/102

+UB1

3 0 V

4 Q

n.c.2

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Retro-reflective sensor without polarisation filter ML8-6/...

• Miniature design
• Yellow LED indicator behind the front panel
• Flexible mounting possibili ties due to slotted hole
• Waterproof, protection class IP67
• Protection class II

Emitter

Receiver

switching state display
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Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 5  m ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 6 m with  r eflector H85-2 ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85- 2 re flector ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow, l ights  up when light beam  is unblocked, flashes  when fal ling short of the 
s tab il ity contro l

◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements Teach- In  key ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA  at 24 V ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆

fixed cable  200 mm with  M8 c onnector, 4-p in ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆

Materia l
Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 15 g ◆ ◆

approx. 25 g ◆ ◆

approx. 50 g ◆ ◆

Electrical connection

Option 59/103/115/123

+UBBN

BU 0 V

BK Q

Teach-InWH

Option 59/82b/103/115a

Alarm

+UB1

3 0 V

4 Q

2

Option 59/82b/103/115

Alarm

+UBBN

BU 0 V

BK Q

WH

Option 59/103/123/143

+UB1

3 0 V

4 Q

Teach-In2

Option 59/103/115a/123

+UB1

3 0 V

4 Q

Teach-In2

Retro-reflective sensor with polarisation filter ML9-54/59/103/...

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Flashing power on LED in case of short-circuit
• TEACH-IN
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protected against mutual interference
• Protection class II

* optical axis transmitter
** optical axis receiver

LED yellow

LED green

LED yellow

Teach In

10
.1

M8 x 1

38

23

15
.4

10
4.

5

Ø 4.2

10.7 3.3

13.3

11

7 
* 13

 *
*
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Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Glass detection ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 3.5  m   in TE ACH mode 0 ... 5.7  m  in  normal m ode ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0 ... 3.5  m   in TE ACH mode 0 ... 5.7  m  in  normal m ode ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 7.6 m with  re flector H85- 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low: switch ing s tate ; Stabi li ty  c ontrol  ; Teac h-In ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements Teach-In  k ey ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 mA at  24 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty ◆

1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆

2 P us h-pull outputs, complementary, shor t- circ ui t proof, rev ers e polar ity-protected ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆

fixed c able  200 m m wi th M 8 connector, 4-pin ◆ ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆ ◆ ◆

Material

Housing PC (Makro lon, g lass-fibre-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

PM MA ◆

Mass approx. 25 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 102/115/126b

Alarm

+UBBN

BU 0 V

BK Q

WH

Option /102/126b

Alarm

+UB1/BN

2/WH

3/BU 0 V

4/BK Q

Option 82b/103/143

Alarm

+UB1

3 0 V

4 Q

2

Option 25/115/136

+UBBN

WH

BU 0 V

BK Q

Q

Option 25/136/143

+UB1

2

3 0 V

4 Q

Q

Retro-reflective sensor with polarisation filter for glass detection ML9-54-G/...

• Ultra bright LEDs for power on, stability control and 
switching state

• Flashing power on LED in case of short-circuit
• TEACH-IN
• Automatic adjustment in case of soiling in contrast 

detection mode
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protected against mutual interference

10
.1

15
.4

4.
5

Ø 4.2

10.7 3.3

13.3

10
.9

M8 x 1

38

23

10

11
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M
L1

7
-5

4
/1

1
5

b
/1

2
0

M
L1

7
-5

4
/1

1
5

b
/1

2
7

M
L1

7
-5

4
/1

1
5

/1
2

0

M
L1

7
-5

4
/1

1
5

/1
2

7

M
L1

7
-5

4
/1

2
0

/1
4

3

M
L1

7
-5

4
/1

2
7

/1
4

3

M
L1

7
-6

/1
15

/1
20

M
L1

7
-6

/1
15

/1
27

Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 3 .5  m ◆ ◆ ◆ ◆ ◆ ◆

0 ... 6 .5  m ◆ ◆

Thres hold detec tion range 5 m ◆ ◆ ◆ ◆ ◆ ◆

9 m ◆ ◆

Reference target H50 reflector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce V isib le  r ed light 626 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type V isib le  r ed light 626 nm ◆ ◆

V isib le  r ed light 626 nm  polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow, lights  up wi th  receiver li t ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements s ensi tivi ty  ad juster ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 25 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe l ight/dar k switch ing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 2 npn s hort-ci rcu it pr oof, protected against rever se polar ity, open co llector ◆ ◆ ◆ ◆

2 pnp, s hort-ci rcu it proof, protected against rev ers e polari ty , open col lector s ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 55 °C (253 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆

150 mm  cable with  M 12 connec tor, 4- pin ◆ ◆

Materia l

Housing A BS ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option /115/127

+UBBN

WH

BU 0 V

BK Q

Q

Option /115b/120

+UB 1

 2

 3 0 V

 4 Q

Q

Option /115b/127

+UB 1

 2

 3 0 V

 4 Q

Q

Option /120/143

+UB 1

 2

 3 0 V

 4 Q

Q

Option /127/143

+UB 1

 2

 3 0 V

 4 Q

Q

Retro-reflective sensor with polarisation filter ML17-...

• Miniature design
• Ultra bright LEDs for  power on, stabil ity control and 

switching state
• Front side mounting with M18-thread or side moun-

ting holes
• Adjustable sensitivity
• Sturdy, waterproof plastic housing

34
.5

15

M
18

 x
 1

10.2

29.3

ø 3

13.9

24
.1

M8 x 1
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M
LV

12
-5

4/
3

2/
8

2b
/1

24

M
LV

12
-5

4/
4

9/
1

24

M
LV

12
-5

4/
7

6b
/1

15
/1

2
8

M
LV

12
-5

4/
7

6b
/1

24
/1

2
8

M
LV

12
-5

4/
7

6b
/9

5/
1

28

M
LV

12
-5

4-
G

/3
0

/1
2

4/
1

26
g

M
LV

12
-5

4-
G

/3
2

/8
2

g
/1

2
4

M
LV

12
-5

4-
G

/7
6

b
/1

1
5/

1
28

M
LV

12
-5

4-
G

/7
6

b
/1

2
4/

1
28

M
LV

12
-5

4-
G

/7
6

b
/9

5
/1

2
8

Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Glass detection ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 4.2  m ◆ ◆ ◆ ◆ ◆

0 ... 6.5  m ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0 ... 4.2  m ◆ ◆ ◆ ◆ ◆

0.01 ... 6.5  m ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 5.6 m ◆ ◆ ◆ ◆ ◆

9 m  ◆ ◆ ◆ ◆ ◆

Reference target H85-2 r eflector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play 2 LEDs ye llow for swi tc hing state, s tab ili ty contro l, Teach-In and contrast detec tion mode ◆ ◆ ◆ ◆ ◆

2 LEDs ye llow, light up when light beam  is free, flas h when fa ll ing short o f the s tab il ity cont-
ro l, off when l ight beam is interrupted

◆ ◆ ◆ ◆ ◆

Operating elements rotary  s wi tc h for light/dar k, s ensi tivity  ad juster ◆ ◆ ◆ ◆ ◆

ro tary  s wi tc h for light/dar k, 5-step s wi tc h for  c ontras t recogni tion ad justm ent ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current max. 40 mA ◆ ◆ ◆ ◆ ◆

max. 55 mA ◆ ◆ ◆ ◆ ◆

Switch ing type Light/dark ON, swi tchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆ ◆ ◆ ◆ ◆

1 NPN and 1 PNP output, d irect s wi tching, s hort-ci rcu it proof, protec ted from rev ers e po lari ty , 
open co llector

◆

1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 0.2  A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2500 mm ◆ ◆

Metal  connec tor M12, 5-pin , 90° convertib le ◆ ◆ ◆ ◆ ◆ ◆

Metal  connec tor M8, 4-p in , may be rotated 90° ◆ ◆

Housing Frame: d ie-cast zinc, n icke l -plated, Laterals: plas tic PC, g lass -fiber re in for ced ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face Plas tic pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /76b/95/128

Test

+UB1

2

3 0 V

4 Q

Option /30/124/126g

Alarm

ET
Teach

+UB1

2

3 0 V

4 Q2

5

Option /76b/115/128

ET
Teach

Test

+UBBN

WH

BU 0 V

BK Q2

GY

Option /76b/124/128

Test

+UB1

2

3 0 V

4 Q

5 n.c.

Option /32/82g/124

Alarm

ET
Teach

+UB1

2

3 0 V

4 Q2

5

Option /49/128

+UB1

2

3 0 V

4 Q1

5 n.c.

Q2

Option /32/82b/124

Alarm

+UB1

2

3 0 V

4 Q

5 n.c.

Option /76b/115/128

Test

+UBBN

WH

BU 0 V

BK Q

GY n.c.

Option /76b/124/128

ET
Teach

Test

+UB1

2

3 0 V

4 Q2

5

Retro-reflective sensor with polarisation filter MLV12-54-...

• Ultra bright LEDs for power on, stability control and 
switching state

• Flashing power on LED in case of short-circuit
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Multiple device installation possible, no mutual in-

terference
• Protection class II

III II

IT

N

L
D

M4

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

24

ø4.5

11.5

49

31
.8

2
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Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 15 m ◆ ◆ ◆ ◆

100 ... 450 mm ◆ ◆

Reflector distance 0 ... 15 m ◆ ◆ ◆ ◆

0.02 ... 4  m ◆ ◆

Thres hold detec tion range 21 m ◆ ◆ ◆ ◆

5.6 m ◆ ◆

Reference target M H82 reflector ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce las er  d iode , 650 nm ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Las er clas s 1  ac c. to  IE C 60825-1 ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay 2 LE Ds  yel low, l ight up when l ight beam is  free, flash when fal ling short o f the stabi lity  c ontrol , o ff 
when light beam  is in ter rupted

◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements r otary switch for light/dark, sens itiv ity ad juster ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current m ax . 40 m A ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark ON, switchable ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 push-pul l output, short-ci rcu it proof, protected against rever se polarity ◆ ◆ ◆ ◆ ◆

2 pnp outputs, antiva lent, short-c ircu it proof, protected from reverse po larity, open co llector ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 0 .1 A ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 2500 Hz ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 m m ◆

M etal connector  M 12 x 1, 4-pin, 90° convertib le ◆

M etal connector  M 12, 5-p in , 90° convertib le ◆ ◆

M etal connector  M 8, 4-pin, may be rotated 90° ◆ ◆

Materia l
Housing Fr am e: die- cas t z inc, n ic ke l-p la ted, Latera ls : p lastic P C, g lass-fiber reinforced ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P lastic  pane ◆ ◆ ◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /92/120

+UB1

2

3 0 V

4 Q

Q

Option /76b/110/124

+UB1

2

3 0 V

4 Q

5 Test

n.c.

Option /76b/95/110

Test

+UB1

2

3 0 V

4 Q

Option /76b/110/115

+UBBN

WH

BU 0 V

BK Q

GY Test

n.c.

Retro-reflective sensor with polarisation filter MLV12-54-LAS-...

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Flashing power on LED in case of short-circuit
• Visible red light, pulsed LASER light
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Multiple device installation possible, no mutual in-

terference
• Powerful push-pull output

Laser Class I

MLV12-54-LAS

M12x1 M8x1

2

2

1
3

4

5

2

4
3

1
5

3

12

4

Connector 90˚ adjustable position 
Connection options:

1 Operating display green

2 Switch state yellow

3 Bright/dark switch

4 Potentiometer

5 Optical axis 

M4 / 4 deep

Fixed cable

Unit Connector M12 Unit Connector M8

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

24

ø4.5

11.5

12

49

31
.8

2

M8x1
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4

0b
/4
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4
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4
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b
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9
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40
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M
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8

/1
1

5

M
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40
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/4
8

/9
2

Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0.1 ... 1000 mm ◆ ◆ ◆ ◆ ◆ ◆

0.1 ... 2 m ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 100 ... 1000 mm ◆ ◆ ◆ ◆ ◆ ◆

100 ... 2000 mm ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 2000 mm  (wi th H60 reflec tor) ◆ ◆ ◆ ◆ ◆ ◆

4 m  ( wi th  H60 reflector) ◆ ◆ ◆ ◆ ◆

Light s ource IRE D ◆ ◆ ◆ ◆ ◆

LE D ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE , c ULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrar ed, m odulated l ight ◆ ◆ ◆ ◆ ◆

red, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LE D yel low, lights up when l ight beam is unblock ed, flas hes when fa lling short o f the 
stab il ity contr ol

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current 40 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark ON ◆

light/dark switch ing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 pnp and 1 npn s hort-ci rcu it pr oof, protected against rev ers e polar ity ◆ ◆ ◆

2 npn antiv alent, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆ ◆ ◆

2 pnp, antiva lent, shor t- circ ui t proof, protec ted agains t reverse po lari ty ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆ ◆ ◆

M12 connector, 4-p in ◆ ◆ ◆ ◆ ◆

Material  
Housing alum in ium ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face glas s ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 100 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /48/115

+UBGN

BN

GY 0 V

WH Q

YE IN

Q

Option /48/92

+UB1

3 0 V

4 Q

2 Q

Option /47/92

+UB1

3 0 V

4 Q

2 Q

Option /40b/49/115

+UBGN

BN Q2

GY 0 V

WH Q1

YE IN

Option /49/92

+UB1

3 0 V

4 Q1

2 Q2

Option /47/115

+UBGN

BN

GY 0 V

WH Q

YE IN

Q

Retro-reflective sensor with polarisation filter MLV40-...

• Sturdy aluminium housing
• Scratch-resistant and solvent resistant optical co-

vering made of glass
• Pre-fault indication
• Glare protected with polarisation fi lter

MLV40-54...

32

41

Light exit display LED

Name plate

Light exit display LED

Emitter

Optical center

Receiver

13
.6

1

31

22.6

ø 4.2 (3 x)
M12 x 1

10
.5

8.
3

5.
8

48
.6

56
.5

3.
7

56
.5

34
.1

12
,8
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M
LV

41
-5
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G

/1
0

2/
1

23
/1

2
4/

1
26

g

M
LV

41
-5

4-
G

/2
5

/1
1

5/
1

23
/1

3
6

M
LV

41
-5

4-
G

/2
5

/1
2

3/
1

24
/1

3
6

M
LV

41
-5

4-
G

/2
5

/7
6

a/
1

24
/1

3
6

M
LV

41
-5

4-
G

/2
5

/9
5

/1
3

6

M
LV

41
-5

4-
G

/8
2

b
/1

0
3/

1
23

/1
2

4

Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆

Glass  detection ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 4  m   in  TE ACH m ode 0 ... 5.2  m  at switch posi tion "N" ◆ ◆ ◆ ◆ ◆ ◆

Reflector distance 0 ... 4  m   in  TE ACH m ode 0 ... 5.2  m  at switch posi tion "N" ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 6.5 m  ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85- 2 re flector ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay 2 LE Ds  yel low for switch ing sta te, stab i lity c ontrol , Teach- In  and c ontras t detection 
m ode

◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements r otary switch for light/dark, 5-step switch for contrast recognition ad justment ◆ ◆

5-step s wi tc h for s etting the contr ast detection leve ls. ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC 
P ower fr om  Class  2 Power Source

◆ ◆ ◆ ◆ ◆ ◆

No- load supply current m ax . 35 m A ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark ON, switchable ◆ ◆

Signal output 1 NPN output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆

2 Push-pull  outputs, com plem entar y, s hort-ci rcu it pr oof, reverse po larity -protec ted ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 40 ... 60 °C (233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 m m ◆

M etal connector  M 12 x 1, 5-pin ◆ ◆ ◆ ◆

M etal connector  M 8, 4-pin ◆

Materia l

Housing alum in ium , Delta-Seal  c oated ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass  pane ◆ ◆ ◆ ◆ ◆ ◆

Mass 100 g ◆

50 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /103/123/124

Alarm

ET
Teach

+UB1

2

3 0 V

4 Q2

5

Option 115/136

ET
Teach

BN

WH

BU 0 V

QBK

GR

+UB

Q

Option 124/136

ET
Teach

1

2

3 0 V

Q4

5

+UB

Q

Option /102/123/124

Alarm

ET
Teach

+UB1

2

3 0 V

4 Q2

5

Option 25/95/136

+UB1

2

3 0 V

4 Q

Q

Retro-reflective sensor with polarisation filter for glass detection MLV41-54-G/...

• Reliable recognition of reflecting objects and clear 
glass

• Extremely high switching frequency
• Two machines in one: clear  glass recognition or re-

flection operating mode with long range
• Clearly visible function indicators
• TEACH-IN switch for setting the contrast detection 

levels
• Automatic adjustment in case of soil ing in contrast 

detection mode

1 Operating display green

2 Function display yellow

3 TEACH-IN-switch

4   Optical center emitter and receiver

5 Bright/dark switch

15
.8

22.6

ø 4.3 (3 x)

59
.5 56

.5

3.
730

.5

13.6

48
.6

12
.8

13

M12 x 1

30

31

32
4

1 5

4

3

5

2

1

2

L D
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R
L

28
-5

5/
3

5/
4

7/
1

15
b

R
L

28
-5

5/
4

7/
8

2b
/1

05

R
L

28
-5

5/
4

7/
8

2b
/1

15

R
L

28
-5

5-
Z/

4
7/

7
6

a/
8

2b
/1

16

R
L

28
-5

5/
4

9/
8

2b
/1

05

R
L

28
-5

5/
8

2b
/1

10
/1

1
5

R
L

28
-5

5-
Z/

7
6a

/8
2b

/1
1

0
/1

1
6

Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 17 m ◆ ◆ ◆ ◆ ◆ ◆

0 ... 20 m ◆

Reference target H85-2 r eflector ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play 2 LEDs ye llow, l ight up when light beam  is fr ee, flash when fal ling s hort o f the stabi li ty c ontro l, o ff when l ight 
beam is  in terrupted

◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements rotary  s wi tch for light/dar k ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 40 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type Light/dark ON, swi tchable ◆ ◆ ◆ ◆ ◆

light/dark ON, s wi tchable ( Switchable, The light/dar k switch is only ac tivated i f the other one is in  posi tion 
'dar k ON' .)

◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆

1 npn, 1 pnp synchronised-swi tc hing, s hort-ci rcu it pr oof, protected against rev ers e polar ity , open col lectors ◆

2 pnp, antiva lent, short-cir cui t proof, pr otected against r everse po lari ty  , open c ol lector s ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆

max. 200 m A ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆

250 Hz ◆

Ambient temperatur e -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able  230 m m wi th M 12x1 c onnector, 4-p in ◆

fixed c able 2500 mm ◆ ◆

ter minal compartm ent wi th  8 spring-loaded terminals  for wi re  c ros s section 0,5 ... 1 ,5 mm 2, ins ulation s tr ip-
p ing 7,5 ... 8 ,5  mm , c able gland M 16 x 1,5

◆ ◆

plastic connector  M 12 x 1, 5-pin ◆ ◆

Material  
Housing Plas tic AB S ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 112 g ◆ ◆

70 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /47/82b/115

Alarm

+UBBN

WH

BU 0 V

BK Q

GY

Q

Option 49/82b

Alarm

+UB1

2

3 0 V

4 Q1

5

Q2

Option /47/82b/105

Alarm

+UB1

2

3 0 V

4 Q

5

Q

Option /82b/110/115

Alarm

+UBBN

WH

BU 0 V

BK Q

GY

Q

Option /76a/82b/110

Alarm

Test

Q

n.c.

0 V

+UB

GY

GY

GY

GY

BU

BU

OG

OG

Option /47/76a/82b/116

Alarm

Test

Q1

Q2

0 V

+UB

GY

GY

GY

GY

BU

BU

OG

OG

Retro-reflective sensor with polarisation filter RL28-55-...

• Waterproof, protection class IP67
• Ultra bright LEDs for power on, stability control and 

switching state

1

5

2 3

4

Connector view

Dovetail mount

LED indicator: switching state

LED indicator: operation

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensitivity adjuster Light-/dark switch

5

16
17

.8

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

28
-5

5-
LA

S
/4

7
/8

2
b/

1
05

R
L

28
-5

5-
LA

S
/4

7
/8

2
b/

1
15

R
L

28
-5

5-
LA

S
/7

6
a/

8
2b

/1
0

5
/1

1
0

R
L

28
-5

5-
LA

S
/7

6
a/

8
2b

/1
1

0
/1

1
5

Polarisation filter ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 30 m ◆ ◆ ◆ ◆

Reflector distance 0.3 ... 30 m ◆ ◆ ◆ ◆

Thres hold detec tion range 42 m (with re flector MH82) ◆ ◆ ◆ ◆

Reference target MH82 reflec tor ◆ ◆ ◆ ◆

Light sour ce laser  d iode , 650 nm ◆ ◆ ◆ ◆

Approv als CE ◆ ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆ ◆

Las er clas s 1  ac c. to  IEC 60825- 1 ◆ ◆ ◆ ◆

Func tion disp lay 2 LEDs yel low, l ight up when l ight beam is  free, flash when fal ling short o f the stabi li ty  
contro l, off when light beam  is interrupted

◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 35 m A ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark ON, swi tc hable ◆ ◆ ◆ ◆

Signal output 1 push-pul l output, short-c ircu it proof, protected against reverse po larity ◆ ◆

2 pnp, antiva lent, short-c ircu it proof, protected against reverse po larity , open co llec tors ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆

max. 200 mA ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆

Am bient temperature -10 ... 50 °C (263 ... 323 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection 2.5 m  fixed cable, 5-core, E uronorm ◆

fixed cable 2500 mm ◆

plastic connec tor M12 x  1, 5-p in ◆ ◆

Materia l  

Housing Plastic  A BS ◆ ◆ ◆ ◆

Optica l fac e Plastic  pane ◆ ◆ ◆ ◆

Mass 80 g ◆ ◆ ◆ ◆

Electrical connection

Option /47/82b/115

Alarm

+UBBN

WH

BU 0 V

BK Q

GY

Q

Option /76a/82b/110/115

Alarm

+UBBN

WH

BU 0 V

BK Q

GY

Test

Option /47/82b/105

Alarm

+UB1

2

3 0 V

4 Q

5

Q

Option /76a/82b/105/110

Alarm

+UB1

2

3 0 V

4 Q

5

Test

Retro-reflective sensor with polarisation filter RL28-55-LAS/.../82b/...

• Visible red light, pulsed LASER light
• Ultra bright LEDs for  power on, stabil ity control and 

switching state
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II
• Waterproof, protection class IP67
• Powerful push-pull output

Laser Class I

1

5

2 3

4

Connector view

Dovetail mount

LED indicator: switching state

LED indicator: operation

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensitivity adjuster Light-/dark switch

5

16
17

.8

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

K
2

8
-5

5
/3

1
/1

1
6

R
L

K
2

8
-5

5
-Z

/3
1/

1
16

R
L

K
2

8
-5

5
-L

A
S

-Z
/3

1/
1

16

Polarisation fi lter ◆ ◆ ◆

Effective detection r ange 0 ... 17 m ◆ ◆

0 ... 30 m ◆

Reflector  d is tance 0.05 ... 17 m ◆ ◆

0.3 ... 30 m ◆

Threshold detection r ange 21 m ◆ ◆

42 m (with  reflector MH82) ◆

Reference target H85-2 r eflector ◆ ◆

MH82 reflector ◆

Light s ource laser diode , 650 nm ◆

LE D, 660 nm ◆ ◆

Approvals CE ◆

CE, cULus ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆

Laser class 1  acc. to IEC 60825-1 ◆

Function d is play 2 LEDs ye llow, light up when light beam  is free, flas h when fa ll ing short o f the s tab il ity contro l, off when l ight beam is  
in ter rupted

◆ ◆ ◆

Operating vo ltage 12 ... 240 V AC/DC ◆ ◆ ◆

Switch ing type Light/dark ON, swi tchable ◆

light/dark ON, s wi tchable ( Switchable, The light/dar k switch is only activated i f the other one is in  posi tion 'dar k ON' .) ◆ ◆

Signal  output Relay, 1  a l ternator ◆ ◆ ◆

Switch ing vo ltage max. 250 V  A C/DC ◆ ◆ ◆

Switch ing current max. 2 A ◆ ◆ ◆

Switch ing frequency 25 Hz ◆ ◆ ◆

Ambient temperatur e -10 ... 50 °C ( 263 ... 323 K) ◆

-40 ... 60 °C ( 233 ... 333 K) ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆

Connection term inal compartm ent wi th  8 spring-loaded terminals  for wi re  c ros s section 0,5 ... 1 ,5  mm 2, insu lation s tr ipping 7,5 ... 
8,5  mm , cable g land M16 x 1,5

◆ ◆ ◆

Material
Housing Plas tic ABS ◆ ◆ ◆

Optical  face Plas tic pane ◆ ◆ ◆

Mass 112 g ◆ ◆

120 g ◆

Electrical connection

Option /31/116

12
V

 ..
. 2

40
 V

A
C

/D
C

NO8 (BK)

7 (WH)

6 (GY)

NC

C

C

~0 V

5 (GY)

4 (BU)

3 (BU)

2 (BN)

~/+UB

1 (BN)

Retro-reflective sensor with polarisation filter RLK28-55-.../31/116

• Ultra bright LEDs for power on, stability control and 
switching state

• Not sensitive to ambient light, even with switched 
energy saving lamps

• Waterproof, protection class IP67
• Protection class II
• Programmable time function GAN, GAB, IAB, as 

well as GAN-GAB and GAN-IAB as double function
RLK28-55...-Z...

Laser Class I

Receiver

Emitter

Name plate

Light/dark switch

Sensitivity adjuster

LED-switch statusLED-switch status

LED-operating display

Dovetail mount

DIP-switch

Indicator of detection range
for GAB and IAB
Indicator of detection range
for GAN

Relay NC
Relay NO

Relay center contact

12 ... 240 V AC/DC

12 ... 240 V AC/DC

SW8

DIP-switch

9.6

25.8

2

25
16

17
.8

6
62

115

63

88

65.5

26

SW8

ø5

5
4
3
2
1

8
7
6

GY
BU
BU
BR
BR

BK
WH
GY

ON

4
3
2
1

OFF
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R
L

28
-5

4-
G

/4
7

/1
0

5

R
L

28
-5

4-
G

/4
7

/1
1

5

R
L

28
-5

4-
G

/7
6

a/
1

10
/1

1
5

R
L

28
-5

4-
G

-Z
/4

7
/1

1
6

R
L

28
-5

4-
G

-Z
/7

6
a/

1
10

/1
1

6

R
L

K
2

8
-5

4
-G

/3
1/

1
16

Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆

Glass  detection ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 5 .6  m ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 7 m ◆ ◆ ◆ ◆ ◆ ◆

Reference target H85- 2 re flector ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay 2 LE Ds  yel low for switch ing sta te, stab i lity c ontrol , Teach- In  and c ontras t detection m ode ◆ ◆ ◆ ◆ ◆ ◆

Oper ating e lements r otary switch for light/dark, 5-step switch for contrast recognition ad justment ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆

12 ... 240 V  A C/DC ◆

No- load supply current ≤ 50 m A ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark ON, switchable ◆ ◆ ◆ ◆ ◆ ◆

Signal output Relay, 1 a lter nator ◆

1 push-pul l output, short-ci rcu it proof, protected against rever se polarity ◆ ◆

2 pnp, antiva lent, short-ci rcu it proof, protected against reverse po larity , open co llectors ◆ ◆ ◆

Swi tc hing vol tage m ax . 250 V AC/DC ◆

m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆

m ax . 2  A ◆

m ax . 200 mA ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆

25 Hz ◆

Am bient temperature - 40 ... 60 °C (233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 m m ◆ ◆

terminal  c om partment with 8  spring- loaded term inals ◆ ◆ ◆

plastic connec tor M12 x  1, 5-p in ◆

Materia l
Housing P lastic  A BS ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P lastic  pane ◆ ◆ ◆ ◆ ◆ ◆

Mass 100 g ◆

70 g ◆ ◆ ◆

90 g ◆ ◆

Electrical connection

Option 47

ET
Teach

Q18 (GY)

7 (GY)

6 (GY)

Q2

0 V

5 (GY)

4 (BU)

3 (BU)

2 (OG)

+UB

1 (OG)

Option /76a/110/115

ET
Teach

Test

BN

WH

BU 0 V

Q1BK

GY

+UB

Option /47/115

ET
Teach

BN

WH

BU 0 V

QBK

GY

Q

+UB

Option /31/116

12
V

 ..
. 2

40
 V

A
C

/D
C

NO8 (BK)

7 (WH)

6 (GY)

NC

C

C

~0 V

5 (GY)

4 (BU)

3 (BU)

2 (BN)

~/+UB

1 (BN)

Option /47/105

ET
Teach

1

2

3 0 V

Q4

5

Q

+UB

Option /76a/110/116

ET
Teach

Test

Q8 (GY)

7 (GY)

6 (GY)

0 V

n.c.5 (GY)

4 (BU)

3 (BU)

2 (OG)

+UB

1 (OG)

Retro-reflective sensor with polarisation filter for glass detection RL.28-54-G/...

• Detection of transparent objects, i.e. clear glass, 
PET and transparent foils

• TEACH-IN switch for setting the contrast detection 
levels

• Automatic adjustment in case of soil ing in contrast 
detection mode

• Ultra bright LEDs for  power on, stabil ity control and 
switching state

• Waterproof, protection class IP67
• Protection class II

1

2 3

4

5

I

IIIII
N

T

Connector view

Dovetail mount

Emitter/Receiver

Print
Type code
Connection diagram

Light/dark switch

TEACH-IN switch

LED indicator: switching state/TEACH

LED indicator: 
switching state/TEACH

LED indicator: operation

5

16

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

28
-5

5-
V

/4
7

/8
2

b
/1

0
5

R
L

28
-5

5-
V

/4
9

/8
2

b
/1

0
5

R
L

28
-5

5-
V

-Z
/4

7
/8

2
b

/1
1

6

R
L

K
2

8
-5

5
-V

-Z
/3

1
/1

1
6

Polarisation fi lter ◆ ◆ ◆ ◆

Forground s uppr ess ion ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 13 m ◆ ◆ ◆ ◆

Reflector  d is tance 0.5 ... 13 m  ( bl ind range 0 ... 0 .2  m faded out) ◆ ◆ ◆ ◆

Threshold detection r ange 17 m  ◆ ◆ ◆ ◆

Reference target H85-2 reflector ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆

Light ty pe red, modulated l ight ◆ ◆ ◆ ◆

Function d is play 2 LEDs ye llow, light up when light beam  is free, flash when fa ll ing s hort of the stab il ity contro l, o ff when l ight beam is 
interrupted

◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆

12 ... 240 V AC/DC ◆

No-load supply current ≤ 40 mA ◆ ◆ ◆

Switch ing type Light/dark  ON, switchable ◆ ◆

l ight/dark ON, swi tchable (Switchable, The light/dark switch is only ac tivated if the other one is in posi tion 'dark ON'.) ◆ ◆

Signal  output Relay , 1  al ternator ◆

1 npn, 1  pnp synchronised-s wi tc hing, short-ci rcu it proof, protected against rever se polarity , open co llectors ◆

2 pnp, antiv alent, s hort-ci rcu it proof, protected against rev ers e polari ty , open c ol lector s ◆ ◆

Switch ing vo ltage max. 250 V AC/DC ◆

max. 30 V DC ◆ ◆ ◆

Switch ing current max. 2  A ◆

max. 200 mA ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆

25 Hz ◆

Ambient temperatur e -40 ... 60 °C (233 ... 333 K ) ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection terminal compar tm ent wi th 8 s pring-loaded terminals ◆ ◆

plastic c onnector M12 x 1, 5-p in ◆ ◆

Material

Housing Plas tic AB S ◆ ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆

Plas tic pane ◆

Mass approx. 112 g ◆

112 g ◆

70 g ◆ ◆

Electrical connection

Option /47/82b/116

Alarm

Q

n.c.

0 V

GY

GY

GY

GY

BU

BU

Q

Option 49/82b

Alarm

+UB1

2

3 0 V

4 Q1

5

Q2

Option /31/116

12
V

 ..
. 2

40
 V

A
C

/D
C

NO8 (BK)

7 (WH)

6 (GY)

NC

C

C

~0 V

5 (GY)

4 (BU)

3 (BU)

2 (BN)

~/+UB

1 (BN)

Option /47/82b/105

Alarm

+UB1

2

3 0 V

4 Q

5

Q

Retro-reflective sensor with polarisation filter RL.28-55-V-...

• Foreground suppression, suited to recording of 
sheet-shrink-wrapped objects

• Ultra bright LEDs for power on, stability control and 
switching state

• Not sensitive to ambient light, even with switched 
energy saving lamps

• Waterproof, protection class IP67
• Protection class II
• Programmable time function GAN, GAB, IAB, as 

well as GAN-GAB and GAN-IAB as double function

1

5

2 3

4

Connector view

Dovetail mount

LED indicator: switching state

LED indicator: operation

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensitivity adjuster Light-/dark switch

5

16
17

.8

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

28
-5

5-
B

3
B

/7
3

c

R
L

28
-5

5-
LA

S
-B

3
B

/7
3

c

R
L

28
-5

5-
V

-B
3B

/7
3

c

Polarisation filter ◆ ◆ ◆

Forgr ound suppression ◆

Effective detec tion range 0 ... 13 m ◆

0 ... 17 m ◆

0 ... 30 m ◆

Reflector distance 0.05 ... 17 m ◆

0.3 ... 30 m ◆

0.5 ... 13 m  (bl ind range 0 ... 0 .2 m  faded out) ◆

Thres hold detec tion range 17 m  ◆

21 m  ◆

42 m  (wi th re flector  M H82) ◆

Reference target H85-2 re flec tor ◆ ◆

M H82 r eflector ◆

Light sour ce las er d iode , 650 nm ◆

LED, 660 nm ◆ ◆

Approv als CE ◆

CE, cULus ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Las er clas s 1  acc . to  IE C 60825-1 ◆

Func tion disp lay LED yellow:
1. LE D li ts constantly: signal > 2 x  s wi tc hing po int (function reserve)
2. LE D flashes : signal between 1 x switch ing point and 2 x switch ing po int
3. LE D off: signal  < swi tc hing point

◆ ◆ ◆

Oper ating e lements s ensi tivity ad juster (A djus tm ent to  < 25% of the effectiv e operating range) ◆ ◆

Oper ating v ol tage 26.5 ... 31.6 V  via  AS-Interface network , min. 18.5 V ◆ ◆ ◆

No- load supply current ≤ 40 mA ◆ ◆ ◆

Swi tc hing ty pe Light/dar k ON, switchable via AS -i bus  s ystem ◆ ◆ ◆

Signal output A S-Interface ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K ) ◆

- 40 ... 60 °C (233 ... 333 K ) ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Connection P lastic c onnector M12 x 1, 4-p in ◆ ◆ ◆

Materia l

Housing P lastic A BS ◆ ◆ ◆

Optica l fac e plastic ◆ ◆

P lastic pane ◆

Mass 70 g ◆ ◆

80 g ◆

Electrical connection

Option AS-Interface

+1

3 -

Retro-reflective sensor with polarisation filter RL28-55-...-B3B/73c

• Sensor with AS interface according to Spec. 2.11
• Ultra bright LEDs for  power on, stabil ity control and 

switching state
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II
• Waterproof, protection class IP67

62
Spec 2.1

Laser Class I

1

2 3

4

Connector view

Dovetail mount

LED indicator: switching state

LED indicator: 
operation/error

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensitivity adjuster

5

16
17

.8

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

29
-5

5/
1

15
b

/1
3

6

R
L

29
-5

5/
2

5/
7

3c
/1

3
6

R
L

29
-5

5/
7

3c
/1

3
6

R
L

29
-5

5-
V

/1
1

5b
/1

36

R
L

29
-5

5-
V

/7
3

c/
1

36

R
L

29
-5

5-
V

/2
5

/7
3

c/
1

36

Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆

Forground s uppr ess ion ◆ ◆ ◆

Effective detection r ange 0.1 ... 7  m ◆ ◆ ◆

0.4 ... 6  m ◆ ◆ ◆

Threshold detection r ange 10 m ◆ ◆ ◆

8 m ◆ ◆ ◆

Reference target H85 reflec tor ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low, light wi th free light beam , flashes when fal ling short o f the stabi li ty  c ontrol ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 30 mA ◆ ◆ ◆ ◆ ◆

≤ 40 mA ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆

light ON ◆ ◆

Signal  output 2 P us h-pull outputs, short- circ ui t proof, rever se polar ity protection ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 60 °C ( 248 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection Plas tic connector M 12 x 1, 4- pin ◆ ◆ ◆ ◆

0.2 m fixed c able wi th M 12 connector, 4-p in ◆ ◆

Material

Housing Plas tic AB S ◆ ◆ ◆ ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆ ◆ ◆ ◆

Mass 70 g ◆ ◆ ◆ ◆ ◆

90 g ◆

Electrical connection

Option /73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /25/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Retro-reflective sensor with polarisation filter RL29-55-.../136

• Very clearly visible LED
• Powerful push-pull  output
• Optimal pr ice/power ratio
• Protection class II
• Foreground suppression, suited to recording of 

sheet-shrink-wrapped objects
RL29-55-V...

1

2 3

4

Connector view

Dovetail mount

LED indicator: switching state

Emitter

Receiver

Print
Type code
Connection diagram

5

16
17

.8

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

31
-5

4/
1

15
/1

3
6

R
L

31
-5

4/
1

15
b

/1
3

6

R
L

31
-5

4/
2

5/
7

3c
/1

3
6

R
L

31
-5

4/
7

3c
/1

3
6

Polarisation filter ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 9000 m m ◆ ◆ ◆ ◆

Reflector distance 20 ... 9000 mm ◆ ◆ ◆ ◆

Thres hold detec tion range 12 m wi th re flector  C110-2 ◆ ◆ ◆ ◆

Reference target reflector C110-2 ◆ ◆ ◆ ◆

Light sour ce LE D, 630 nm ◆ ◆ ◆ ◆

Approv als CE , cULus ◆ ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆ ◆

Func tion disp lay LE D yellow:
1. LE D l its cons tantly: signal  > 2  x  swi tch ing point (function res erv e)
2. LE D flashes: s ignal between 1 x switch ing po int and 2 x s wi tc hing po int
3. LE D off: signal < s wi tching po int

◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 20 m A ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆

light ON ◆

Signal output 2 Push-pul l outputs, short-c ircu it proof, r everse po lari ty  protec tion ◆ ◆ ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 500 Hz ◆ ◆ ◆ ◆

Am bient temperature -30 ... 55 °C (243 ... 328 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆

fixed cable wi th  plug connec tor M12 x 1, 4 p in ◆

connector M12 x  1, 4-p in ◆ ◆

Materia l  
Housing plastic ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆

Mass 133 g ◆ ◆

24 g ◆ ◆

Electrical connection

Option 59/115/136

+UBBN

WH

BU 0 V

BK Q

Q

Option /59/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /25/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Retro-reflective sensor with polarisation filter RL31-54/.../136

• Compact and stable housing
• Glare protected with polarisation filter
• Very clearly visible LED
• Powerful push-pull output
• Protection class II

LED yellow LED green

Emitter

Receiver

Color coding for 
operating principle
(see table)

Operating principle color

Retroreflective sensor with polarisation filter green

Retroreflective sensor without polarisation filter blue

Diffuse mode sensor energetic white

Through-beam sensor grey

Retroreflective sensor with background suppression red

 

 

10
.2

5

34
.3

5

7.15 ø 4.5

M12 x 1

18

ø 14

25

35

6
36

5062

6

5 5

2

1

4

3

2

5

8
8

24
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R
L

K
3

1
-5

4
/2

5
/3

1
/1

1
5

R
L

K
3

1
-5

4
/3

1
/1

1
5

R
L

K
3

1
-6

/2
5/

3
1/

1
15

R
L

K
3

1
-6

/3
1/

1
15

Polarisation fi lter ◆ ◆

Effective detection r ange 0 ... 9000 mm ◆ ◆

14 m ◆ ◆

Reflector  d is tance 20 ... 9000 mm ◆ ◆

200 ... 14000 mm ◆ ◆

Threshold detection r ange 12 m  with  reflec tor C110- 2 ◆ ◆

16.5 m wi th re flector H85-2 ◆ ◆

Reference target re flector  C110-2 ◆ ◆

H85-2 reflector ◆ ◆

Light s ource LED, 630 nm ◆ ◆

LED, 630 nm polarised ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆

Light ty pe red, modulated l ight ◆ ◆ ◆ ◆

Function d is play LED yel low:
1. LED li ts  c onstantly : signal > 2 x switch ing po int ( function reserve)
2. LED flashes: signal  between 1 x  s wi tching po int and 2 x switch ing point
3. LED off: signal < switch ing point

◆ ◆ ◆ ◆

Operating vo ltage 24 ... 240 V AC 
12 ... 240 V DC

◆ ◆ ◆ ◆

No-load supply current ≤ 40 mA ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆

l ight ON ◆ ◆

Signal  output Relay , 1  al ternator ◆ ◆ ◆ ◆

Switch ing vo ltage max. 250 V AC/DC ◆ ◆ ◆ ◆

Switch ing current max. 2  A ◆ ◆ ◆ ◆

Switch ing frequency 20 Hz ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 55 °C (248 ... 328 K ) ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection fix ed cable 2 m  , 5-core ◆ ◆ ◆ ◆

Material  
Housing plastic ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆

Mass 154 g ◆ ◆ ◆ ◆

Electrical connection

Option 31/115

~/+UBBN

WH NC

BU ~/0V

BK NO

GY C

Retro-reflective sensor with polarisation filter RLK31-.../31/115

• Operating voltage AC / DC
• Very clearly visible LED
• Relay output
• Compact and stable housing
• Protection class II

LED yellow LED green

Emitter

Receiver

Color coding for 
operating principle
(see table)

Operating principle color

Retroreflective with polarisation filter green

Retroreflective  blue

Diffusive Type white

Through beam grey

Retro-reflective sensor with background suppression red
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R
L

32
-5

4/
3

2/
7

3c
/8

2
b

Polarisation filter ◆

Effective detec tion range 0.1 ... 4 m ◆

Reflector distance 0.1 ... 4 m ◆

Thres hold detec tion range 8 m (with  H85 reflector) ◆

Light sour ce LED ◆

Approv als CE , cULus ◆

Light type red, m odulated light ◆

Func tion disp lay LED yellow, lights  up when light beam  is unblocked, flashes  when fal ling short of the 
stab il ity contro l

◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current 40 mA at 30 V DC ◆

Swi tc hing ty pe dark ON ◆

Signal output 1 PNP output, short-c ircu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing vol tage 30 V DC ◆

Swi tc hing cur rent max. 200 mA ◆

Swi tc hing fr equency 250 Hz ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆

Pr otection degree IP 65 ◆

Connection Plastic  c onnector M12 x 1, 4-p in ◆

Materia l  
Housing Terluran GV 15 ◆

Optica l fac e glass ◆

Mass 60 g ◆

Electrical connection

Option /32/73c/82b

Alarm

+UB1

3 0 V

4 Q

2

Retro-reflective sensor with polarisation filter RL32-54/32/73c/82b

• Glare protected with polarisation filter
• Excellent optical performance data
• Scratch-resistant and solvent resistant optical co-

vering made of glass
• Sleek design, special for storage and conveyor sys-

tems

1 4

2 3

Name plate

Receiver

Emitter

Display LED

Display LED

M12

22

18
.5

12

12.5

12
.2

24
.8

13
.5

1 45.5

30.5

14
.2

5

29.1

62
5

1.
5

72

ø4.5
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R
L

K
3

9
-5

4
/3

1
/4

0
a

/1
1

6

R
L

K
3

9
-5

4
-Z

/3
1/

4
0a

/1
1

6

R
L

K
3

9
-5

5
/3

1
/3

5
/4

0
a

/1
1

6

R
L

K
3

9
-5

5
-Z

/3
1/

3
5/

4
0a

/1
1

6

Polarisation fi lter ◆ ◆

Effective detection r ange 0 ... 20 m ◆ ◆

0 ... 7 m ◆ ◆

Reflector  d is tance 100 ... 9000 m m ◆ ◆

3 ... 20 m ◆ ◆

Threshold detection r ange 25 m ◆ ◆

9 m ◆ ◆

Reference target H85 reflec tor ◆ ◆ ◆ ◆

Light s ource LED ◆ ◆ ◆ ◆

Approvals CE ◆ ◆ ◆ ◆

Light ty pe red, modulated l ight ◆ ◆ ◆ ◆

Function d is play LED yel low: switc hing state
LED red: pre-fau lt ind ication

◆ ◆ ◆ ◆

Operating elements sensitiv ity adjus ter ◆ ◆ ◆ ◆

Operating vo ltage 12 ... 240 V DC 
24 ... 240 V AC (50 ... 60 Hz)

◆ ◆ ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆

≤ 55 mA ◆ ◆

Switch ing type l ight/dark swi tc hing ◆ ◆ ◆ ◆

Signal  output 1 relay  output ◆ ◆ ◆ ◆

Switch ing vo ltage ≤ 240 V  A C ◆ ◆ ◆ ◆

Switch ing current ≤ 3 A ◆ ◆

max. 3 A ◆ ◆

Switch ing frequency ≤ 25 Hz ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 55 °C (248 ... 328 K ) ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection terminal compar tm ent PG9, ≤ 2.5 mm 2 ◆ ◆ ◆ ◆

Material  
Housing PB T ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆

Mass 110 g ◆ ◆ ◆ ◆

Electrical connection

Option 31/40a/116

~/0 V

~/+UB

NO

C

1

2

3

4

Retro-reflective sensor with polarisation filter RLK39-.../31/../40a/116

• Visible red l ight
• Light/dark ON, switchable
• Protection degree IP67

LED yellow

LED red

O
pt

ic
al

 a
xi

s 
re

ce
iv

er

O
pt

ic
al

 a
xi

s 
em

itt
er

Terminal compartment

Sensivity adjuster

Light/dark on, switchable

only for version -Z:
Timer mode switch

only for version -Z:
Time adjuster

LED yellow

LED red

Back view (with
cover removed)

45

25

19

6

64

15

17

28
.4

40
.5

ø 5.4 ø 5.4

75

81.8

3

4

1

2

PG9

D L

1   2   3   4
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O
J

30
0

0-
M

1K
-E

01

O
J

30
0

0-
M

1K
-E

23

Polarisation filter ◆ ◆

Effective detec tion range 0 ... 3000 m m ◆ ◆

Reflector distance 200 ... 3000 m m ◆ ◆

Thres hold detec tion range 6 m ◆ ◆

Reference target r eflector C110-2 ◆ ◆

Light sour ce LED ◆ ◆

Approv als CE ◆ ◆

Light type r ed, m odulated l ight ◆ ◆

Func tion disp lay LED yellow: s wi tching sta te
LED red: stab il ity contr ol  ( flas hing)

◆ ◆

Oper ating e lements progr am ming s wi tch: bright/dark  c hangeov er swi tc h
s elec tion of the operating fr equency
s elec tion of the switch ing frequenc y
pulse ex tension
s tab il ity contro l dynam ic/sta tic

◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆

No- load supply current ≤ 35 mA ◆ ◆

Swi tc hing ty pe Light/dar k ON, switchable ◆ ◆

Signal output 1 NP N output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆

Swi tc hing cur rent ≤ 200 mA ◆ ◆

Swi tc hing fr equency ≤ 1 .5  kHz / 200 Hz switchable ◆ ◆

Am bient temperature - 25 ... 70 °C (248 ... 343 K ) ◆ ◆

Pr otection degree IP 67 ◆ ◆

Connection terminal c om partment M16, core c ros s-section  ≤ 2,5 mm2 ◆ ◆

Materia l  
Housing P BT ◆ ◆

Optica l fac e S cratch resistant mineral  glass  lens ◆ ◆

Mass 100 g ◆ ◆

Electrical connection

Option E01

Alarm

+UB1

4

0 V3

Q

2

Option E23

Alarm

+UB1

4

0 V3

Q

2

Retro-reflective sensor with polarisation filter OJ3000-M1K-...

• Light/dark ON parameterisable
• Visible red light
• Glare protected with polarisation filter
• Pre-fault indication and output (dynamic and static)
• Protected against mutual interference
• Removable terminal compartment

Optical axis
emitter

Optical axis
receiver

Terminal compartment

Terminal compartment

15

4.3 x 5.330

30

52

102

20
/2

2

59

30

21

15

9

10
4

LED

M
16

3 1

4 2
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Polarisation fi lter ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 1000 mm ◆ ◆ ◆ ◆

0 ... 2000 mm ◆ ◆ ◆ ◆

Reflector  d is tance 50 ... 1000 m m ◆ ◆ ◆ ◆

50 ... 2000 m m ◆ ◆ ◆ ◆

Threshold detection r ange 1200 m m ◆ ◆ ◆ ◆

2500 m m ◆ ◆ ◆ ◆

Reference target H85 reflec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LED y el low: switch ing s tate ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements sens itiv ity ad juster ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Contro l  input L ight ON: +UB, Dark ON: 0 V ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type light/dark switc hing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, short-ci rcu it pr oof, protected from rever se polarity, open co llec tor ◆ ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 300 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency ≤ 700 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆

connector M 12 x 1, 4-pin ◆ ◆ ◆ ◆

Material  

Housing bras s, n ic ke l-p la ted ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 15 g ◆ ◆ ◆ ◆

45 g ◆ ◆ ◆ ◆

Electrical connection

Option 36/40b/115

INWH

BN

BK Q

BU 0 V

+UB

Option 37/40b/92

IN2

1

4 Q

3 0 V

+UB

Option 36/40b/92

IN2

1

4 Q

3 0 V

+UB

Option 37/40b/115

INWH

BN

BK Q

BU 0 V

+UB

Retro-reflective sensor with polarisation filter GLV12-.../40b/...

• M12 threaded housing made of brass, nickel plated
• Visible red l ight
• Light/dark ON, programmable
• Protection degree IP67
• Glare protected with polarisation fi lter

GLV12-54...

Unit connector

Sensitivity adjusterOptical axis
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Polarisation filter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 3 .5  m ◆ ◆ ◆ ◆ ◆ ◆

0 ... 6 .5  m ◆ ◆ ◆ ◆ ◆ ◆

Reflector distance 0.05 ... 3 .5  m ◆ ◆ ◆ ◆ ◆ ◆

0.05 ... 6 .5  m ◆ ◆ ◆ ◆ ◆ ◆

Thres hold detec tion range 4.5 m  wi th  reflec tor C110- 2 ◆ ◆ ◆ ◆ ◆ ◆

9 m with  re flector H85 ◆ ◆ ◆ ◆ ◆ ◆

Reference target r eflector C110-2 ◆ ◆ ◆ ◆ ◆ ◆

H85-2 re flec tor ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red 640 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approv als CE, cULus L isted 57M 3 (Only in  ass ociation wi th UL Class 2 power supply ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e fronta l ◆ ◆ ◆ ◆ ◆ ◆

latera l ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED yellow: l ights  up, when r eceiving the light beam ; flashes when fal ling short o f the 
s tab il ity contro l; OFF when light beam  is interrupted

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆ ◆

l ight/dark  s wi tching ◆ ◆ ◆ ◆

l ight ON ◆ ◆ ◆ ◆

Signal output 1 npn, short-cir cui t proof, open co llec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antivalent, short-ci rcu it pr oof, open c ol lector s ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆ ◆

P lastic c onnector  M 12 x 1 ; 3- pin ◆ ◆ ◆ ◆

P lastic c onnector  M 12 x 1 ; 4- pin ◆ ◆

Materia l
Housing P C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass < 10 g ◆ ◆ ◆ ◆ ◆ ◆

< 100 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option 59/102/159

+UB1

4 Q

3 0 V

Option 73/120

+UB1

2

3 0 V

4 Q

QQ

Option 25/102/159

+UB1

4 Q

3 0 V

Option 25/102/115

+UBBN

BK Q

BU 0 V

Option 59/102/115

+UBBN

BK Q

BU 0 V

Retro-reflective sensor with polarisation filter GLV18-55-...

• Short design in M18 plastic housing
• 4 LEDs indicator for 360° all-round visibility
• Optical face lateral

GLV18-55-S...
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Polarisation fi lter
Effective detection r ange 0 ... 5 .5  m ◆ ◆ ◆ ◆ ◆ ◆

0 ... 6 .5  m ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0.05 ... 5.5  m ◆ ◆ ◆ ◆ ◆ ◆

0.05 ... 6.5  m ◆ ◆ ◆ ◆ ◆ ◆

Threshold detection r ange 6.5 m with re flector  C110-2 ◆ ◆ ◆ ◆ ◆ ◆

8 m  wi th  re flec tor C110-2 ◆ ◆ ◆ ◆ ◆ ◆

Reference target re flec tor C110-2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LE D, red 640 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, c ULus Listed 57M3 (Only in association with  UL Clas s 2 power s upply) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face frontal ◆ ◆ ◆ ◆ ◆ ◆

la tera l ◆ ◆ ◆ ◆ ◆ ◆

Function d is play LE D y el low: lights up, when receiving the light beam ; flashes when fa ll ing short o f the 
stabi lity c ontrol ; OFF when l ight beam is in terrupted

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆ ◆ ◆

light/dark switch ing ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆ ◆

Signal  output 1 npn, short-c ircu it proof, open col lector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antiva lent, short- circ ui t proof, open co llec tors ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 60 °C ( 248 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆ ◆ ◆

Plastic connec tor  M12 x  1 ; 3-p in ◆ ◆ ◆ ◆

Plastic connec tor  M12 x  1 ; 4-p in ◆ ◆

Material
Housing PC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass < 10 g ◆ ◆ ◆ ◆ ◆ ◆

< 100 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option 59/102/159

+UB1

4 Q

3 0 V

Option 73/120

+UB1

2

3 0 V

4 Q

QQ

Option 25/102/159

+UB1

4 Q

3 0 V

Option 59/102/115

+UBBN

BK Q

BU 0 V

Option 25/102/115

+UBBN

BK Q

BU 0 V

Retro-reflective sensor GLV18-6-...

• Short design in M18 plastic housing
• 4 LEDs indicator for  360° all-round visibil ity
• Optimal pr ice/power ratio
• Optical face lateral

GLV18-6-S...
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Polarisation filter ◆ ◆ ◆ ◆

Effective detec tion range 0 ... 4  m ◆ ◆ ◆ ◆

Reflector distance 0 ... 4000 m m ◆ ◆ ◆ ◆

Reference target H50 reflector ◆ ◆ ◆ ◆

Light sour ce LE D , 660 nm ◆ ◆ ◆ ◆

Approv als CE , cULus ◆ ◆ ◆ ◆

Light type Red l ight 660 nm ◆ ◆ ◆ ◆

Func tion disp lay dual  colour-LED, ye llow/green
yel low: swi tc hing state
grün: power on
flas hing: stab il ity contro l

◆ ◆ ◆ ◆

Oper ating e lements sensi tivi ty  ad juster ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 25 m A ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark on se lectab le electrica lly switchable ◆ ◆ ◆ ◆

Signal output 1 NPN output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 500 Hz ◆ ◆ ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆

connector M12 x  1, 4-p in ◆ ◆

Materia l  
Housing brass, n ick el -plated ◆ ◆ ◆ ◆

Optica l fac e PC ◆ ◆ ◆ ◆

Mass 110 g ◆ ◆

45 g ◆ ◆

Electrical connection

Option E4

INWH

BN

BK Q

BU 0 V

+UB

Option E4-V1

IN2

1

4 Q

3 0 V

+UB

Option E5

INWH

BN

BK Q

BU 0 V

+UB

Option E5-V1

IN2

1

4 Q

3 0 V

+UB

Retro-reflective sensor with polarisation filter OBS4000-18GM60-...

• Dual colour indication LED
• Glare protected with polarisation filter
• Light/dark ON, programmable
• Sensitivity adjuster for optimal adaptation to the ap-

plication
• Protection degree IP67
• Strong metall ic housing in cylindrical shape M18 x 1

S
en

si
tiv

ity
 a

dj
us

te
r

Unit connector

7

70

51

60

44

38

M18x1

24

4

LE
D

M12 x 1

43

2 1
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Polarisation fi lter ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Effective detection r ange 0 ... 18 m with re flector  H85 ◆ ◆ ◆

0 ... 3.5  m ◆ ◆ ◆ ◆ ◆ ◆

Reflector  d is tance 0.06 ... 18 m with re flector  H85 ◆ ◆ ◆

Threshold detection r ange 20 m with  reflector H85 ◆ ◆ ◆

4 m ◆ ◆ ◆ ◆ ◆ ◆

Light s ource laser diode Red l ight 660 nm ◆ ◆ ◆

LED, Red light 660 nm ◆ ◆ ◆ ◆ ◆ ◆

Approvals CE, cULus ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Laser class Laser clas s 1, IEC60825-1 ◆ ◆ ◆

Optical  face fronta l ◆ ◆ ◆ ◆ ◆ ◆

la ter al ◆ ◆ ◆

Function d is play LED y el low, light with  fr ee l ight beam , flashes when fal ling s hort of the s tab ili ty contro l , 
OFF when l ight beam is interrupted

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating elements Sensitiv ity adjus ter, light/dark switch ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 mA ◆ ◆ ◆

< 35 mA ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output Push-pul l output short-ci rcu it proof overvo ltage pr otected ◆ ◆ ◆

1 NPN output, short-ci rcu it pr oof, protected from rever se polarity, open co llec tor ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected from  r ev ers e polari ty, open co llector ◆ ◆ ◆

Switch ing vo ltage 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆ ◆

-25 ... 70 °C ( 248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection M12 c onnector, 4-p in ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Material  
Housing bras s, n icke l-p la ted ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 30/40a/118/126b

Alarm

+UB1

2

3 0 V

4 Q

Option 32/40a/82b/118

Alarm

+UB1

2

3 0 V

4 Q

Option 40a/118/128

+UB

n.c.

1

2

3 0 V

4 Q

Retro-reflective sensor with polarisation filter VL18-54-.../40a/118/...

• Clearly aranged control panel with very light LED 
display

• Flashing power on LED in case of short-circuit
• Multiple device installation possible, no mutual in-

terference
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II
• M18 threaded housing made of brass, nickel plated

Laser Class I

43

2 1

SENS.D
L

43

2 1

Unit connector

Sensitivity adjuster

Light/dark switch

Indicating/
Operating means

LED yellow LED green

Detail "A"

Detail "A"Light exit

Unit connector

Detail "A"

Version MS

Version M

11.2

7.
8

14.9

56.7

57.5

59.8

66.6

77.9

90.9

43.8

44.6

47.1

53.9

M
18

 x
 1

4

24

M
18

 x
 1

4

24

2

65

78
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0
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4
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5/
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M
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0

0-
IR

/4
0

b
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5
/1

1
0

Sensing range adjustment ◆ ◆

Detection range 4 ... 400 mm ◆

5 ... 400 mm ◆

Light sour ce IRED ◆

LED ◆

Light type infrared, modulated l ight ◆

r ed, m odulated l ight ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆

No- load supply current 25 m A ◆ ◆

Signal output P us h-pull output, short-c irc ui t proof, protec ted agains t reverse po larity ◆ ◆

Swi tc hing ty pe Light/dar k on se lectab le elec tr ica lly switchable ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K ) ◆ ◆

Pr otection degree IP 65 ◆ ◆

Connection M 8 connector, 4-p in ◆ ◆

Materia l

Housing A BS GV 5 ◆ ◆

Optica l fac e glass ◆ ◆

Mass 15 g ◆ ◆

Electrical connection

Option 40b/95/110

L/D

+UB1

2

3 0 V

4 Q

Energetic diffuse mode sensor ML4.1-8-400-../40b/95/110

• Miniature design
• Powerful push-pull output
• sensitivity adjuster
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Infrared light design

ML4.1-8-400-IR/40b/95/110

4 3

2 1

Display LEDs

Name plate

Connector 4-pin

Sensitivity adjuster

Fixing screw M2 x 5

S
ensitiv

Emitter

Receiver

0.6 18

M8 7.
9 

±
 0

.3
 

13.9

6.
8

7.
9

31
.425

.4

7.
2

8

39
.5



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 373

4.3

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, d
if

fu
se

d
 m

o
d

e 
se

n
so

rs
, e

n
er

g
et

ic

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

M
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-8
-4

00
/3

0
/1

1
5

M
L5

-8
-4

00
/3

2
/1

1
5

Sensi tivi ty ad justment ◆ ◆

Sensing range adjus tment ◆ ◆

Detec tion range 0 ... 400 m m ◆ ◆

Light s ource LED, In fr ared 950 nm ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current ≤ 30 mA ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llector ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty , open col lector ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆

Switch ing current max. 200 m A ◆ ◆

Switch ing frequency ≤ 500 Hz ◆ ◆

Ambient temperatur e -25 ... 70 °C ( 248 ... 343 K) ◆ ◆

Protection degr ee IP67 accord ing to E N 60529 ◆ ◆

Connection 2 m  cable, 3 x 0,14 mm², PUR ◆ ◆

Material
Housing Poly car bonate ◆ ◆

Optical  face PM MA ◆ ◆

Mass 20 g ◆ ◆

Electrical connection

Option /32/115

+UBBN

BK Q

BU 0 V

Option 30

+UBBN

BK Q

BU 0 V

Diffuse mode sensor ML5-8-400/../115

• Miniature design
• Infrared light design
• Light/dark ON, switchable
• Pre-fault indication
• Protection degree IP67
• Mounting holes for  screwing

Optical axis
receiver

Optical axis
emitter

LED red

LED yellow

Light/dark adjuster
Sensitivity
adjuster

M
IN

M
X

D
L

2.5

6.
5

3.5

26
.4

2.7

7

12

21 7
10

1224
M3
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Teac h-In ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detection range 20 ... 200 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 250 V AC with  degree of po llution 1-2 acc ord ing to  IEC 60664- 1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 NPN output, shor t- circ ui t proof, protec ted from  reverse po lari ty , open c ol lector ◆ ◆ ◆ ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆

l ight ON ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67, IP 69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆

fixed cable 200 mm  wi th  M12 connector, 4-p in ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆

Materia l
Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆

approx. 30 g ◆ ◆

approx. 50 g ◆ ◆ ◆ ◆

Electrical connection

Option /25/102

+UB1

3 0 V

4 Q

n.c.2

Option 103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /25/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Energetic diffuse mode sensor ML7-8-200/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit
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Teach-In ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 20 ... 200 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II , ra ted vol tage ≤ 250 V AC wi th  degree of pol lu tion 1-2 accord ing to IEC 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆

Switch ing type dark  ON ◆

light ON ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67, IP69K ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆

fixed c able 200 m m with  M 12 connec tor, 4- pin ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆

Material
Housing PC (Makro lon, g lass-fibr e-re in for ced) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆

approx. 30 g ◆ ◆

approx. 50 g ◆ ◆ ◆

Electrical connection

Option /25/102

+UB1

3 0 V

4 Q

n.c.2

Option 103/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /25/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Energetic diffuse mode sensor ML71-8-200/...

• Miniature design
• Automatic adjustment of sensitivity via Teach-In
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof
• Clearly visible function indicators
• Flashing power on LED in case of short-circuit
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Detection range 20 ... 200 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type red, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , c lass 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , ra ted vo ltage ≤ 250 V AC wi th degree of po llu tion 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 NP N output, short-c ircu i t proof, protec ted from reverse po larity, open c ol lector ◆ ◆ ◆ ◆

1 PNP output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe dar k ON ◆ ◆ ◆ ◆

l ight ON ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆

fixed cable 300 mm  with  M12 connector , 4-p in ◆ ◆

P lastic connector M 8, 3-pin ◆ ◆

plastic  c onnector M8 , 4-p in ◆ ◆ ◆ ◆ ◆ ◆

Materia l
Housing P C (M ak rolon, glass -fibre- reinforced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

approx. 50 g ◆

Electrical connection

Option /25/102

+UB1

3 0 V

4 Q

n.c.2

Option /25/102/115

+UBBN

WH n.c.

BU 0 V

BK Q

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Option /59/102

+UB1

2 n.c.

3 0 V

4 Q

Energetic diffuse mode sensor ML8-8-200-RT/...

• Miniature design
• Flexible mounting possibilities due to slotted hole
• Waterproof, protection class IP67
• Protection class II
• Yellow LED indicator behind the front panel

Emitter

Receiver

switching state display

switching 
state display
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Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 10 ... 450 mm ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LED 950 nm ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC , clas s 2 ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 25 mA ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 2 npn shor t- circ ui t proof, protec ted agains t reverse po lari ty , open c ol lector ◆ ◆ ◆

2 pnp, short-c ircu it proof, protec ted against reverse po larity , open co llec tors ◆ ◆ ◆

Switch ing type light/dark switch ing ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 55 °C ( 253 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆

plastic connector  M 8 , 4- pin ◆ ◆

150 mm cable wi th  M12 connector, 4-p in ◆

150 mm P VC c able wi th V1 connec tor 150 mm cable wi th  M12 connector, 4-p in ◆

Material

Housing AB S ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option /115/127

+UBBN

WH

BU 0 V

BK Q

Q

Option /115b/120

+UB 1

 2

 3 0 V

 4 Q

Q

Option /115b/127

+UB 1

 2

 3 0 V

 4 Q

Q

Option /120/143

+UB 1

 2

 3 0 V

 4 Q

Q

Option /127/143

+UB 1

 2

 3 0 V

 4 Q

Q

Energetic diffuse mode sensor ML17-8-450/...

• Miniature design
• Ultra bright LEDs for power on and switching state
• Sensing range adjustable
• Front side mounting with M18-thread or side moun-

ting holes
• Sturdy, waterproof plastic housing
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Sensing range adjustment ◆ ◆ ◆

Detection range 20 ... 2000 mm  , adjus tab le ◆ ◆ ◆

Light sour ce LED 660 nm ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 40  % ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆

Pr otection clas s 2 , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆

No- load supply current ≤ 40 mA ◆ ◆ ◆

Signal output 2 Push-pull  outputs, s hort-ci rcu it pr oof, reverse po larity  protection ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆

l ight ON ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆

Swi tc hing fr equency 125 Hz ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K ) ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆

Connection P lastic c onnector M12 x 1, 4-p in ◆ ◆

with 0.2 m fixed cable and M 12 connector, 4-p in ◆

Materia l

Housing P lastic A BS ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆

Mass 70 g ◆ ◆ ◆

Electrical connection

Option /73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /59/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Energetic diffuse mode sensor RL29-8-2000/.../136

• Very clearly visible LED
• Good alignabil ity due to red transmission LED
• Powerful push-pull output
• Optimal price/power ratio
• Protection class II

1

2 3

4

Dovetail mount

LED indicator: switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensing range adjuster

Connector view

5
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Sensing range adjus tment ◆ ◆ ◆ ◆

Detec tion range 0 ... 1200 mm  adjustab le ◆ ◆

Light s ource LED, 630 nm ◆ ◆ ◆ ◆

Light ty pe red, modulated l ight ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆

24 ... 240 V AC 
12 ... 240 V DC

◆ ◆

Protection class II , ra ted vol tage ≤ 250 V AC with  degr ee of po llution 1-2 ac cor ding to  IEC 60664- 1 Out-
put circ ui t bas is insu lation of input c ircu it ac cor ding to  E N50178, ra ted insu lation vo ltage 
240 V AC

◆ ◆ ◆ ◆

No-load supply current ≤ 20 mA ◆ ◆

≤ 40 mA ◆ ◆

Power consumption ≤ 2 VA ◆ ◆

Signal  output Relay , 1  al ternator ◆ ◆

2 Pus h-pull  outputs , short-cir cui t proof, reverse po larity protection ◆ ◆

Switch ing type dark  ON ◆ ◆

l ight ON ◆ ◆

Switch ing vo ltage max. 250 V AC/DC ◆ ◆

max. 30 V DC ◆ ◆

Switch ing current max. 100 mA ◆ ◆

max. 2 A ◆ ◆

Switch ing frequency ≤ 500 Hz ◆ ◆

20 Hz ◆ ◆

Ambient temperatur e -25 ... 55 °C (248 ... 328 K ) ◆ ◆

-30 ... 55 °C (243 ... 328 K ) ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection fix ed cable 2 m  , 5-core ◆ ◆

connector  M 12 x 1, 4-pin ◆ ◆

Material

Housing plastic ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆

Mass 155 g ◆ ◆

25 g ◆ ◆

Electrical connection

Option 31/115

~/+UBBN

WH NC

BU ~/0V

BK NO

GY C

Option /59/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /25/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Energetic diffuse mode sensor RL.31-8-1200-RT/...

• Very clearly visible LED
• Compact and stable housing
• Protection class II
• Operating voltage AC / DC

RLK31-8-1200-RT/31/115
RLK31-8-1200-RT/31/59/115

34
.3

5
34

,3
5

LED yellow LED green

Sensing range adjuster

Color coding for 
operating principle
(see table)

 

Emitter

Receiver

View X

Operating principle color

Retroreflective sensor with polarisation filter green

Retroreflective sensor without polarisation filter blue

Diffuse mode sensor energetic white

Through beam sensor grey

Retroreflective sensor with background suppression red
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0
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1
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K
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9
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0-
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1
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0
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R
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K
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9
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/4

0
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R
L

K
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9
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-Z
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4
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Sensing range adjustment ◆ ◆ ◆ ◆

Tim er ◆ ◆

Detection range 0 ... 2000 m m ◆ ◆

0 ... 800 mm ◆ ◆

Light sour ce IRED ◆ ◆ ◆ ◆

Light type infr ared, m odulated l ight ◆ ◆ ◆ ◆

Oper ating v ol tage 12 ... 240 V  DC 
24 ... 240 V  AC ( 50 ... 60 Hz )

◆ ◆ ◆ ◆

No- load supply current ≤ 35 m A ◆ ◆ ◆ ◆

Power c onsumption ≤ 3  VA ◆ ◆ ◆ ◆

Signal output 1 re lay output ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆

Swi tc hing vol tage ≤ 240 V AC ◆ ◆ ◆ ◆

Swi tc hing cur rent ≤ 3  A ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 25 Hz ◆ ◆ ◆ ◆

Tim er func tion On-/off- de lay or  pu lse ex tension on c hoice ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection term inal  c om partment PG9, ≤ 2.5 m m2 ◆ ◆ ◆ ◆

Materia l

Housing PBT ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆

Mass 110 g ◆ ◆ ◆ ◆

Electrical connection

Option 31/40a/116

~/0 V

~/+UB

NO

C

1

2

3

4

Diffuse mode sensor RLK39-8-.../31/40a/116

• Infrared light
• Light/dark ON, switchable
• Protection degree IP67
• Timer function

RLK39-8-...-Z...

LED yellow

LED red

O
pt

ic
al

 a
xi

s 
re

ce
iv

er

O
pt

ic
al

 a
xi

s 
em

itt
er

Terminal compartment

Sensivity adjuster

Light/dark on, switchable

only for version -Z:
Timer mode switch

only for version -Z:
Time adjuster

LED yellow

LED red

Back view (with
cover removed)

45

25

19

6

64

15

17

28
.4

40
.5

ø 5.4 ø 5.4

75

81.8

3

4

1

2

PG9

D L

1   2   3   4
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O
J

50
0

-M
1

K
-E

0
1

O
J

50
0

-M
1

K
-E

2
3

Sensing range adjus tment ◆ ◆

Detec tion range without fibre optics  : 0  ... 500 m m , wi th  fibre optic see se lection table for fibr e optic s ◆ ◆

Light s ource LED ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆

Signal  output 1 NPN output, s hort-ci rcu it pr oof, protected from rever se polar ity, open co llector ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty , open col lector ◆

Switch ing type light/dark switch ing ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆

Switch ing current ≤ 200 m A ◆ ◆

Switch ing frequency ≤ 1.5  k Hz  / 200 Hz s wi tc hable ◆ ◆

Timer function pulse extension 20 ms, switchable ◆ ◆

Output of the pre-faul t indication 1 npn, ac tive when fal ling short of the stab il ity contr ol ◆

1 pnp, ac tive when fal ling short of the stab il ity contr ol ◆

Ambient temperatur e -25 ... 70 °C ( 248 ... 343 K) ◆ ◆

Protection degr ee IP67 ◆ ◆

Connection term inal compartm ent M 16, c ore cross- sec tion  ≤ 2,5 m m2 ◆ ◆

Material

Housing PB T ◆ ◆

Optical  face Scr atch res istant minera l g lass lens ◆ ◆

Mass 100 g ◆ ◆

Electrical connection

Option E01

Alarm

+UB1

4

0 V3

Q

2

Option E23

Alarm

+UB1

4

0 V3

Q

2

Fibre optic amplifier for glass fibre optics OJ500-M1K-...

• Light/dark ON parameterisable
• Protected against mutual interference
• Position of the sensor head adjustable
• For glass fibre light guide

Terminal compartment

Terminal compartment

Optical axis

Sensitivity adjuster

15

4.3 x 5.320

30

30

30

41

91

100

20
/2

2

59

10
4

15

15

ø
25

.5

6

LED

M
16

3 1

4 2
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K
T

10
-8

-8
0

S
U

1
0/

4
0a

/4
9

/1
1

6

S
U

1
1/

3
2/

4
0a

/8
2

b
/1

1
5

S
U

1
1/

3
2/

4
0a

/8
2

b
/9

2

S
U

1
1/

4
0a

/4
9

/1
1

5

S
U

1
1/

4
0a

/4
9

/9
2

Detection range 0 ... 80 mm ◆

Light sour ce IRE D ◆

Light type infrared, modulated light ◆

Oper ating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆

No- load supply current 40 mA ◆ ◆ ◆ ◆ ◆

Signal output 1 npn, 1 pnp synchronised-swi tc hing, s hort-ci rcu it pr oof, protected against rev ers e polar ity ◆ ◆ ◆

1 pnp, short-c ircu it proof, open co llector ◆ ◆

Swi tc hing ty pe light/dark switch ing ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage 30 V DC ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent 200 mA ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 70 Hz ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp, inac tive when fal ling short of the stabi lity c ontrol ◆ ◆

Am bient temperature -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP40 ◆

IP65 ◆ ◆ ◆ ◆ ◆

Connection fixed c able 1500 mm ◆

fixed c able 2500 mm ◆ ◆

M12 c onnector, 4-p in ◆ ◆

scr ew term inals ◆

Materia l

Housing alumin ium ◆ ◆ ◆ ◆

PV C ◆

V2A ◆

Optica l fac e glass ◆

Mass 20 g ◆

50 g ◆

60 g ◆ ◆ ◆ ◆

Electrical connection

To signal 
converter

Option:

Option:

Stability
control

Option:

Stability
control

Signal converter SU10 ...

Signal converter SU11 ...
Cable connection (option 115) Connector (option 92)

KT10 H/KT10 80

WH

BN

YE

BU

BK

WH

BN

BK

BU

/49

2

1

3

4

BU

BK

WH

BN/YE

/32/82

2

1

4

3

/49 /32/82

/49

+UB

Q1

0 V

Q2

Q

+UB

0 V

+UB

Q1

0 V

Q2

Q

+UB

0 V

0 V

+UB

Q2

Q1

Diffuse mode sensor KT10-8-80

• Miniature design in M4 housing
• Housing material high-grade steel
• Fastening nuts designed so that they cannot be 

over-tightened
• Signal converters SU10... or SU11... are suitable to 

operate

SW 7

M
4 

x 
0.

5

25

3.2
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Amplifier SU10... and SU11 for sensors KS/KSE10... and KT10...

Amplifier for mounting on a standard top 
hat rail.

Amplifier
SU10/40a/49/116

Amplifier
SU11.../92

Amplifier
SU11.../115

2

1 3

4

Light/dark switch

Display LED

Sensitivity adjuster

Sensitive

For M4

Changeover 
switch

Name plate

From KT10-H
KT10

KS/KSE10

35

94
.4

5

58

45
22

.5

90

18

BU WH BN/YE BK

1

4

3

2

Connector

Function display-LED

M
4,

 t 
=

 4

Sensivity adjuster

Connection
receiver

Connection
emitter

20

30

20

30

13
,8

5

44
,5

3,
5

60

9,
5

20
40

M12 x 1

Sensivity adjuster

Indicator-LED

M
4-

4 
de

ep

20

30

20

30

13
.8

5

44
.5

3.
5

60

9.
5

20

40
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G
L

V
1

2
-8

-2
0

0/
3

6/
4

0b
/1

15

G
L

V
1

2
-8

-2
0

0/
3

6/
4

0b
/9

2

G
L

V
1

2
-8

-2
0

0/
3

7/
4

0b
/1

15

G
L

V
1

2
-8

-2
0

0/
3

7/
4

0b
/9

2

Sensing range adjustment ◆ ◆ ◆ ◆

Detection range 0 ... 200 mm ◆ ◆ ◆ ◆

Light sour ce LE D, 660 nm ◆ ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 20 m A ◆ ◆ ◆ ◆

Contro l input Light ON: +UB
Dark ON: 0 V

◆ ◆ ◆ ◆

Signal output 1 NPN output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆

Swi tc hing vol tage max. 30 V  DC ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 300 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 700 Hz ◆ ◆ ◆ ◆

Am bient temperature -25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆

connector M12 x  1, 4-p in ◆ ◆

Materia l
Housing brass, n ick el -plated ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆

Mass 15 g ◆ ◆

45 g ◆ ◆

Electrical connection

Option 36/40b/115

INWH

BN

BK Q

BU 0 V

+UB

Option 37/40b/92

IN2

1

4 Q

3 0 V

+UB

Option 36/40b/92

IN2

1

4 Q

3 0 V

+UB

Option 37/40b/115

INWH

BN

BK Q

BU 0 V

+UB

Diffuse mode sensor GLV12-8-200/../40b/...

• M12 threaded housing made of brass, nickel plated
• Visible red light
• Light/dark ON, programmable
• Protection degree IP67

Unit connector

Sensitivity adjusterOptical axis

38.85

45.8

34

65

M
12

 x
 1

4

M
12

 x
 1

LED

17

1

2

3

4
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L
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0
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1
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2
0

G
L

V
1

8
-8

-2
0
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1
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G
L

V
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8
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0

0/
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1

02
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5
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G
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V
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8
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0/
5
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1
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1
5

G
L

V
1

8
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0

0/
5
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5
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G
L

V
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8
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0

0/
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3/
1
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G
L

V
1

8
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5
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1
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2
0

G
L

V
1

8
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5

0/
2
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1
5

G
L

V
1

8
-8

-4
5

0/
2
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1
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/1

5
9

G
L

V
1

8
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-4
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0/
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V
1

8
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5

0/
5
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1
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5
9

G
L

V
1

8
-8

-4
5

0/
7

3/
1

20

Sensi tivi ty ad justment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 50 ... 200 mm  adjustab le ◆ ◆ ◆ ◆ ◆ ◆

50 ... 450 mm  adjustab le ◆ ◆ ◆ ◆ ◆ ◆

Light s ource LE D, red 640 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II,  ra ted insulation vo ltage ¡ Ü 250 V AC wi th degree of pol lu tion 1-2 accord ing to  IEC 
60664-1

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current < 20 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 npn, short-c ircu it proof, open col lector ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antiva lent, short- circ ui t proof, open co llec tors ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆ ◆ ◆

light/dark switch ing ◆ ◆ ◆ ◆

light ON ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 60 °C ( 248 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆ ◆ ◆

Plastic connec tor  M12 x  1 ; 3-p in ◆ ◆ ◆ ◆

Plastic connec tor M12 x  1, 4-p in ◆ ◆

Material
Housing PC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass < 10 g ◆ ◆ ◆ ◆ ◆ ◆

< 100 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option 59/102/159

+UB1

4 Q

3 0 V

Option 73/120

+UB1

2

3 0 V

4 Q

QQ

Option 25/102/159

+UB1

4 Q

3 0 V

Option 25/102/115

+UBBN

BK Q

BU 0 V

Option 59/102/115

+UBBN

BK Q

BU 0 V

Energetic diffuse mode sensor GLV18-8-...

• Short design in M18 plastic housing
• 4 LEDs indicator for  360° all-round visibil ity
• Optimal pr ice/power ratio
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Sensitivity adjus tm ent ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detection range 50 ... 200 m m adjustable ◆ ◆ ◆ ◆ ◆ ◆

50 ... 400 m m adjustable ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red 640 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II,  r ated insu lation vo ltage ¡Ü 250 V A C with  degree of po llution 1-2 ac cor ding to  IEC 
60664- 1

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 npn, short-cir cui t proof, open co llec tor ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antivalent, short-ci rcu it pr oof, open c ol lector s ◆ ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆ ◆ ◆

l ight/dark  s wi tching ◆ ◆ ◆ ◆

l ight ON ◆ ◆ ◆ ◆

Swi tc hing vol tage m ax . 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆ ◆

P lastic c onnector  M 12 x 1 ; 3- pin ◆ ◆ ◆ ◆

P lastic c onnector  M 12 x 1 ; 4- pin ◆ ◆

Materia l
Housing P C ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass < 10 g ◆ ◆ ◆ ◆ ◆ ◆

< 100 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option 59/102/159

+UB1

4 Q

3 0 V

Option 73/120

+UB1

2

3 0 V

4 Q

QQ

Option 25/102/159

+UB1

4 Q

3 0 V

Option 25/102/115

+UBBN

BK Q

BU 0 V

Option 59/102/115

+UBBN

BK Q

BU 0 V

Energetic diffuse mode sensor GLV18-8-...-S/...

• Short design in M18 plastic housing
• Optical face lateral
• 4 LEDs indicator for 360° all-round visibility
• Optimal price/power ratio

21
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Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 0 ... 200 m m ◆ ◆ ◆ ◆

0 ... 500 m m ◆ ◆ ◆ ◆

Light s ource IRE D , 880 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe Infrared ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 NPN output, short-ci rcu it pr oof, protected from rever se polarity, open co llec tor ◆ ◆ ◆ ◆

1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆ ◆

Switch ing type Light/dark on s electable e lectrical ly  s wi tchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing vo ltage max. 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency ≤ 500 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -25 ... 55 °C ( 248 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆

connector M 12 x 1, 4-pin ◆ ◆ ◆ ◆

Material

Housing bras s, n ic ke l-p la ted ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 110 g ◆ ◆ ◆ ◆

45 g ◆ ◆ ◆ ◆

Electrical connection

Option E4

INWH

BN

BK Q

BU 0 V

+UB

Option E4-V1

IN2

1

4 Q

3 0 V

+UB

Option E5

INWH

BN

BK Q

BU 0 V

+UB

Option E5-V1

IN2

1

4 Q

3 0 V

+UB

Diffuse mode sensor OBT.00-18GM60-..

• Dual colour indication LED
• High switching frequency
• Light/dark ON, programmable
• Strong metallic housing in cylindrical shape M18 x 1
• Protection degree IP67
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Sensing range adjustment ◆ ◆ ◆ ◆ ◆ ◆

Detection range 0 ... 400 mm , adjustable ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce las er  d iode Red light 650 nm ◆ ◆ ◆

LED, Red l ight 660 nm ◆ ◆ ◆

Las er clas s Laser c lass 1, IEC60825-1 ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664- 1 ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 30 mA ◆ ◆ ◆ ◆ ◆ ◆

Signal output P us h-pull output, shor t-c irc ui t proof, protec ted agains t reverse po larity ◆ ◆

1 NPN output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆ ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆

Swi tc hing ty pe l ight/dar k ON, switchable ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing vol tage 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 25 ... 55 °C (248 ... 328 K) ◆ ◆ ◆

- 25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection M 12 connector, 4-pin (V ario- Quick fas t connection technology) ◆ ◆ ◆ ◆ ◆ ◆

Materia l
Housing brass, n icke l- plated ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 32/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Option 30/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Option 32/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Diffuse mode sensor VT18-8-400-M-.../40a/118/...

• Clearly aranged control panel with very light LED 
display

• Flashing power on LED in case of short-circuit
• Multiple device installation possible, no mutual in-

terference
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II
• M18 threaded housing made of brass, nickel plated

Laser Class I

Unit connector

Light/dark switch

Indicating/
Operating means

LED yellow LED green

Detail "A"

Detail "A"

Sensing range adjuster

11.2

7.
8
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Sensing range adjus tment ◆

Detec tion range 100 ... 2500 mm ◆

Light s ource IRED ◆

Light ty pe infrared, modulated light ◆

Operating vo ltage 24 V DC ± 20 % ◆

No-load supply current 30 mA ◆

Signal  output 2 pnp, antiv alent, short-cir cui t proof, protected against r everse po lari ty ◆

Switch ing type light/dark switc hing ◆

Switch ing vo ltage max. 30 V DC ◆

Switch ing current max. 200 m A ◆

Switch ing frequency 35 Hz ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆

Protection degr ee IP67 ◆

Connection Plas tic connector M 12 x 1, 4- pin ◆

Material

Housing AB S ◆

Optical  face Plas tic lenses ◆

Mass approx. 70 g ◆

Electrical connection

Option 47/73c

+UB1

2

3 0 V

4 Q

Q

Diffuse mode sensor GLV30-8-2500/47/73c

• M30 plastic housing
• Light/dark switching

TW

Display LED

Sensitivity adjuster

SW 36

M
30

 x
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M
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Back ground suppres sion ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detection range 10 ... 40 m m ◆ ◆ ◆ ◆ ◆

10 ... 60 m m ◆ ◆ ◆ ◆

10 ... 80 m m ◆ ◆ ◆ ◆

7 ... 20 mm ◆ ◆ ◆ ◆

Detection range max. 10 ... 100 mm ◆ ◆ ◆ ◆

10 ... 50 m m ◆ ◆ ◆ ◆ ◆

10 ... 80 m m ◆ ◆ ◆ ◆

5 ... 25 mm ◆ ◆ ◆ ◆

Light sour ce IRED, 880 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

LED, red 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) approx.
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Light type infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

red, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 25 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output Push-pul l output, short-ci rcu it pr oof, protected against rever se polar ity ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

NPN, open col lector short-ci rcu it pr oof protected against reverse po larity ◆

Swi tc hing ty pe Light/dark  on s electable e lectrical ly  s wi tchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fix ed cable 2 m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

M8 connector, 4-pin ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l

Housing AB S GV5 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 40b/95/102

L/D

IN2

1

4 Q

3 0 V

Option 40b/110/115

L/D

+UBBN

WH

BU 0 V

BK Q

Option 40b/95/110

L/D

+UB1

2

3 0 V

4 Q

Diffuse mode sensor with background suppression ML4.2-8-H-.../40b/...

• Miniature design
• Precise background suppression
• Very small black-white difference
• Small,  sharp light spot
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protected against mutual interference

4

12

3

Connector 4-pin

Fixing screw M2 x 5

Unit connector M8 1 operating display green
2 indication of the switching state yellow
3 emitter axis
4 receiver axis

18

M8 x 1 7.
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Background suppression ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆

Detec tion range 10 ... 40 mm ◆ ◆

10 ... 60 mm ◆ ◆

10 ... 80 mm ◆ ◆

15 ... 120 m m ◆ ◆

15 ... 150 m m ◆

7 ... 20 mm ◆ ◆

Detec tion range m in. 10 ... 30 mm ◆ ◆ ◆

Detec tion range m ax. 10 ... 100 m m ◆ ◆

10 ... 50 mm ◆ ◆

10 ... 80 mm ◆ ◆

18 ... 120 m m ◆ ◆

18 ... 150 m m ◆

5 ... 25 mm ◆ ◆

Light s ource LED, red 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Black/White  di fferenc e (6 %/90 %) <  [m m] 1 1 10 10 15 15 10 % 10 % 15 %
Background suppression s tarts from [mm] 25 25 50 50 80 80 100 100
Adjustment range 30 ... 120 m m ◆ ◆

30 ... 150 m m ◆

Light ty pe red, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

10 ... 30 V DC , c lass 2 ◆ ◆ ◆

No-load supply current < 25 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 2 Push- pull  outputs, c om plem entary , s hort-ci rcu it proof, 
reverse polari ty -pr otected

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type Light/dar k ON, programmable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆

fixed cable  200 mm with  M 12x1 connec tor, 4- pin ◆

M 8 connector , 4-p in ◆ ◆ ◆ ◆ ◆

Material
Housing A BS GV5 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face P lastic pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

P MMA ◆ ◆ ◆

Mass approx. 10 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

approx. 15 g ◆

Electrical connection

Option 59/95/136

+UB1

2

3 0 V

4 Q

Q

Option 59/115/136

+UBBN

WH

BU 0 V

BK Q

Q

Diffuse mode sensor with background suppression ML6-8-H-...-RT/59/.../136

• Miniature design
• Precise background suppression
• Very small  black-white difference
• Small, sharp l ight spot
• Widely visible LED indicators for Power-On, swit-

ching status, short circuit and undervoltage
• Push-pull output

4

12

3

Connector 4-pin

Fixing screw M2 x 5

Unit connector M8 1 operating display green
2 indication of the switching state yellow
3 emitter axis
4 receiver axis
5 sensing range adjuster

18

M8 x 1 7.
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Back ground suppres sion ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detection range 4 ... 140 mm ◆ ◆ ◆ ◆ ◆ ◆

5 ... 140 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

5 ... 350 mm ◆ ◆ ◆

Detection range min. 4 ... 25 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

5 ... 25 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detection range max. 10 ... 350 m m ◆ ◆ ◆

12 ... 140 m m ◆ ◆ ◆ ◆ ◆ ◆

13 ... 140 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

LED, red ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 10  % ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

< 17  % ◆ ◆ ◆

< 6  % ◆ ◆ ◆ ◆ ◆ ◆

Adjustm ent range 25 ... 140 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

25 ... 350 m m ◆ ◆ ◆

Light type infr ared, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current < 20 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , rated vo ltage ≤ 50 V AC wi th  degree of pol lu tion 1-2 accord ing to IEC 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 2 Push-pul l outputs, complementary, short-ci rcu it proof, reverse po lari ty -pr otected ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 npn antiva lent, shor t- circ ui t proof, protec ted agains t reverse po larity ◆

2 pnp, antiva lent, short-c ircu it proof, protected against reverse po larity ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 1 kHz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

250 Hz ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67, IP 69K ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆ ◆ ◆ ◆ ◆

fixed cable  200 mm  wi th  M8 connector, 4-p in ◆ ◆

fixed cable 200 mm  wi th M12 c onnector, 4-p in ◆ ◆ ◆ ◆ ◆

plastic connec tor M8 , 4-p in ◆ ◆ ◆ ◆ ◆

Materia l
Housing PC ( Makro lon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e PMM A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass appr ox. 10 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 59/115b/136

+UB1

2

3 0 V

4 Q

Q

Option /115/120

+UBBN

WH

BU 0 V

BK Q

Q

Option 59/115/136

+UBBN

WH

BU 0 V

BK Q

Q

Option /115b/120

+UB 1

 2

 3 0 V

 4 Q

Q

Option 59/136/143

+UB1

2

3 0 V

4 Q

Q

Option 59/115a/136

+UB1

2

3 0 V

4 Q

Q

Option /120/143

+UB 1

 2

 3 0 V

 4 Q

Q

Diffuse mode sensor with background suppression ML7-8-H-.../65a/...

• Miniature design
• Reliable detection of all surfaces, independent of 

colour and structure
• Minimal black-white difference
• Precision background suppression, adjustable
• Reliable, even under the toughest cleaning conditi-

ons - certified as per ECOLAB
• IP69K Steam jet proof

7.
2
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M
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-1
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0
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2

5
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5
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1
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5b

M
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4

0
-R

T/
5

9
/6

5
a/

1
03

/1
1

5b

M
L8

-8
-H

-3
5

0
-I

R
/2

5/
6

5a
/1

0
3

/1
1

5b

M
L8

-8
-H

-3
5

0
-I

R
/5

9/
6

5a
/1

0
3

/1
1

5b

Background suppression ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆ ◆

Detec tion range 4 ... 350 mm ◆ ◆

5 ... 140 mm ◆ ◆

Detec tion range m in. 4 ... 25 m m ◆ ◆

5 ... 25 m m ◆ ◆

Detec tion range m ax. 10 ... 350 m m ◆ ◆

13 ... 140 m m ◆ ◆

Light s ource IRED ◆ ◆

LE D red ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 15  % ◆ ◆

< 25  % ◆ ◆

Adjustment range 25 ... 140 m m ◆ ◆

25 ... 350 m m ◆ ◆

Light ty pe infr ared, m odulated l ight ◆ ◆

red, modulated light ◆ ◆

Operating vo ltage 10 ... 30 V DC , class  2 ◆ ◆ ◆ ◆

No-load supply current < 20 m A ◆ ◆ ◆ ◆

Protection class II , rated vo ltage ≤ 50 V AC wi th  degree of pol lu tion 1-2 accord ing to IEC 60664-1 ◆ ◆ ◆ ◆

Signal  output 1 PNP output, short-c ircu it proof, protected from reverse po larity, open co l lector ◆ ◆ ◆ ◆

Switch ing type dark ON ◆ ◆

light ON ◆ ◆

Switch ing current max. 100 mA ◆ ◆ ◆ ◆

Switch ing frequency 200 Hz ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆

Protection degr ee IP 65 ◆ ◆ ◆ ◆

Connection fixed cable 300 mm  wi th M12 c onnector, 4-p in ◆ ◆ ◆ ◆

Material
Housing PC ( Makro lon, glas s-fibre-re in forc ed) ◆ ◆ ◆ ◆

Optical  face PMM A ◆ ◆ ◆ ◆

Mass appr ox. 10 g ◆ ◆ ◆ ◆

Electrical connection

Option /59/103

+UB1

3 0 V

4 Q

n.c.2

Option /25/103

+UB1

3 0 V

4 Q

n.c.2

Diffuse mode sensor with background suppression ML8-8-H-.../65a/103/115b

• Miniature design
• Minimal black-white difference
• Flexible mounting possibili ties due to slotted hole
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II

Receiver optical axis

1) Transmitter optical axis
2) Receiver optical axis TW min.
3) Receiver optical axis TW max.

7.
2 

1)
 

7.
7 

2)

9.
9 

3)

14
.2

7.
6

ø3.2

15.5

10
3

31

2

14 3

11

23
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M
L9

-8
-H

-5
0

/2
5

/6
5b

/1
0

3
/1

1
5/

1
23

M
L9

-8
-H

-5
0

/2
5

/6
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/1
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3
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1
5a

/1
2

3

M
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-8
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-5
0

/2
5

/6
5b

/1
0

3
/1

2
3/

1
43

Back ground suppres sion ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆

Teac h-In ◆ ◆ ◆

Detection range 5 ... 50 mm ◆ ◆ ◆

Detection range min. 10 ... 15 mm ◆ ◆ ◆

Detection range max. 5 ... 50 mm ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 10  % ◆ ◆ ◆

Adjustm ent range 15 ... 50 mm ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆

No- load supply current < 20 mA  at 24 V ◆ ◆ ◆

Pr otection clas s II,  r ated vo ltage ≤ 50 V A C with  degr ee of po llu tion 1- 2 according to IEC 60664-1 ,  
func tion insu lation acc. to DIN EN 50178

◆ ◆ ◆

Func tion input E xt. Teach- In  input (ET) ◆ ◆ ◆

Signal output 1 PNP output, short-ci rcu it pr oof, protected from rever se po larity, open co llec tor ◆ ◆ ◆

Swi tc hing ty pe l ight ON ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K ) ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Connection fixed cable 2 m ◆

fixed cable  200 mm with  M8 c onnector, 4-p in ◆

plastic connector M8 , 4-p in ◆

Materia l

Housing P C (M ak rolon, glas s-fibre-rein forced) ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆

Mass approx. 15 g ◆

approx. 25 g ◆

approx. 50 g ◆

Electrical connection

Option 25/103/115/123

+UBBN

BU 0 V

BK Q

Teach-InWH

Option 25/103/123/143

+UB1

3 0 V

4 Q

Teach-In2

Option 25/103/115a/123

+UB1

3 0 V

4 Q

Teach-In2

Diffuse mode sensor with background suppression ML9-8-H-50/25/65b/103/.../123

• Ultra br ight LEDs for power on and switching state
• Flashing power on LED in case of short-circuit
• TEACH-IN
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protected against mutual interference
• Protection class II

* optical axis transmitter
** optical axis receiver

LED yellow

LED green

LED yellow

Teach In

10
.1

M8 x 1

38

23

15
.4

10
4.

5

Ø 4.2

10.7 3.3

13.3

11

7 
* 13

 *
*



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 395

4.4

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, d
if

fu
se

d
 m

o
d

e 
se

n
so

rs
 w

it
h

 b
ac

kg
ro

u
n

d
 s

u
p

p
re

ss
io

n

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

M
LV

12
-8

-H
-1

0
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M
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5
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5
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6
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Background suppression ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 20 ... 250 mm  , adjus tab le ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

40 ... 100 mm  , adjus tab le ◆

Detec tion range m in. 20 ... 40 m m ◆

20 ... 50 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range m ax. 20 ... 100 mm ◆

20 ... 250 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRE D, 880 nm ◆ ◆

LED, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Black/White  di fferenc e (6 %/90 %) 10 % at 100 m m ◆

10 % at 250 m m ◆ ◆ ◆ ◆ ◆ ◆

6 % at 250 mm ◆ ◆

Adjustment range 40 ... 100 mm ◆

50 ... 250 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

red, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 40 mA ◆

≤ 55 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II , ra ted vol tage ≤ 300 V AC wi th  degree of pol lu tion 1-2 accord ing to  IEC 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty , 0 .2 A / 30 V DC ◆ ◆ ◆ ◆ ◆

2 pnp outputs, antiv alent, s hort-ci rcu it proof, protected from  rev ers e polari ty, open co llector ◆ ◆ ◆ ◆

Switch ing type Light/dark ON, switchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current max. 0.2 A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

500 Hz ◆

Ambient temperatur e -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 mm ◆

Metal  connec tor M12 x  1, 4-p in , 90° convertib le ◆ ◆

Metal  connec tor M12, 5-p in , 90° convertible ◆ ◆ ◆ ◆

Metal  connec tor M8, 4-p in , may be rotated 90° ◆ ◆

Material
Housing Frame: d ie-cast zinc, n ick el -plated, Laterals: plas tic PC, g lass -fiber re in for ced ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face Plas tic pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /47/65b/92
Option /47/65b/95

+UB1

3 0 V

4 Q

2 Q

Option /65b/115/128

+UBBN

WH

BU 0 V

BK Q

GY n.c.

n.c.

Option /65b/95/128

+UB1

3 0 V

4 Q

2 n.c.

Option /65b/124/128

+UB1

2

3 0 V

4 Q

5 n.c.

n.c.

Option /47/65b/124

+UB1

2

3 0 V

4 Q

5 n.c.

Q

Diffuse mode sensor with background suppression MLV12-8-H-.../65b/...

• Reliable detection of al l surfaces, independent of 
colour and structure

• Minimal black-white difference
• Ultra bright LEDs for power on and switching state
• Flashing power on LED in case of short-circuit
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Multiple device installation possible, no mutual in-

terference

MLV12-8-H

M12x1 M8x1

2

2

1
3

4

6

5

2

4
3

1
5

3

12

4

Connector 90˚ adjustable position 
Connection options:

1 Operating display green

2 Switch state yellow

3 Bright/dark switch

4 Adjuster of detection range

6 Optical axis emitter

5 Optical axis receiver

M4 / 4 deep

Fixed cable

Unit Connector M12 Unit Connector M8

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

24

ø4.5

11.5

12

49

21
.3 31

.8

2

M8x1
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b
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2
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1
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M
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12
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W

-R
T

/6
5

b
/9

5
/1

2
8

Back ground analysis ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆

Detection range 50 ... 150 m m , ad justab le ◆ ◆ ◆

Light sour ce LED, 680 nm ◆ ◆ ◆

Adjustm ent range 50 ... 150 m m ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆

No- load supply current ≤ 55 mA ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆

Signal output 1 push-pul l output, short-ci rcu it pr oof, protected against rever se polar ity, 0.2  A / 30 V  DC ◆ ◆

2 pnp outputs , antiva lent, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing ty pe Light/dar k ON, switchable ◆ ◆ ◆

Swi tc hing cur rent m ax . 0 .2 A ◆ ◆ ◆

Swi tc hing fr equency 1000 Hz ◆ ◆ ◆

Am bient temperature - 40 ... 60 °C (233 ... 333 K ) ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Connection M eta l connector  M 12, 5-p in , 90° conver tible ◆ ◆

M etal connector  M 8, 4-pin, may be rotated 90° ◆

Materia l

Housing Fr am e: die- cas t zinc, n ic ke l-p la ted
Latera ls: p lastic P C, glas s-fiber reinforced

◆ ◆ ◆

Optica l fac e P lastic pane ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

Electrical connection

Option /65b/95/128

+UB1

3 0 V

4 Q

2 n.c.

Option /47/65b/124

+UB1

2

3 0 V

4 Q

5 n.c.

Q

Option /65b/124/128

+UB1

2

3 0 V

4 Q

5 n.c.

n.c.

Diffuse mode sensor with backround evaluation MLV12-8-HW-RT/65b/...

• Reliable detection of all surfaces, independent of 
colour and structure

• Minimal black-white difference
• Ultra br ight LEDs for power on and switching state
• Flashing power on LED in case of short-circuit
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Multiple device installation possible, no mutual in-

terference

MLV12-8-H

M12x1 M8x1

2

2

1
3

4

6

5

2

4
3

1
5

3

12

4

Connector 90˚ adjustable position 
Connection options:

1 Operating display green

2 Switch state yellow

3 Bright/dark switch

4 Adjuster of detection range

6 Optical axis emitter

5 Optical axis receiver

M4 / 4 deep

Fixed cable

Unit Connector M12 Unit Connector M8

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

24

ø4.5

11.5

12

49

21
.3 31

.8

2

M8x1
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Background suppression ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range 50 ... 350 mm  , adjus tab le ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range m in. 10 ... 50 m m ◆ ◆ ◆ ◆ ◆

20 ... 50 m m ◆ ◆ ◆ ◆

Detec tion range m ax. 30 ... 350 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRE D, 880 nm ◆ ◆ ◆ ◆

LED, 660 nm ◆ ◆ ◆ ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 10  % at 350  mm ◆ ◆ ◆ ◆

< 15  % at 350  mm ◆ ◆ ◆ ◆ ◆

Background suppression + 10 % of the upper lim it o f the detection range ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Adjustment range 50 ... 350 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆

red, modulated l ight ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC 
Power from Class 2 P ower Sourc e

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current max. 25 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection class II,  ra ted vol tage ≤ 50 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664- 1 
function insulation ac c. to  DIN EN 50178

◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 push- pull  output, short-cir cui t proof, pr otected against r everse po lari ty ◆

2 P us h-pull outputs , complementary, short- circ ui t proof, rever se polar ity-protected ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type Light/dark ON, switchable ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2500 mm ◆ ◆

fixed cable 300 m m with  M 12 connec tor, 4- pin ◆ ◆

Metal  connec tor M12, 4-p in ◆ ◆

Metal  connec tor M8, 3-p in ◆

Metal  connec tor M8, 4-p in ◆ ◆

Material
Housing aluminium  , Del ta-S eal coated ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face glass pane ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 100 g ◆ ◆ ◆ ◆

50 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 59/95/136

+UB1

2

3 0 V

4 Q

Q

Option 59/92/136

+UB1

2

3 0 V

4 Q

Q

Option 59/115/136

+UBGN

BN

GR 0 V

WH Q

Q

Option 40a/98/110

+UB1

4

3 0 V

Q

Diffuse mode sensor with background suppression MLV41-8-H-350-...

• Reliable detection of al l surfaces, independent of 
colour and structure

• Minimal black-white difference
• Precision background suppression, adjustable
• Extremely high switching frequency
• Clearly visible function indicators
• Short circuit and low voltage indicator

1 Operating display green

2 Function display yellow

3 Sensing range adjuster

4    Optical axis transmitter

5 Optical axis receiver

31
.3

16
.8

ø 4.3 (3 x)

59
.5 56

.5

3.
7

13.6

30
.5

22.6

48
.6

M12 x 1

13
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3
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R
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R
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Back ground suppres sion ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Tim er yes ◆ ◆ ◆

Detection range 50 ... 1000 mm ◆ ◆ ◆

50 ... 2000 mm ◆ ◆ ◆

50 ... 500 m m ◆ ◆ ◆

Detection range min. 50 ... 150 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆ ◆ ◆ ◆

LED ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 10  % ◆ ◆ ◆

< 20  % ◆ ◆ ◆

< 5  % ◆ ◆ ◆

Light type infr ared, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆

red, m odulated light ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current 100 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input em itter deactiv ation at +UB ◆ ◆ ◆

Signal output 1 pnp and 1 npn short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆ ◆

2 pnp, antiva lent, short-c ircu it proof, protected against reverse po larity ◆ ◆ ◆

2 pnp, antiva lent, 1 npn short-c ircu it proof, protected against reverse po larity ◆ ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆ ◆ ◆

Light/dark ON, switc hable ◆ ◆ ◆

Swi tc hing cur rent max. 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 10 Hz ◆ ◆ ◆ ◆ ◆ ◆

70 Hz ◆ ◆ ◆

Tim er func tion GAN, GA B, IA B, progr am mable, adjustm ent r ange 0.1 ...10 s ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection terminal  c om partment ◆ ◆ ◆

M12 connector, 4-pin ◆ ◆ ◆ ◆ ◆ ◆

Materia l
Materia l  

Housing Terluran GV 15 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 180 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /47/92

+UB1

3 0 V

4 Q

2 Q

Option /49/92

+UB1

3 0 V

4 Q1

2 Q2

Option /116/125

Test

+UB

0

1

2

0 V

Q1

Q2

3

4

5

Q

Diffuse mode sensor with background suppression RL23-8-H-...

• Adjustable background suppression
• Sturdy plastic housing
• Optical surface made of scratch-resistant glass
• Protected against mutual interference

1 4

2 3

ON

0

1

2

3

4

5

1 2 3 4

ON

0

1

2

3

4

5

1 2 3 4

Adjuster of 
detection range

Indicator of detection range

Receiver

Emitter

Name plate

Programming 
switch light/dark

Display LED

Display LED

Display LED

Programming 
switch light/dark;
time functions

Time adjuster

Terminal compartment
RL23-8-H-1000
RLK23-8-H-1000

Terminal compartment
RL23-8-H-2000
RLK23-8-H-2000

S
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Background suppression ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆

Detec tion range 50 ... 1000 m m ◆

50 ... 2000 m m ◆

50 ... 500 mm ◆

Detec tion range m in. 50 ... 150 mm ◆ ◆ ◆

Detec tion range m ax. 50 ... 1000 m m ◆

50 ... 3000 m m ◆

50 ... 500 mm ◆

Light s ource IRE D ◆ ◆

LE D ◆

Black/White  di fferenc e (6 %/90 %) < 10  % ◆

< 20  % ◆

< 5  % ◆

Light ty pe infrared, m odulated light ◆ ◆

red, modulated light ◆

Operating vo ltage 12 ... 240 V AC , 10 ... 30 V DC ◆ ◆ ◆

Power consumption 3 V A ◆ ◆ ◆

Signal  output 1 re lay, 1  a lternator ◆

1 re lay output, 1 a lternator ◆ ◆

Switch ing type light/dark switch ing ◆ ◆

Light/dark ON, swi tchable ◆

Switch ing current max. 2 A ◆ ◆ ◆

Switch ing frequency 10 Hz ◆ ◆ ◆

Timer function GAN, GAB, IAB, programmable, ad justment range 0.1 ...10 s ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆

Connection term inal compartm ent ◆ ◆ ◆

Material  

Housing Ter luran GV15 ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆

Mass 180 g ◆ ◆ ◆

Electrical connection

Option /31/116

n.c.0

1

2

C

NC

~/0 V

3

4

5

NO

~/+UB

Diffuse mode sensor with background suppression RLK23-8-H-.../31/116

• Adjustable background suppression
• Sturdy plastic housing
• Optical surface made of scratch-resistant glass
• Infrared light

RLK23-8-H-1000-IR/31/116
RLK23-8-H-2000-IR/31/116

Indicator of 
detection range

R

E

Programming 
switch light/dark

Programming 
switch light/dark time 
functions

Time adjuster

Terminal compartment
RL23-8-H-1000
RLK23-8-H-1000

Terminal compartment
RL23-8-H-2000
RLK23-8-H-2000

Display LED Display LED

Display LED

Adjuster of 
detection range

67.6

5.3

48.5

26
.8

8.
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32
19
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Back ground suppres sion ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Tim er ◆ ◆

Detection range 20 ... 2000 m m ◆ ◆ ◆

20 ... 400 mm ◆ ◆ ◆ ◆ ◆

20 ... 700 mm ◆ ◆ ◆ ◆

Light sour ce IRE D, 880 nm ◆ ◆ ◆ ◆

LE D, 660 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) <  % 10 10 10 10 15 8 20 20 20 40 40 40
Back ground suppres sion max. + 10 % of the upper  l im it of the detec tion range ◆ ◆ ◆ ◆ ◆ ◆ ◆

Adjustm ent range 150 ... 400 m m ◆

Light type infrar ed, m odulated light ◆ ◆ ◆ ◆

red, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 40 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s II , ra ted v ol tage ≤ 250 V AC with  degree of pol lu tion 1- 2 according to IEC 60664-1 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 pus h-pull  output, shor t- circ ui t proof, protec ted agains t reverse po lari ty ◆ ◆ ◆ ◆

2 pnp, antiva lent, short- circ ui t proof, pr otected agains t reverse po lari ty  , open c ol lectors ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark ON, s wi tchable ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 m A ◆ ◆ ◆ ◆

max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 250 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Tim er func tion GAN, GAB, IAB, GAN-IAB , GA N-GA B, program mable, adjus tm ent in terva l  0 .02 s ... 1  s ◆ ◆

Am bient temperature -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2500 mm ◆ ◆

term inal  compartm ent with  8 spring-loaded terminals  for wi re  c ros s section 0,5 ... 1 ,5  
mm 2, insu lation s tr ipping 7,5 ... 8,5  mm, cable g land M16 x  1,5

◆ ◆

plastic connector  M 12 x 1, 5-pin ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l  

Housing Plastic ABS ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 112 g ◆ ◆

70 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /105/110

1

2

3 0 V

Q4

5

n.c.

+UB

n.c.

Option /47/115

BN

WH

BU 0 V

QBK

Q

+UB

Option /110/116

Q

n.c.

n.c.

n.c.

0 V

+UB

GY

GY

GY

GY

BU

BU

OG

OG

Option /47/105

1

2

3 0 V

Q4

5

Q

+UB

n.c.

Option /47/116

Q1

Q2

n.c.

n.c.

0 V

+UB

GY

GY

GY

GY

BU

BU

OG

OG

Diffuse mode sensor with background suppression RL28-8-H-...

• Ultra br ight LEDs for power on and switching state
• Waterproof, protection class IP67
• Protection class II
• Not sensitive to ambient light, even with switched 

energy saving lamps

1

2 3

4

5

Dovetail mount

LED indicator: switching state

LED indicator: operation

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensing range adjuster Light/dark switch

Connector view

5

16
26

.5

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

28
-8

-H
-1

5
0

0-
L

A
S

/1
05

/1
1

0

R
L

28
-8

-H
-1

5
0

0-
L

A
S

/4
7/

1
05

R
L

28
-8

-H
-1

5
0

0-
L

A
S

/4
7/

1
15

b

Background suppression ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆

Detec tion range 100 ... 1500 m m ◆ ◆ ◆

Detec tion range m in. 50 ... 200 m m ◆ ◆ ◆

Detec tion range m ax. 100 ... 1500 m m ◆ ◆ ◆

Light s ource las er d iode , 650 nm ◆ ◆ ◆

Black/White  di fferenc e (6 %/90 %) ≤ 40  % ◆ ◆ ◆

Background suppression m ax . + 10 % of the upper limi t o f the detection range ◆ ◆ ◆

Laser class 1  acc . to  IE C 60825-1 ◆ ◆ ◆

Light ty pe r ed, m odulated l ight ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆

No-load supply current ≤ 40 mA ◆ ◆ ◆

Protection class II,  r ated vo ltage ≤ 250 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆

Signal  output 1 push-pul l output, short-ci rcu it pr oof, protected against rever se polar ity ◆

2 pnp outputs , antiva lent, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆ ◆

Switch ing type Light/dar k ON, switchable ◆ ◆ ◆

Switch ing current m ax . 100 mA ◆

m ax . 200 mA ◆ ◆

Switch ing frequency 250 Hz ◆ ◆ ◆

Ambient temperatur e - 10 ... 50 °C (263 ... 323 K ) ◆ ◆ ◆

Protection degr ee IP 67 ◆ ◆ ◆

Connection plastic connector M12 x  1, 5-p in ◆ ◆

0.2 m  fixed cable with  M12 connector, 4-pin ◆

Material
Housing P lastic A BS ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆

Mass approx. 70 g ◆ ◆ ◆

Electrical connection

Option /47/105

1

2

3 0 V

Q4

5

Q

+UB

n.c.

Diffuse mode sensor with background suppression RL28-8-H-1500-LAS/...

• Visible red l ight, pulsed LASER light
• Small light beam diameter for  detection of small 

parts
• Ultra bright LEDs for power on and switching state
• Not sensitive to ambient light, even with energy sa-

ving lamps
• Waterproof, protection class IP67
• Protection class II

Laser Class I

1

2 3

4

5

Dovetail mount

LED indicator: switching state

LED indicator: operation

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensing range adjuster Light/dark switch

Connector view

5

16
26

.5

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

K
2

8
-8

-H
-4

0
0-

R
T

-Z
/3

1/
1

16

R
L

K
2

8
-8

-H
-7

0
0-

R
T

-Z
/3

1/
1

16

R
L

K
2

8
-8

-H
-2

0
00

-I
R

-Z
/3

1
/1

1
6

Back ground suppres sion ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆

Tim er ◆ ◆ ◆

Detection range 20 ... 2000 m m ◆

20 ... 400 mm ◆

20 ... 700 mm ◆

Detection range min. 20 ... 150 mm ◆

20 ... 200 mm ◆ ◆

Light sour ce IRE D, 880 nm ◆

LE D, 660 nm ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 10  % ◆

< 20  % ◆

< 40  % ◆

Back ground suppres sion max. + 10 % of the upper  l im it of the detec tion range ◆ ◆ ◆

Light type infrar ed, m odulated light ◆

red, modulated light ◆ ◆

Oper ating v ol tage 12 ... 240 V AC/DC ◆ ◆ ◆

Power c onsumption ≤ 3.5  V A ◆ ◆ ◆

Pr otection clas s II,  ra ted v ol tage ≤ 250 V AC wi th  degree of pol lu tion 1- 2 accord ing to
IEC 60664-1 

◆ ◆ ◆

Signal output Relay, 1  a l ternator ◆ ◆ ◆

Swi tc hing ty pe light/dark ON, s wi tc hable ( Switchable, The l ight/dar k switch is only activated i f the other one is 
in  posi tion 'dark  ON' .)

◆ ◆ ◆

Swi tc hing cur rent max. 2 A ◆ ◆ ◆

Swi tc hing fr equency 250 Hz ◆ ◆ ◆

Tim er func tion GAN, GAB, IAB, GAN-IAB , GA N-GA B, program mable, adjus tm ent in terva l  0 .1 ... 10 s ◆ ◆ ◆

Am bient temperature -40 ... 60 °C ( 233 ... 333 K) ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆

Connection term inal compartm ent wi th  8 spring-loaded terminals  for wi re  c ros s section 0,5 ... 1 ,5  mm 2, 
insu lation stripp ing 7,5 ... 8 ,5 m m, cable g land M16 x 1,5

◆ ◆ ◆

Materia l  

Housing Plastic ABS ◆ ◆ ◆

Optica l fac e Plastic pane ◆ ◆ ◆

Mass 112 g ◆ ◆ ◆

Electrical connection

12
V

 ..
. 2

40
 V

A
C

/D
C

NO8 (BK)

7 (WH)

6 (GY)

NC

C

C

~0 V

5 (GY)

4 (BU)

3 (BU)

2 (BN)

~/+UB

1 (BN)

Diffuse mode sensor with background suppression RLK28-8-H-...-Z/31/116

• Ultra br ight LEDs for power on and switching state
• Programmable time function GAN, GAB, IAB and 

GAN-IAB as double function
• Not sensitive to ambient light, even with energy sa-

ving lamps
• Waterproof, protection class IP67
• Protection class II
• Good alignabil ity due to red transmission LED

Receiver

Emitter

Name plate

Light/dark switch

LED-switch statusLED-switch status

LED-operating display

Dovetail mount

DIP-switch

Indicator of detection range
for GAB and IAB
Indicator of detection range
for GAN

Relay NC
Relay NO

Relay center contact

12 ... 240 V AC/DC

12 ... 240 V AC/DC

Sensing range adjuster

DIP-switch

9.6

25.8

2

25

6
62

115

63

88

65.5

26

SW8

ø5

26
.5

16

5
4
3
2
1

8
7
6

GY
BU
BU
BN
BN

BK
WH
GY

ON

4
3
2
1

OFF
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R
L

28
-8

-H
-4

0
0

-R
T

-B
3

B
/7

3
c

R
L

28
-8

-H
-7

0
0

-R
T

-B
3

B
/7

3
c

Background suppression ◆ ◆

Sensing range adjus tment ◆ ◆

Detec tion range 20 ... 400 m m ◆

20 ... 700 m m ◆

Detec tion range m in. 20 ... 150 m m ◆

20 ... 200 m m ◆

Detec tion range m ax. 20 ... 400 m m ◆

20 ... 700 m m ◆

Light s ource LED, 660 nm ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 10  % ◆

< 20  % ◆

Background suppression m ax . + 10 % of the upper limi t o f the detection range ◆ ◆

Light ty pe r ed, m odulated l ight ◆ ◆

Operating vo ltage 26.5 ... 31.6 V  via  AS- Interface network , min. 18.5 V ◆ ◆

No-load supply current ≤ 40 mA ◆ ◆

Protection class II,  r ated vo ltage ≤ 250 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664- 1 ◆ ◆

Test input Data b it D2: 
0 : em itter on 
1: em itter o ff

◆ ◆

Signal  output A S-Interface ◆ ◆

Switch ing type Light/dar k ON, switchable via A S-i bus  system ◆ ◆

Switch ing frequency 250 Hz ◆ ◆

Timer function Im puls ed off-delay IAB , 50 m s, swi tchable via  AS- Interface ◆ ◆

Ambient temperatur e - 40 ... 60 °C (233 ... 333 K) ◆ ◆

Protection degr ee IP 67 ◆ ◆

Connection P lastic  c onnector M12 x 1, 4-p in ◆ ◆

Material

Housing P lastic  A BS ◆ ◆

Optical  face plastic ◆ ◆

Mass 70 g ◆ ◆

Electrical connection

Option AS-Interface

+1

3 -

Diffuse mode sensor with background suppression RL28-8-H-...-RT-B3B/73c

• Sensor with AS interface according to Spec. 2.11
• Ultra bright LEDs for power on and switching state
• Good alignability due to red transmission LED
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Waterproof, protection class IP67
• Protection class II

62
Spec 2.1

1

2 3

4

Dovetail mount

LED indicator: switching state

LED indicator: 
operation/error

LED indicator: 
switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensing range adjuster

Connector view

5

16
26

.5

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88

10
4
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R
L

29
-8

-H
-1

2
0

0-
R

T
/1

1
5

b
/1

3
6

R
L

29
-8

-H
-1

2
0

0-
R

T
/5

9
/7

3
c

/1
3

6

R
L

29
-8

-H
-1

2
0

0-
R

T
/7

3
c

/1
3

6

Back ground suppres sion ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆

Detection range 30 ... 1200 mm  , adjus tab le ◆ ◆ ◆

Detection range min. 20 ... 200 m m ◆ ◆ ◆

Detection range max. 30 ... 1200 mm ◆ ◆ ◆

Light sour ce LED 660 nm ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 35  % at 1200 mm  s ensor range ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆

No- load supply current ≤ 40 mA ◆ ◆ ◆

Pr otection clas s 2 , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆

Signal output 2 Push-pull  outputs, s hort-ci rcu it pr oof, reverse po larity  protection ◆ ◆ ◆

Swi tc hing ty pe dark ON ◆

l ight ON ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆

Swi tc hing fr equency 125 Hz ◆ ◆ ◆

Am bient temperature - 25 ... 60 °C (248 ... 333 K ) ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆

Connection P lastic c onnector M12 x 1, 4-p in ◆ ◆

with 0.2 m fixed cable and M 12 connector, 4-p in ◆

Materia l  

Housing P lastic A BS ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆

Mass 70 g ◆ ◆ ◆

Electrical connection

Option /73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /59/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Diffuse mode sensor with background suppression RL29-8-H-1200-RT/.../136

• Very clearly visible LED
• Good alignabil ity due to red transmission LED
• Minimal black-white difference
• Powerful push-pull output
• Optimal price/power ratio
• Protection class II

1

2 3

4

Dovetail mount

LED indicator: switching state

Emitter

Receiver

Print
Type code
Connection diagram

Sensing range adjuster

Connector view

5

16
26

.5

11
6

62

2
25 9.8

25.8

54.3

14.8

SW 8

ø5

51.8

10

M12 x 1

88
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R
L

31
-8

-H
G

U
-3

0
0-

R
T

/1
15

b
/1

3
6

R
L

31
-8

-H
G

U
-3

0
0-

R
T

/5
9/

7
3c

/1
3

6

R
L

31
-8

-H
G

U
-3

0
0-

R
T

/7
3c

/1
3

6

Background suppression ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆

Detec tion range 10 ... 300 m m ◆ ◆ ◆

Light s ource LED, 630 nm ◆ ◆ ◆

Background b lank ing ≥ 450 mm ◆ ◆ ◆

Light ty pe r ed, m odulated l ight ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆ ◆

Protection class II , r ated vo ltage ≤ 230 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆

Signal  output 2 Push-pull  outputs, short-ci rcu it pr oof, reverse po larity  protection ◆ ◆ ◆

Switch ing type dark ON ◆

l ight ON ◆ ◆

Switch ing current m ax . 100 mA ◆ ◆ ◆

Switch ing frequency ≤ 500 Hz ◆ ◆ ◆

Ambient temperatur e - 30 ... 55 °C (243 ... 328 K ) ◆ ◆ ◆

Protection degr ee IP 67 ◆ ◆ ◆

Connection fixed cable with  plug connector M12 x 1, 4 p in ◆

c onnector M12 x 1, 4-p in ◆ ◆

Housing plastic ◆ ◆ ◆

Optical  face P MM A ◆ ◆ ◆

Mass 25 g ◆ ◆

50 g ◆

Electrical connection

Option /59/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Option /25/73c/136

+UB1

3 0 V

4 Q1

2 Q2

Diffuse mode sensor with backround blanking RL31-8-HGU-300-RT/.../136

• Background interference suppression
• Very clearly visible LED
• Powerful push-pull  output
• Red transmission light
• Compact and stable housing
• Protection class II

34
.3

5
34

,3
5

LED yellow LED green

Sensing range adjuster

Color coding for 
operating principle
(see table)

 

Emitter

Receiver

View X

Operating principle color

Retroreflective sensor with polarisation filter green

Retroreflective sensor without polarisation filter blue

Diffuse mode sensor energetic white

Through beam sensor grey

Retroreflective sensor with background suppression red

 

 

10
.2

5

7.15 ø 4.5

M12 x 1

18

ø 14

25

35

6
36

5062

6

2

5 5

8
8

24

5

X

2

3

4

1
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O
C

H
10

0-
M

1
K

-E
23

Back ground suppres sion ◆

Sensing range adjustment ◆

Detection range 0 ... 100 m m ◆

Detection range min. 0 ... 30 mm ◆

Detection range max. 0 ... 100 m m ◆

Light sour ce LED ◆

Light type infrared, modulated light ◆

Oper ating v ol tage 10 ... 30 V  DC ◆

No- load supply current ≤ 35 mA ◆

Signal output 1 P NP  output, short-cir cui t proof, pr otected from  r evers e polari ty, open col lector ◆

Swi tc hing ty pe light/dark switc hing ◆

Swi tc hing cur rent ≤ 200 m A ◆

Swi tc hing fr equency ≤ 1.5  k Hz  / 200 Hz  s wi tchable ◆

Tim er func tion pulse extension 20 ms , switc hable ◆

Output o f the pre-fau lt ind ication 1 pnp, ac tive when fal ling short of the stabi lity c ontrol ◆

Am bient temperature -25 ... 60 °C ( 248 ... 333 K) ◆

Pr otection degree IP67 ◆

Connection ter minal compartm ent M 16, cor e cross- sec tion  ≤ 2,5 m m2 ◆

Materia l  

Housing PB T ◆

Optica l fac e Sc ratch resistant m inera l g lass lens ◆

Mass 100 g ◆

Electrical connection

Option E23

Alarm

+UB1

4

0 V3

Q

2

Diffuse mode sensor with background suppression OCH100-M1K-E23

• Light/dark ON parameterisable
• Pre-fault indication and output (dynamic and static)
• Protected against mutual interference
• Removable terminal compartment
• Position of the sensor head adjustable

Optical axis
emitter

Optical axis
receiver

Terminal compartment

Terminal compartment

Sensing range adjuster

15

4.3 x 5.330

30

52

102

20
/2

2

59

30

21

15

9

10
4

LED

M
16

3 1

4 2



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 407

4.4

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, d
if

fu
se

d
 m

o
d

e 
se

n
so

rs
 w

it
h

 b
ac

kg
ro

u
n

d
 s

u
p

p
re

ss
io

n

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

S
B

L
-8

-H

S
B

L
-8

-H
/2

5

S
B

L
-8

-H
/2

5
/3

0

S
B

L
-8

-H
/3

0

S
B

L
-8

-H
-S

L
-V

S
B

L
-8

-H
-S

L
-V

-Z

S
B

L
-8

-H
-S

L
-V

-Z
-3

11
0

Background suppression ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensing range adjus tment ◆ ◆ ◆ ◆ ◆ ◆ ◆

Timer ◆ ◆

Detec tion range 40 ... 900 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range m in. 40 ... 340 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range m ax. 40 ... 900 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRE D ◆ ◆ ◆ ◆ ◆ ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 10  % ◆ ◆ ◆ ◆ ◆ ◆ ◆

Adjustment range 340 ... 900 m m ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆

Cascadabil ity max. 25  sensors per  l ine ◆

max. 50  sensors per  l ine ◆ ◆

Operating vo ltage 24 V DC ◆

24 VDC -20% +10% ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current max. 125 m A ◆

max. 30 mA ◆ ◆ ◆ ◆

max. 80 mA ◆ ◆

Signal  output 1 npn, short-c irc ui t proof, protec ted against reverse po larity ◆ ◆

1 pnp, short-c irc ui t proof, protec ted against reverse po larity ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆

light ON ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 100 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pneumatic output 2/3 way va lv e ◆ ◆ ◆

Kind of valve currentless  closed ◆ ◆ ◆

Operating pr ess ur e 0 ... 7 bar ◆

2 ... 8 bar ◆ ◆

Medium air ◆ ◆ ◆

Ambient temperatur e -20 ... 50 °C ( 253 ... 323 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection Connector M12 x 1 ◆ ◆ ◆ ◆

Connector M12 x 1 ; Connec ting cable with  S oc ket, stra ight M12 x  1 ◆ ◆ ◆

Material

Housing plastic ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face Plas tic lens ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 200 g ◆ ◆ ◆

approx. 50 g ◆ ◆ ◆ ◆

Electrical connection

SBL-8-H

2

1

3

4 n.c.

+UB

Q

0 V

SBL-8-H/25

2

1

3

4 n.c.

+UB

Q

0 V

2

1

3

4 n.c.

+UB

Q

0 V

2

1

3

4 n.c.

+UB

Q

0 V

SBL-8-H-SL-V(-Z)

2

1

3

4

2

1

3

4 VT

+UB

Q

0 V

VT

+UB

IN

0 V

Diffuse mode sensor with background suppression SBL-8-H-...-...

• For installation between the rollers on a roller con-
veyor

• Minimal black-white difference
• Protection degree IP65
• Cascadable

SBL-8-H-SL-V
SBL-8-H-SL-V-Z
SBL-8-H-SL-V-Z-3110

Emitter

Display LED

Receiver

Connector M12, 4-pin 

Sensing range adjuster

Magnet operated valve

Connecting cable 
with socket  M12 x 1

18
9.

8

10
0

52

3.
8

4.
5

46

7˚

48
.8

92
.4

22
.5

3.8

8.6

31
.5
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K
T

10
-8

-H
-8

S
U

10
/4

0a
/4

9/
11

6

S
U

11
/3

2/
4

0a
/8

2b
/1

15

S
U

11
/3

2/
4

0a
/8

2b
/9

2

S
U

11
/4

0a
/4

9/
11

5

S
U

11
/4

0a
/4

9/
92

Back ground suppres sion ◆

Sensitivity adjus ter ◆ ◆ ◆ ◆ ◆

Detection range 0.5 ... 8  mm ◆

Light sour ce IRED ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) ≤ 10  % ◆

Back ground suppres sion s tarts from 10 mm ◆

Light type infrared, modulated l ight ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆

No- load supply current 40 m A ◆ ◆ ◆ ◆ ◆

Signal output 1 npn, 1  pnp s ync hronised-switch ing, shor t- circ ui t proof, protec ted agains t reverse po larity ◆ ◆ ◆

1 pnp, s hort-ci rcu it proof, open co llector ◆ ◆

Swi tc hing ty pe l ight/dar k swi tch ing ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent 200 mA ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 70 Hz ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp, inactiv e when fa ll ing short o f the s tab ili ty contro l ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 40 ◆

IP 65 ◆ ◆ ◆ ◆ ◆

Connection fixed cable 1500 m m ◆

fixed cable 2500 m m ◆ ◆

M 12 connector, 4-pin ◆ ◆

s crew terminals ◆

Materia l  
Housing alum in ium ◆ ◆ ◆ ◆

P VC ◆

V 2A ◆

Optica l fac e glass ◆

Mass 20 g ◆

50 g ◆

60 g ◆ ◆ ◆ ◆

Electrical connection

zum Signal-
umformer

Option:

Option:

Funktions-
reserve

Option:

Funktions-
reserve

Signalumformer SU10 ...

Signalumformer SU11 ...
Kabelanschluss (Option 115) Steckeranschluss (Option 92)

KT10 H/KT10 80

WH

BN

YE

BU

BK

WH

BN

BK

BU

/49

2

1

3

4

BU

BK

WH

BN/YE

/32/82

2

1

4

3

/49 /32/82

/49

+UB

Q1

0 V

Q2

Q

+UB

0 V

+UB

Q1

0 V

Q2

Q

+UB

0 V

0 V

+UB

Q2

Q1

Diffuse mode sensor with background suppression KT10-8-H-8

• Miniature design in M4 housing
• Housing material high-grade steel
• Fastening nuts designed so that they cannot be 

over-tightened
• Signal converters SU10... or SU11... are suitable to 

operate

SW 7

M
4 

x 
0.

5

25

3.2
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Amplifier SU10... and SU11 for sensors KS/KSE10... and KT10...

Amplifier for mounting on a standard top 
hat rail.

Amplifier
SU10/40a/49/116

Amplifier
SU11.../92

Amplifier
SU11.../115

2

1 3

4

Light/dark switch

Display LED

Sensitivity adjuster

Sensitive

For M4

Changeover 
switch

Name plate

From KT10-H
KT10

KS/KSE10

35

94
.4

5

58

45
22

.5

90

18

BU WH BN/YE BK

1

4

3

2

Connector

Function display-LED

M
4,

 t 
=

 4

Sensivity adjuster

Connection
receiver

Connection
emitter

20

30

20

30

13
,8

5

44
,5

3,
5

60

9,
5

20
40

M12 x 1

Sensivity adjuster

Indicator-LED

M
4-

4 
de

ep

20

30

20

30

13
.8

5

44
.5

3.
5

60

9.
5

20

40
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V
T

1
8

-8
-H

-1
2

0-
M

/3
0

/4
0

a/
6

5b
/1

18

V
T

1
8

-8
-H

-1
2

0-
M

/3
2

/4
0

a/
6

5b
/1

18

V
T

1
8

-8
-H

-1
2

0-
M

/4
0

a/
6

5b
/1

18
/1

2
8

Back ground suppres sion ◆ ◆ ◆

Sensing range adjustment ◆ ◆ ◆

Detection range 20 ... 120 mm  , adjustable ◆ ◆ ◆

Detection range min. 20 ... 40 m m ◆ ◆ ◆

Detection range max. 20 ... 120 mm ◆ ◆ ◆

Light sour ce LE D, Red light 660 nm ◆ ◆ ◆

Blac k/Whi te d iffer ence ( 6 %/90 %) < 10  % at a  d istance of 120 m m ◆ ◆ ◆

Light type red, modulated light ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆

No- load supply current < 35 m A ◆ ◆ ◆

Pr otection clas s II , ra ted v ol tage ≤ 300 V AC wi th  degree of pol lu tion 1- 2 accord ing to IEC 60664-1 ◆ ◆ ◆

Signal output Push-pull  output short-ci rcu it pr oof overvo ltage pr otected ◆

1 NPN output, s hort-ci rcu it proof, protected from rev ers e polar ity, open co llector ◆

1 P NP  output, short- circ ui t proof, pr otected fr om  r everse po lari ty , open col lector ◆

Swi tc hing ty pe light/dark ON, s wi tc hable ◆ ◆ ◆

Swi tc hing cur rent max. 200 m A ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆

Am bient temperature -25 ... 70 °C ( 248 ... 343 K) ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆

Connection M12 c onnector, 4-p in  (Vario-Quick  fast connec tion tec hnology) ◆ ◆ ◆

Materia l  
Housing br ass , n ic kel -p la ted ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

Electrical connection

Option 30/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Option 32/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Option 32/40a/118

+UB1

2

3 0 V

4 Q

n.c.

Diffuse mode sensor with background suppression VT18-8-H-120-M/40a/65b/118/...

• Adjustable background suppression
• Clearly aranged control panel with very light LED 

display
• Flashing power on LED in case of short-circuit
• Multiple device installation possible, no mutual in-

terference
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class II

Unit connector

Light/dark switch

Indicating/
Operating means

LED yellow LED green

Detail "A"

Detail "A"

Sensing range adjuster

11.2

7.
8

2

43.8

44.6

47.1

53.9

65

78

M
18

 x
 1

4

24

43

2 1

SENS.D
L
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G
L

V
3

0
-8

-H
-1

5
0-

IR
/4

7
/7

3
c

G
L

V
3

0
-8

-H
-2

3
71

Background suppression ◆ ◆

Detec tion range 20 ... 150 mm ◆ ◆

Detec tion range m in. 0 ... 145 m m ◆ ◆

Detec tion range m ax. 0 ... 170 m m ◆ ◆

Light s ource IRE D ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 10 mm ◆ ◆

Background suppression starts fr om  180 mm ◆ ◆

Light ty pe infrared, modulated light ◆ ◆

Operating vo ltage 24 V DC ± 20 % ◆ ◆

No-load supply current 30 mA ◆ ◆

Signal  output 1 pnp, short-c ircu it proof, protected from reverse po larity, open co llector ◆

2 pnp, antiva lent, short-cir cui t proof, pr otected against r everse po lari ty ◆

Switch ing type dark  ON ◆

light/dark switch ing ◆

Switch ing current max. 200 m A ◆ ◆

Switch ing frequency 35 Hz ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆

Protection degr ee IP67 ◆ ◆

Connection Plas tic connec tor M12 x 1, 4- pin ◆ ◆

Material  

Housing AB S ◆ ◆

Optical  face Plas tic lens es ◆ ◆

Mass approx . 70 g ◆ ◆

Electrical connection

Option 47/73c

+UB1

2

3 0 V

4 Q

Q

Diffuse mode sensor with background suppression GLV30-8-H-...

• M30 plastic housing
• Dark-On switching

GLV30-8-H-2371

• Light/dark switching
GLV30-8-H-150-IR/47/73c

41

2 3

Unit connector

Display LED

SW 36

M
30

 x
 1

.5

10.4

7.5

M
12

 x
 1

89

50
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L
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3
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Sensitivity adjus tm ent ◆ ◆ ◆ ◆ ◆

Effective detec tion range depends on the fibre optics being us ed ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆ ◆ ◆

Light sour ce Red l ight , 670 nm ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆ ◆ ◆

No- load supply current < 25 mA ◆ ◆ ◆ ◆ ◆

Pr otection clas s IP 67 ◆ ◆ ◆ ◆ ◆

Signal output 2 Push-pull  outputs, short-ci rcu it pr oof, reverse po lari ty  protection , overvo ltage protec ted ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe Light/dark on se lectab le elec tr ica lly switchable ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA  , every output ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 55 °C (253 ... 328 K) ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆

Connection fixed cable 2 m ◆

plastic connec tor M12, 4-pin ◆

plastic connec tor M8 , 4-p in ◆

150 mm  PVC cable with  M 12 connector, 4-pin ◆

150 mm  PVC cable with  M 8 connector, 4-p in ◆

Housing A BS ◆ ◆ ◆ ◆ ◆

Optica l fac e A cryl ic ◆ ◆ ◆ ◆ ◆

Mass 40 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 115/136

+UBBN

BU 0 V

BK Q1

WH Q

Option 115b/136

+UB1

3 0 V

4 Q1

2 Q

Option 136/143

+UB1

3 0 V

4 Q1

2 Q

Option 115a/136

+UB1

3 0 V

4 Q1

2 Q

Fibre optic amplifier ML17-LL-K/.../136

• Compact design
• Ultra bright LEDs for  power on, stabil ity control and 

switching state
• Sturdy, waterproof plastic housing
• Front side mounting with M18-thread or side moun-

ting holes
• Sensing range depends on the fibre optics being 

used
• Modern dual push-pull outputs

34
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ø 3

13.9

24
.1

2 x LED



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 413

4.5

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, f
ib

er
 o

p
ti

c 
se

n
so

rs

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

M
LV

40
-L

L
-I

R
/4

7
/1

1
5

M
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R
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7
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M
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-L
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R
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L
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R
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9
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1
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M
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L
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R
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9
/9

2

M
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L
-R

T
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8
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1
5

M
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-L

L
-R

T
/4

9
/1

1
5

Sensi tivi ty ad justment ◆ ◆ ◆ ◆ ◆ ◆ ◆

Detec tion range depends on the fibre optic s be ing used see s elec tion tab le  for fibre optics ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆

red, modulated light ◆ ◆

Light s ource IRE D ◆ ◆ ◆ ◆ ◆

LED, Red light ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current 40 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 1 pnp and 1 npn short-ci rcu it proof, protected against rever se po larity ◆ ◆ ◆

2 npn antiv alent, s hort-ci rcu it proof, protected against rev ers e polari ty ◆ ◆

2 pnp, antiva lent, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆

light/dark switch ing ◆ ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency 100 Hz ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection fixed c able 2 m ◆ ◆ ◆ ◆ ◆

M12 c onnector, 4-p in ◆ ◆

Material  

Housing alumin ium ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 100 g ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /48/115

+UBGN

GY 0 V

WH Q

BN Q

Option /47/92

+UB1

3 0 V

4 Q

2 Q

Option /47/115

+UBGN

GY 0 V

WH Q

BN Q

Option /49/92

+UB1

3 0 V

4 Q1

2 Q2

Option /49/115

+UBGN

GY 0 V

WH Q1

BN Q2

Fibre optic amplifier for glass fibre optics MLV40-LL-...

• Sturdy aluminium housing
• Fibre optic adapter  with quick tightening shutter
• Less space required
• Extensive fibre optic product selection as accesso-

ries

32

41

Light exit display LED

Light exit display LED

Name plate

Sensitivity adjuster

13
.6

1

26.5 31

M12 x 1

10
.5

3.
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3948
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30
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22.6

ø4.2 (3 x)

5.
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Effective detec tion range depends on the fibre optics being us ed see se lection table for fibr e optic s ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED, red ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 40 m A ◆ ◆ ◆ ◆ ◆ ◆

Contro l input Teach- In  input ◆ ◆ ◆

Signal output 1 npn, s hort-ci rcu it proof, open co llector ◆ ◆

1 pnp, s hort-ci rcu it proof, open co llector ◆ ◆ ◆ ◆

Swi tc hing ty pe l ight/dar k ON, switchable ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency ≤ 1 .5  kHz ◆ ◆ ◆ ◆ ◆ ◆

Tim er func tion param eteris able ◆ ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication npn, dy namic ◆

pnp, dy namic ◆ ◆

Am bient temperature - 10 ... 55 °C (263 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆ ◆ ◆ ◆

Connection 4-p in , M 8 x  1 connec tor ◆ ◆ ◆ ◆

2 m cable, 4 x 0,14 mm², P VC ◆ ◆

Materia l  
Housing P BT ◆ ◆ ◆ ◆ ◆ ◆

Mass 30 g ◆ ◆ ◆ ◆

70 g ◆ ◆

Electrical connection

Option /103/115/123

Teach

+UBBN

WH

BU 0 V

BK Q

Option /95/103/123

Teach

+UB1

2

3 0 V

4 Q

Option /82f/103/115

Alarm

+UBBN

WH

BU 0 V

BK Q

Option /95/102/123

Teach

+UB1

2

3 0 V

4 Q

Option /82f/95/103

Alarm

+UB1

2

3 0 V

4 Q

Option /95/102/126f

Alarm

+UB1

2

3 0 V

4 Q

Fibre optic amplifier for plastic fibre optics SU15.1-K/...

• Protected against mutual interference
• DIN rail mounting
• Extensive fibre optic product selection as accesso-

ries
• Self diagnosis function
• Ergonomic design simplifies the installation and 

operation
• Very powerful red transmission LED
• Open collectors output TTL compatible

37
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Effective detection r ange depends on the fibre optics being used see se lection table  for fibre optics ◆ ◆ ◆ ◆

Light ty pe red, modulated light ◆ ◆ ◆ ◆

Light s ource LE D , 660 nm ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

No-load supply current ≤ 26 m A ◆ ◆ ◆ ◆

Contro l  input parameterisable ◆ ◆ ◆ ◆

Signal  output 1 switch output, npn, NC or NO
1 multi -function input/complem entary  s wi tch output/pre- fau lt output ( npn) , par am ete-
risable

◆ ◆

1 switch output, pnp, NC or NO
1 multi -function input/complem entary  s wi tch output/pre- fau lt output ( pnp) , par am ete-
risable

◆ ◆

Switch ing type light/dark ON, switchable ◆ ◆ ◆ ◆

Switch ing current max. 200 mA ◆ ◆ ◆ ◆

Switch ing frequency ≤ 1 .5 kHz ◆ ◆ ◆ ◆

Timer function parameterisable ◆ ◆ ◆ ◆

Output of the pre-faul t indication npn, dynamic/sta tic configurable ◆ ◆

pnp, dynamic/sta tic configurable ◆ ◆

Ambient temperatur e -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Protection degr ee IP 65 ◆ ◆ ◆ ◆

Connection 4-p in , M8 x  1 connector ◆ ◆

2 m cable, 4 x 0,14 m m², P VC ◆ ◆

Material  
Housing PBT ◆ ◆ ◆ ◆

Mass 30 g ◆ ◆ ◆ ◆

Electrical connection

Option 30/82f

Test

+UB1

4

2

3 0 V

Q

Option 32/82f

Test

+UBBN

BK

WH

BU 0 V

Q

Option 32/82f

Test

+UB1

4

2

3 0 V

Q

Option 30/82f

Test

+UBBN

BK

WH

BU 0 V

Q

Fibre optic amplifier for glass fibre optics SU15-G/../82f/...

• Parameterisation via optical communication l ink 
(e.g. optional time increments)

• Pre-fault indication and output (dynamic and static)
• Visible red l ight
• Protected against mutual interference
• DIN rail  mounting
• Extensive fibre optic product selection as accesso-

ries

LED yellow LED red/green

Connector

Sensitivity/TEACH-IN
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Sensitivity adjus tm ent ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆ ◆ ◆ ◆

Effective detec tion range depends on the fibre optics being us ed ◆ ◆ ◆ ◆ ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED , 660 nm ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 30 m A ◆ ◆ ◆ ◆ ◆ ◆

Func tion input externa l  Teac h- In ◆ ◆

Signal output 1 push-pul l output npn/pnp , short-ci rcu it proof ◆ ◆ ◆

1 npn, s hort-ci rcu it proof, open co llector ◆ ◆ ◆

Swi tc hing ty pe l ight/dar k ON, switchable ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA  , resistive load ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency S tandard mode: 3  kHz , H igh speed mode: 6 kHz , High resolution: 250 Hz ◆ ◆

S tandard mode: 3  kHz , H igh speed mode: 6 kHz , High resolution: 500 Hz ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 push-pul l output npn/pnp , short-ci rcu it proof ◆ ◆

1 npn, s hort-ci rcu it proof, open co llector ◆ ◆

Am bient temperature - 10 ... 55 °C (263 ... 328 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 50 ◆ ◆ ◆ ◆ ◆ ◆

Connection 2 m cable, 4 x 0,14 mm², P VC ◆ ◆ ◆ ◆ ◆ ◆

Materia l

Housing P C ◆ ◆ ◆ ◆ ◆ ◆

Mass 45 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 102/115/126a

Alarm

+UBBN

WH

BU 0 V

BK Q

+UBBN

WH

BU 0 V

BK Q

Option 102/115/123

Teach

+UBBN

WH

BU 0 V

BK Q

Option 110/115/126a

Alarm

Option 110/115/123

Teach

+UBBN

WH

BU 0 V

BK Q

Fibre optic amplifier for plastic fibre optics SU18-../40a/.../115/...

• Sleek design
• Visible red light with brighter beam spot for easy 

alignment
• Easy installation on DIN rail
• 3 response times selectable
• High switching frequency
• Self diagnosis function

SU18-16/40a/102/115/126a
SU18-16/40a/110/115/126a

55
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O
J

50
0

-M
1

K
-E

0
1

O
J

50
0

-M
1

K
-E

2
3

Sensing range adjus tment ◆ ◆

Light/dark switch ◆ ◆

Detec tion range wi thout fibre optics : 0 ... 500 mm  , with  fibre optic see s elec tion tab le for fibre optics ◆ ◆

Light ty pe infrared, modulated l ight ◆ ◆

Light s ource LED ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆

Signal  output 1 NPN output, shor t- circ ui t proof, protec ted from reverse po lari ty , open c ol lector ◆

1 PNP output, short-ci rcu it proof, protected from reverse po larity, open co llec tor ◆

Switch ing type l ight/dark  swi tch ing ◆ ◆

Switch ing current ≤ 200 mA ◆ ◆

Switch ing frequency ≤ 1 .5  kHz / 200 Hz switchable ◆ ◆

Timer function pulse ex tension 20 m s, swi tchable ◆ ◆

Output of the pre-faul t indication 1 npn, activ e when fa ll ing shor t o f the s tab ili ty contro l ◆

1 pnp, activ e when fa ll ing shor t o f the s tab ili ty contro l ◆

Ambient temperatur e - 25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degr ee IP 67 ◆ ◆

Connection terminal c om partment M16, core c ros s-section  ≤ 2,5 mm2 ◆ ◆

Material  

Housing P BT ◆ ◆

Optical  face S cratch resistant mineral  glass  lens ◆ ◆

Mass 100 g ◆ ◆

Electrical connection

Option E01

Alarm

+UB1

4

0 V3

Q

2

Option E23

Alarm

+UB1

4

0 V3

Q

2

Fibre optic amplifier for glass fibre optics OJ500-M1K-...

• Light/dark ON parameterisable
• Protected against mutual interference
• Position of the sensor head adjustable
• For glass fibre light guide

Terminal compartment

Terminal compartment

Optical axis

Sensitivity adjuster

15

4.3 x 5.320

30

30

30

41

91

100

20
/2

2

59

10
4

15

15

ø
25

.5

6

LED

M
16

3 1

4 2
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V
L

1
8

L
L

-M
/3

0/
4

0a
/1

1
8

V
L

1
8

L
L

-M
/3

2/
4

0a
/1

1
8

V
L

1
8

L
L

-M
/4

0a
/1

1
8/

1
28

Sensitivity adjus tm ent ◆ ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆

Detection range depends on the fibre optics being us ed see se lection table for  fibre optic s ◆ ◆ ◆

Light type r ed, m odulated l ight ◆ ◆ ◆

Light sour ce LED, Red l ight, 650 nm ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC , class 2 ◆ ◆ ◆

No- load supply current < 35 mA ◆ ◆ ◆

Pr otection clas s II , r ated vo ltage ≤ 300 V AC with degree of po llution 1-2 acc ord ing to  IE C 60664-1 ◆ ◆ ◆

Signal output P us h-pull output shor t- circ ui t proof over vol tage protected ◆

1 NP N output, shor t-c irc ui t proof, protec ted from reverse po lari ty , open c ol lector ◆

1 PNP output, short-ci rcu it pr oof, protected from rever se po larity, open co llec tor ◆

Swi tc hing ty pe l ight/dark  O N, switchable ◆ ◆ ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆ ◆

Swi tc hing fr equency 500 Hz ◆ ◆ ◆

Am bient temperature - 25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Connection M 12 connec tor, 4- pin ◆ ◆ ◆

Materia l  
Housing brass, nicke l- plated ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

Electrical connection

Option 32/40a/118

Alarm

+UB1

2

3 0 V

4 Q

Option 40a/118/128

+UB

n.c.

1

2

3 0 V

4 Q

Option 30/40a/118

Alarm

+UB1

2

3 0 V

4 Q

Fibre optic amplifier for glass fibre optics VL18LL-M/40a/118/...

• Clearly aranged control panel with very light LED 
display

• Flashing power on LED in case of short-circuit
• Light/dark switch as potentiometer
• Multiple device installation possible, no mutual in-

terference
• Not sensitive to ambient light, even with switched 

energy saving lamps
• Protection class 2
• Extensive fibre optic product selection as accesso-

ries

Unit connector

Sensitivity adjusterLight/dark switch

Indicating/
Operating means

LED yellow LED green

Detail "A"

Detail "A"

11.2

7.
8

2

43.8

44.6

47.1

53.9

65

78

M
18

 x
 1

4

24

43

2 1

SENS.D
L
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G
L

V
3

0
-L

L
-1

22
7/

4
0a

/5
3

/9
2

Sensing range adjus tment ◆

Light/dark switch ◆

Detec tion range without fibre optics  : 0  ... 1700 mm  , with  fibr e optic  s ee se lection tab le for  fibre optics ◆

Light ty pe infrared, modulated light ◆

Light s ource IRED ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current 40 mA ◆

Signal  output 1 pnp, not short-ci rcu it proof ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 500 m A ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆

Protection degr ee IP65 ◆

Connection Metal  connec tor M12 x  1, 4-p in ◆

Material  
Housing bras s, n icke l-p la ted ◆

Optical  face glass ◆

Mass 370 g ◆

Electrical connection

Option 40a/53/92

+UB1

2

3 0 V

4 Q

Q

Diffuse mode sensor GLV30-LL-1227/40a/53/92

• M30 nickel plated brass threaded housing
• Light/dark switching
• For glass fibre light guide
• Extensive fibre optic product selection as accesso-

ries

Bright/dark switch

Name plate

Display LED

Sensitivity adjuster
Cap nut

Light guide LGI (light 
guide input) with 
bundling optics

M
30

 x
 1

,5

M
12

 x
 1

,5

ø
10

26,5

41,5

ø
33

5

12

55

84

O
LU

X

SW 36

GLV30-1227
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M
11

/M
V

1
1-

E
x

/4
0

b
/1

1
2

Sensitivity adjus tm ent ◆

Light/dark  s wi tch ◆

Mark ing Zone 1: ¬  II 2G E Ex ia  IIC T6 ◆

Effective detec tion range 0 ... 10 m ◆

Light type red, m odulated light ◆

Light sour ce LED , 660 nm ◆

Oper ating v ol tage 6 ... 16 V DC ( Ri  approx. 0 Ohm) ◆

Signal output 1 NAMUR output NC/NO programm able ◆

Swi tc hing ty pe Light/dark ON, programm able ◆

Swi tc hing fr equency ≥ 100 Hz ◆

Cur rent consumption Emitter: ≥ 2 .2 m A , Receiver: ◆

Reference target detected connection 1, 2: ≥ 2.2  mA 
connection 1, 4: ≤ 1 m A

◆

Reference target not detected connection 1, 2: ≤ 1 m A 
connection 1, 4: ≥ 2.2  mA

◆

EC-Type E xamination Certi ficate PTB 99 ATE X 2036 X ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K) ◆

Pr otection degree IP 67 ◆

Connection V1 connector (M12 x 1), 4-p in , rota tab le through 90° ◆

Materia l  
Housing PBT ◆

Optica l fac e scratch resistant plastic pane ◆

Mass 60 g (dev ice) ◆

Electrical connection

Option 40b

Receiver

Emitter

+UB1

2 0 V

4 0 V

+UB1

2 0 V

Thru-beam sensor, NAMUR M11/MV11-Ex/40b/112

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia I IC T6
• Detection of partial ly transparent objects
• Visible red light
• Light/dark ON, programmable
• Adjustable sensitivity
• Protection degree IP67

4-pin connector
(M12 x 1)

Centre of emitter 
optical axis

Centre of receiver 
optical axis

Potentiometer

Unit connector

50

4

18

50

18

4

4

45

4

3.
2

3.
2

19.5

26
.5

18
.5

M12 x 1

1

2

3

4

LED
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L
3

6/
L

V
3

6
-E

x
/4

0
b

/1
1

6

Sensi tivi ty ad justment ◆

Light/dark switch ◆

Marking Zone 1: ¬ II 2G EEx  ia  IIC T6 ◆

Effective detection r ange 0 ... 30 m ◆

Light ty pe red, modulated l ight ◆

Light s ource LED , 660 nm ◆

Operating vo ltage 6 ... 16 V DC (R i approx . 0  Ohm ) ◆

Signal  output 1 NAM UR output NC/NO program mable ◆

Switch ing type Light/dark ON, program mable ◆

Switch ing frequency ≥ 100 Hz ◆

Current cons um ption Em itter : ≥ 2.2  mA , Receiv er: ◆

Reference target detec ted connection 1, 2 : ≥ 2 .2 mA  
connection 1, 4 : ≤ 1  mA

◆

Reference target not detected connection 1, 2 : ≤ 1  mA 
connection 1, 4 : ≥ 2 .2 mA

◆

EC-Type Ex am ination Certific ate PTB  01 A TEX 2184 X ◆

Ambient temperatur e -25 ... 70 °C ( 248 ... 343 K) ◆

Protection degr ee IP54 ◆

Connection ter minal compartm ent PG9, ≤ 2.5 mm2 ◆

Material  
Housing PM MA ◆

Optical  face PM MA ◆

Mass 200 g (dev ice) ◆

Electrical connection

Option 40b

Receiver

Emitter

+UB1

2 0 V

4 0 V

+UB1

2 0 V

Thru-beam sensor, NAMUR L36/LV36-Ex/40b/116

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia IIC T6
• Visible red l ight
• Light/dark ON, programmable
• Adjustable sensitivity
• Resistant against noise

Optical axis
emitter

Optical axis
receiver

85

55

80

34

34

46ø5.4 ø5.4

20

12

6 50

LED

PG9

1

2

4
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M
LV

11
-5

4-
E

x/
4

0
b/

1
12

Sensitivity adjus tm ent ◆

Mark ing Zone 1: ¬  II 2G E Ex ia  IIC T6 ◆

Effective detec tion range 0 ... 3  m ◆

Reflector distance 300 ... 3000 mm ◆

Reference target H85 reflector ◆

Light type red, m odulated light ◆

Light sour ce LED , 660 nm ◆

Oper ating v ol tage 6 ... 20 V DC ( Ri  approx. 0 Ohm) ◆

Signal output 1 NAMUR output NC/NO programm able ◆

Swi tc hing ty pe Light/dark ON, programm able ◆

Swi tc hing fr equency ≥ 100 Hz ◆

Cur rent consumption  

Reference target detected connection 1, 2: ≥ 2.2  mA 
connection 1, 4: ≤ 1 m A

◆

Reference target not detected connection 1, 2: ≤ 1 m A 
connection 1, 4: ≥ 2.2  mA

◆

EC-Type E xamination Certi ficate PTB 99 ATE X 2036 X ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K) ◆

Pr otection degree IP 67 ◆

Connection V1 connector (M12 x 1), 4-p in , rota tab le through 90° ◆

Materia l  

Housing PBT ◆

Optica l fac e scratch resistant plastic pane ◆

Mass 60 g ◆

Electrical connection

Option 40b

+UB1

2 0 V

4 0 V

Retro-reflective sensor, NAMUR MLV11-54-Ex/40b/112

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia I IC T6
• Glare protected with polarisation filter
• Visible red light
• Adjustable sensitivity
• Light/dark ON, programmable
• Protection degree IP67

4-pin connector
(M12 x 1)

Centre of emitter 
optical axis

Centre of receiver 
optical axis

Potentiometer

Unit connector

50

4

18

50

18

4

4

45

4

3.
2

3.
2

19.5

26
.5

18
.5

M12 x 1

1

2

3

4

LED
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R
L

32
-5

4-
E

x2
/4

7
/7

3
c

R
L

32
-5

5-
E

x2
/4

7
/7

3
c

Marking zone 2: ¬ II 3G EE x nA  II T4; zone 22: ¬ II 3D IP65 T 75°C ◆ ◆

Effective detection r ange 0 ... 10 m ◆

0 ... 4 m ◆

Reflector  d is tance 0 ... 4 m ◆

0.3 ... 10 m ◆

Reference target H60 reflector ◆ ◆

Light ty pe red, modulated light ◆ ◆

Light s ource LED ◆

LED , 660 nm ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current 40 mA ◆ ◆

Signal  output 2 pnp, antiva lent, short-cir cui t proof, pr otected against r everse po lari ty ◆ ◆

Switch ing type light/dark switch ing ◆ ◆

Switch ing current max. 50 mA ◆ ◆

Switch ing frequency 250 Hz ◆ ◆

EC-Type Ex am ination Certific ate TÜV 01 ATEX  1765 X ◆ ◆

Ambient temperatur e -20 ... 50 °C ( 253 ... 323 K) ◆ ◆

Protection degr ee IP65 ◆ ◆

Connection Plas tic connec tor M12 x 1, 4- pin ◆ ◆

Material  
Housing Ter luran GV15 ◆ ◆

Optical  face glass ◆ ◆

Mass 60 g ◆ ◆

Electrical connection

Option /47/73c

+UB1

2

3 0 V

4 Q

QQ

Retro-reflective sensor with polarisation filter RL32-..-Ex2/47/73c

• ATEX-approval for zone 2 and zone 22
• Sleek design, special for storage and conveyor sys-

tems
• Excellent optical performance data
• Scratch-resistant and solvent resistant optical co-

vering made of glass

0102

1 4

2 3

Name plate

Receiver

Emitter

Display LED

Display LED

Plug protector
(for use in zone 22)

pressed in nut M3

Socked-head cap screw
M3 x 8

Plug protector
(for use in zone 22)

M12

22

18
.5

12

12.5

12
.2

24
.8

13
.5

1 45.5

30.5

14
.2

5

29.1

62
5

1.
5

72

ø4.5
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5-
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0b
/1

16

Sensitivity adjus tm ent ◆

Mark ing Zone 1: ¬ II 2G EEx  ia  IIC T6 ◆

Effective detec tion range 0 ... 8 m ◆

Reflector distance 800 ... 8000 mm ◆

Reference target H85 reflec tor ◆

Light type Red light 660 nm ◆

Light sour ce LED , 660 nm ◆

Oper ating v ol tage 6 ... 20 V DC (R i approx . 0  Ohm ) ◆

Signal output 1 NAM UR output NC/NO progr am mable ◆

Swi tc hing ty pe Light/dark ON, program mable ◆

Swi tc hing fr equency ≥ 100 Hz ◆

Cur rent consumption  

Reference target detected connection 1, 2 : ≥ 2 .2 mA  
connection 1, 4 : ≤ 1  mA

◆

Reference target not detected connection 1, 2 : ≤ 1  mA 
connection 1, 4 : ≥ 2 .2 mA

◆

EC-Type E xamination Certi ficate PTB  01 A TEX 2184 X ◆

Am bient temperature -25 ... 70 °C ( 248 ... 343 K) ◆

Pr otection degree IP54 ◆

Connection ter minal compartm ent PG9, ≤ 2.5 mm2 ◆

Materia l  

Housing PM MA ◆

Optica l fac e Sc ratch resistant m inera l g lass lens ◆

Mass 200 g ◆

Electrical connection

Option 40b

+UB1

2 0 V

4 0 V

Retro-reflective sensor, NAMUR RL36-55-Ex/40b/116

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia I IC T6
• Glare protected with polarisation filter
• Resistant against noise
• Light/dark ON, programmable
• Adjustable sensitivity
• Scratch resistant mineral glass lens

Optical axis
emitter

Optical axis
receiver

85

55

80

34

34

46ø5.4 ø5.4

20

12

6 50

LED

PG9

1

2

4
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S
2

00
0

-M
1

K
-N

2

Marking Zone 1: ¬ II 2G EEx  ia  IIC T6 Zone 20/21: ¬  II 1D Ex iaD 20 T 85°C ◆

Effective detection r ange 0 ... 2 m ◆

Reflector  d is tance 100 ... 2000 mm ◆

Reference target Retro-reflector C110-2 ◆

Light ty pe red, modulated l ight ◆

Light s ource LED , 660 nm ◆

Operating vo ltage 6 ... 20 V DC (R i approx . 0  Ohm ) ◆

Signal  output 1 NAM UR output NC/NO program mable ◆

Switch ing type Light/dark ON, program mable ◆

Switch ing frequency ≥ 100 Hz ◆

Current cons um ption  

Reference target detec ted connection 1, 2 : ≥ 2 .2 mA  
connection 1, 4 : ≤ 1  mA

◆

Reference target not detected connection 1, 2 : ≤ 1  mA 
connection 1, 4 : ≥ 2 .2 mA

◆

EC-Type Ex am ination Certific ate PTB  01 A TEX 2203 X  , ZELM 03 A TEX 0196 X ◆

Ambient temperatur e -25 ... 70 °C ( 248 ... 343 K) ◆

Protection degr ee IP67 accord ing to E N 60529, Clas s II insu lation ◆

Connection ter minal compartm ent PG9, ≤ 2.5 mm2 ◆

Material  

Housing PB T ◆

Optical  face Sc ratch resistant m inera l g lass lens ◆

Mass 100 g ◆

Electrical connection

Option 40b

+UB
1

3

2

4

0 V

Retro-reflective sensor, NAMUR OCS2000-M1K-N2

• ATEX approval for zone 20 (Dust) and zone 1 (Gas)
• Intrinsically safe, EEx ia IIC T6
• Light/dark ON, programmable
• Glare protected with polarisation fi lter
• Position of the sensor head adjustable
• Scratch resistant mineral glass lens
• Protection degree IP67

Optical axis
emitter

Optical axis
receiver

Terminal compartment

Terminal compartment

15

4.3 x 5.330

30

52

102

20
/2

2

59

30

21

15

9

10
4

LED

M
16

3 1

4 2
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M
LV

11
-8

-5
00

-E
x

/4
0

b
/1

1
2

Sensing range adjustment ◆

Mark ing Zone 1: ¬ II 2G EEx  ia  IIC T6 ◆

Detection range 0 ... 500 m m ◆

Adjustm ent range 180 ... 500 m m ◆

Reference target standar d whi te 200 mm x 200 mm ◆

Light type infrared, modulated light ◆

Light sour ce IRE D , 860 nm ◆

Oper ating v ol tage 6 ... 20 V DC (R i approx . 0  Ohm ) ◆

Signal output 1 NAM UR output NC/NO progr am mable ◆

Swi tc hing ty pe Light/dark ON, program mable ◆

Swi tc hing fr equency ≥ 100 Hz ◆

Cur rent consumption  

Reference target detected connection 1, 2 : ≤ 1  mA 
connection 1, 4 : ≥ 2 .2 mA

◆

Reference target not detected connection 1, 2 : ≥ 2 .2 mA  
connection 1, 4 : ≤ 1  mA

◆

EC-Type E xamination Certi ficate PTB  99 A TEX 2036 X ◆

Am bient temperature -25 ... 70 °C ( 248 ... 343 K) ◆

Pr otection degree IP67 ◆

Connection V1 connec tor (M 12 x 1), 4-pin, ro tatable thr ough 90° ◆

Materia l  

Housing PB T ◆

Optica l fac e scr atch res istant p lastic pane ◆

Mass 60 g ◆

Electrical connection

Option 40b

+UB1

2 0 V

4 0 V

Diffuse mode sensor, NAMUR MLV11-8-500-Ex/40b/112

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia I IC T6
• Diffuse reflective sensor for standard applications
• Adjustable sensitivity
• Light/dark ON, programmable
• Protection degree IP67

4-pin connector
(M12 x 1)

Centre of emitter 
optical axis

Centre of receiver 
optical axis

Potentiometer

Unit connector

50

4

18

50

18

4

4

45

4

3.
2

3.
2

19.5

26
.5

18
.5

M12 x 1

1

2

3

4

LED
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R
L

32
-8

-H
-2

4
8

2-
4

0
0-

E
x2

/4
7

/7
3

c

R
L

32
-8

-H
-8

0
0

-E
x

2/
4

7/
7

3c

Background suppression ◆ ◆

Sensing range adjus tment ◆ ◆

Marking z one 2: ¬ II 3G E Ex nA II T4; z one 22: ¬  II 3D IP65 T 75°C ◆ ◆

Detec tion range 30 ... 400 m m , ad justab le ◆

30 ... 800 m m ◆

Reference target s tandard white  200 mm  x 200 m m ◆ ◆

Black/White  di fferenc e (6 %/90 %) < 15  % ◆ ◆

Light ty pe infrared, modulated l ight ◆ ◆

Light s ource IRED ◆

IRED , 860 nm ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current 40 m A ◆ ◆

Signal  output 2 pnp, antiva lent, short-ci rcu it proof, protected against rever se polarity ◆ ◆

Switch ing type l ight/dark  swi tch ing ◆ ◆

Switch ing current m ax . 50 m A ◆ ◆

Switch ing frequency 250 Hz ◆ ◆

EC-Type Ex am ination Certific ate TÜV 01 A TE X 1765 X ◆ ◆

Ambient temperatur e - 20 ... 50 °C (253 ... 323 K) ◆ ◆

Protection degr ee IP 65 ◆ ◆

Connection P lastic  c onnector M12 x 1, 4-p in ◆ ◆

Material  
Housing Terluran GV 15 ◆ ◆

Optical  face glass ◆ ◆

Mass 60 g ◆ ◆

Electrical connection

Option /47/73c

+UB1

2

3 0 V

4 Q

QQ

Diffuse mode sensor with background suppression RL32-8-H-...-Ex2/47/73c

• ATEX-approval for zone 2 and zone 22
• Sleek design, special for storage and conveyor sys-

tems
• Adjustable background suppression
• Excellent optical performance data
• Scratch-resistant and solvent resistant optical co-

vering made of glass

0102

1 4

2 3

Name plate

Emitter

Display LED

Display LED

Plug protector
(for use in zone 22)

pressed in nut M3

Socked-head cap screw
M3 x 8

Plug protector
(for use in zone 22)

Receiver

Adjuster of 
detection range

M12

22

12.5

1 45.5

30.5

14
.2

5

29.1

62
5

1.
5

72

ø4.5

23
26

.1

12
.2

21
.3

1.
3 47

.7

13
.5

8
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0-
E

x/
4

0b
/1

16

Sensing range adjustment ◆

Mark ing Zone 1: ¬ II 2G EEx  ia  IIC T6 ◆

Detection range 0 ... 2000 mm ◆

Adjustm ent range 350 ... 2000 mm ◆

Reference target standar d whi te 200 mm x 200 mm ◆

Light type infrared, modulated light ◆

Light sour ce IRE D , 860 nm ◆

Oper ating v ol tage 6 ... 20 V DC (R i approx . 0  Ohm ) ◆

Signal output 1 NAM UR output NC/NO progr am mable ◆

Swi tc hing ty pe Light/dark ON, program mable ◆

Swi tc hing fr equency ≥ 100 Hz ◆

Cur rent consumption  

Reference target detected connection 1, 2 : ≤ 1  mA 
connection 1, 4 : ≥ 2 .2 mA

◆

Reference target not detected connection 1, 2 : ≥ 2 .2 mA  
connection 1, 4 : ≤ 1  mA

◆

EC-Type E xamination Certi ficate PTB  01 A TEX 2184 X ◆

Am bient temperature -25 ... 70 °C ( 248 ... 343 K) ◆

Pr otection degree IP54 ◆

Connection ter minal compartm ent PG9, ≤ 2.5 mm2 ◆

Materia l  

Housing PM MA ◆

Optica l fac e PM MA ◆

Mass 200 g ◆

Electrical connection

Option 40b

+UB1

2 0 V

4 0 V

Diffuse mode sensor, NAMUR RL36-8-2000-Ex/40b/116

• ATEX-approval for zone 1
• Intrinsically safe, EEx ia I IC T6
• Light/dark ON, programmable
• Resistant against noise
• Adjustable sensitivity

Optical axis
emitter

Optical axis
receiver

85

55

80

34

34

46ø5.4 ø5.4

20

12

6 50

LED

PG9

1

2

4
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O
C

T
30

0
-M

1
K

-N
2

Sensing range adjus tment ◆

Light/dark switch ◆

Marking Zone 1: ¬ II 2G EEx  ia  IIC T6 Zone 20/21: ¬  II 1D Ex iaD 20 T 85°C ◆

Detec tion range 0 ... 300 m m ◆

Adjustment range 70 ... 300 mm ◆

Reference target standar d whi te 200 mm x 200 mm ◆

Light ty pe infrared, modulated light ◆

Light s ource IRED , 880 nm ◆

Operating vo ltage 6 ... 20 V DC (R i approx . 0  Ohm ) ◆

Signal  output 1 NAM UR output NC/NO program mable ◆

Switch ing type Light/dark ON, program mable ◆

Switch ing frequency ≤  100 Hz ◆

Current cons um ption  

Reference target detec ted connection 1, 2 : ≤ 1  mA 
connection 3, 4 : ≥ 2 .7 mA

◆

Reference target not detected connection 1, 2 : ≥ 2 .7 mA  
connection 3, 4 : ≤ 1  mA

◆

EC-Type Ex am ination Certific ate PTB  01 A TEX 2203 X  , ZELM 03 A TEX 0196 X ◆

Ambient temperatur e -25 ... 70 °C ( 248 ... 343 K) ◆

Protection degr ee IP67 ◆

Connection ter minal compartm ent PG9, ≤ 2.5 mm2 ◆

Material  

Housing PB T ◆

Optical  face Sc ratch resistant m inera l g lass lens ◆

Mass 100 g ◆

Electrical connection

Option 40b

+UB
1

3

2

4

0 V

Diffuse mode sensor, NAMUR OCT300-M1K-N2

• ATEX approval for zone 20 (Dust) and zone 1 (Gas)
• Intrinsically safe, EEx ia IIC T6
• Adjustable sensitivity
• Light/dark ON, programmable
• Position of the sensor head adjustable
• Scratch resistant mineral glass lens
• Protection degree IP67
• commonly used with glass fibre light guide, adapter 

type 18

Terminal compartment

Terminal compartment

Optical axis

Potentiometer

15

4.3 x 5.320

30

30

30

41

91

100

20
/2

2

59

10
4

15

15

ø
25

.5

6

LED

P
G

 9

3 1

4 2
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G
L

3
0-

IR
-E

X
2/

3
2/

4
0a

/9
8

a

G
L

5
0-

IR
-E

X
2/

3
2/

4
0a

/9
8

a

G
L

8
0-

IR
-E

X
2/

3
2/

4
0a

/9
8

a

Category 3G ◆ ◆ ◆

Sensitivity adjus tm ent ◆ ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆

Mark ing ¬  II 3G E x op is nA IIC T6 Gc  X ◆ ◆ ◆

Fork width 30 m m ◆

50 m m ◆

80 m m ◆

Light type infrared, modulated light ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆

Obstac le  s ize 0.3 m m ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆

No- load supply current ≤ 15 mA ◆ ◆ ◆

Signal output 1 pnp, short-cir cui t proof, open co llec tor ◆ ◆ ◆

Swi tc hing ty pe l ight/dark  s wi tch ing ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆

Swi tc hing fr equency 2 kHz ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆

Connection M 8 connector, 3-p in ◆ ◆ ◆

Materia l  

Housing diecast zinc, powder coated ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆

Mass 125 g ◆

60 g ◆

90 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL..-IR-EX2/32/40a/98a

• ATEX approval
• Optimised for the detection of small  parts
• High switching frequency
• Sensitivity adjuster and light/dark switch as stan-

dard features of this series
• Infrared light
• Protection degree IP67
• diecast zinc housing, powder coated

Light beam

Light-/
dark switch

Sensitivity
adjuster

Connector

3 x ø 4,3

4.
5

5 

10.5 10 10.5

L5 8

R5

4.5 M8 x 1

10

L2

L1

L4
9

L3

5

H D -+

   L1 L2 L3 L4 L5

GL30... 30 50 35 60 33

GL50... 50 70 55 80 53

GL80... 80 100 55 80 83

1 BN

4 BK

3 BU

Plug protector

46.9 ±5 ø 8

10
.3

59.4 ±0.2

9.3 ±1

13
.6

6 
±

0.
2

8 ±0.2

16
.5

 ±
1

15
.1

5
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2
/3

2
/4

0
a

/9
8

a

Category 3G ◆

Sensi tivi ty ad justment ◆

Light/dark switch ◆

Marking ¬ II 3G Ex  op is nA  IIC T6 Gc X ◆

Fork  width 121 mm ◆

Light ty pe infrared, modulated light ◆

Light s ource IRED ◆

Obs tacle size 0.3 mm ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current ≤ 15 mA ◆

Signal  output 1 pnp, short-c irc ui t proof, open co llector ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 100 m A ◆

Switch ing frequency 2 k Hz ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆

Protection degr ee IP67 ◆

Connection M8 connec tor, 3-pin ◆

Material  

Housing diecast z inc, powder coated ◆

Optical  face glass ◆

Mass 295 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL121-IR-EX2/32/40a/98a

• ATEX approval
• Optimised for  the detection of small parts
• High switching frequency
• Sensitivity adjuster and light/dark switch as stan-

dard features of this series
• Infrared light
• Protection degree IP67
• diecast zinc housing, powder coated

Light beam

Light-/
dark switch

Sensitivity
adjuster

Connector

Plug protector

10
 

R5

33.5 10 10.5

ø 4.3 (2x)

4.
3

22

20
5

22

M8 x 1

12

145

121

90
9

60

5

1 

46.9 ±5 ø 8

10
.3

59.4 ±0.2

9.3 ±1

13
.6

6 
±

0.
2

8 ±0.2

16
.5

 ±
1

15
.1

5

H D -+

1 BN

4 BK

3 BU
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G
L

1
0-

R
T

/3
2/

4
0a

/9
8

a

G
L

1
0-

IR
/3

2
/4

0
a

/9
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a

G
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2
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R
T

/3
2/

4
0a

/9
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G
L

2
0-
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/3

2
/4

0
a

/9
8

a

Sensitivity adjus tm ent ◆ ◆ ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆ ◆

Fork width 10 mm ◆ ◆

20 mm ◆ ◆

Obstac le  s ize 0.3 m m ◆ ◆ ◆ ◆

Light type infr ared, m odulated l ight ◆ ◆

red, modulated light ◆ ◆

Light sour ce IRED ◆ ◆

LE D ◆ ◆

Approv als CE , cULus ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC, class  2 ◆ ◆ ◆ ◆

No- load supply current ≤ 15 m A ◆ ◆ ◆ ◆

Signal output 1 pnp, s hort-ci rcu it proof, open c ol lector ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency 2 kHz ◆ ◆

3 kHz ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection M8 c onnector, 3-p in ◆ ◆ ◆ ◆

Materia l  
Housing anodis ed alum in ium ◆ ◆

alum in ium, blac k anodised ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆

Mass 20 g ◆ ◆

25 g ◆ ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL.../32/40a/98a

• Optimised for the detection of small  parts
• High switching frequency
• Multiple device installation possible, no mutual in-

terference
• Sensitivity adjuster and light/dark switch as stan-

dard features of this series
• Protection degree IP67
• cULus approval
• Sturdy aluminium housing
• Infrared light

Light beam

Light-/dark 
switch

Sensitivity 
adjuster

Type plate

ø
 4

.3

4.5

R5

R5

4.
5

9.5

M
8 

x 
1

9 12

45

4

8

10

4

17

5

L2L1

   L1 L2 

GL10... 10 30 

GL20... 20 40 

H D -+
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G
L

2
0-
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S

/3
2/

4
0

a/
9

8a

Sensi tivi ty ad justment ◆

Light/dark switch ◆

Fork  width 20 mm ◆

Obs tacle size 0.05 m m ◆

Light ty pe Laser red ◆

Light s ource laser diode , 650 nm ◆

Laser class 2 ◆

Approvals CE ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current 45 mA ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 200 m A ◆

Switch ing frequency 10000 Hz ◆

Ambient temperatur e -10 ... 60 °C ( 263 ... 333 K) ◆

Protection degr ee IP65 ◆

Connection M8 connec tor, 3-pin ◆

Material

Housing aluminium , b lack anodised ◆

Optical  face glass ◆

Insta llation may be mounted in rows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL20-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

4.
5

12.5

4.5

5

10

60

35

M5

15 20 10

45

5
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Sensitivity adjus tm ent ◆ ◆ ◆ ◆ ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆ ◆ ◆ ◆

Fork width 30 m m ◆ ◆

50 m m ◆ ◆

80 m m ◆ ◆

Obstac le  s ize 0.3 m m ◆ ◆ ◆ ◆ ◆ ◆

Light type infrared, modulated l ight ◆ ◆ ◆

r ed, m odulated light ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆

LED ◆ ◆ ◆

Approv als CE, cULus ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC, class  2 ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 15 m A ◆ ◆ ◆ ◆ ◆ ◆

Signal output 1 pnp, s hort-ci rcu it proof, open co llector ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe l ight/dar k swi tch ing ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing fr equency 2 kHz ◆ ◆ ◆

3 kHz ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection M 8 c onnector, 3-p in ◆ ◆ ◆ ◆ ◆ ◆

Materia l  
Housing diecast zinc, powder coated ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆

Mass 125 g ◆ ◆

60 g ◆ ◆

90 g ◆ ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL.../32/40a/98a

• Optimised for the detection of small  parts
• High switching frequency
• Multiple device installation possible, no mutual in-

terference
• Sensitivity adjuster and light/dark switch as stan-

dard features of this series
• Protection degree IP67
• cULus approval
• Diecast zinc housing, powder coated
• Visible red light

Light beam

Light-/
dark switch

Sensitivity
adjuster

3 x ø 4,3

4.
5

5 

10.5 10 10.5

L5 8

R5

4.5 M8 x 1

10

L2

L1

L4
9

L3

5

H D -+

   L1 L2 L3 L4 L5

GL30... 30 50 35 60 33

GL50... 50 70 55 80 53

GL80... 80 100 55 80 83
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S
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2/

4
0

a/
9

8a

Sensi tivi ty ad justment ◆

Light/dark switch ◆

Fork  width 30 mm ◆

Obs tacle size 0.05 m m ◆

Light ty pe Laser red ◆

Light s ource laser diode , 650 nm ◆

Laser class 2 ◆

Approvals CE ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current 45 mA ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 200 m A ◆

Switch ing frequency 10000 Hz ◆

Ambient temperatur e -10 ... 60 °C ( 263 ... 333 K) ◆

Protection degr ee IP65 ◆

Connection M8 connec tor, 3-pin ◆

Material

Housing aluminium , b lack anodised ◆

Optical  face glass ◆

Insta llation may be mounted in rows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL30-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

4.
5

12.5

4.5

45.5

35

55

5

10

60

5

M5

15 30 10
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4
0

a/
9

8a

Sensitivity adjus tm ent ◆

Light/dark  s wi tch ◆

Fork width 50 mm ◆

Obstac le  s ize 0.05 mm ◆

Light type Laser red ◆

Light sour ce laser  d iode , 650 nm ◆

Las er clas s 2 ◆

Approv als CE ◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current 45 mA ◆

Signal output 1 PNP output, short-c ircu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing ty pe light/dar k switch ing ◆

Swi tc hing cur rent max. 200 mA ◆

Swi tc hing fr equency 10000 Hz ◆

Am bient temperature -10 ... 60 °C (263 ... 333 K) ◆

Pr otection degree IP 65 ◆

Connection M8 c onnector, 3-p in ◆

Materia l

Housing alum in ium, blac k anodis ed ◆

Optica l fac e glass ◆

Instal la tion may be mounted in  r ows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL50-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

4.
5

12.5

4.5

65.5

5

10

15 50 10

55

75

5

80
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Sensi tivi ty ad justment ◆

Light/dark switch ◆

Fork  width 80 mm ◆

Obs tacle size 0.05 m m ◆

Light ty pe Laser red ◆

Light s ource laser diode , 650 nm ◆

Laser class 2 ◆

Approvals CE ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current 45 mA ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 200 m A ◆

Switch ing frequency 10000 Hz ◆

Ambient temperatur e -10 ... 60 °C ( 263 ... 333 K) ◆

Protection degr ee IP65 ◆

Connection M8 connec tor, 3-pin ◆

Material

Housing aluminium , b lack anodised ◆

Optical  face glass ◆

Insta llation may be mounted in rows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL80-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

4.5

12.5

4.
5

95.5

105

5

80

5

10

M5

15 80 10

55
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G
L

1
21

-R
T

/3
2

/4
0

a/
9

8a

G
L

1
21

-I
R

/3
2

/4
0

a/
9

8a

G
L

2
20

-R
T

/3
2

/4
0

a/
9

8a

G
L

2
20

-I
R

/3
2

/4
0

a/
9

8a

Sensitivity adjus tm ent ◆ ◆ ◆ ◆

Light/dark  s wi tch ◆ ◆ ◆ ◆

Fork width 121 m m ◆ ◆

220 m m ◆ ◆

Obstac le  s ize 0.3 m m ◆ ◆

0.5 m m ◆ ◆

Light type infr ared, m odulated l ight ◆ ◆

red, modulated light ◆ ◆

Light sour ce IRED ◆

LE D ◆ ◆ ◆

Approv als CE , cULus ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC, class  2 ◆ ◆ ◆ ◆

No- load supply current ≤ 15 m A ◆ ◆ ◆ ◆

Signal output 1 pnp, s hort-ci rcu it proof, open c ol lector ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dar k switch ing ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 100 mA ◆ ◆ ◆ ◆

Swi tc hing fr equency 2 kHz ◆ ◆

3 kHz ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection M8 c onnector, 3-p in ◆ ◆ ◆ ◆

Materia l  
Housing alum in ium ◆

alum in ium, blac k anodised ◆

diecast zinc, powder coated ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆

Mass 240 g ◆ ◆

295 g ◆ ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL.../32/40a/98a

• Optimised for the detection of small  parts
• High switching frequency
• Multiple device installation possible, no mutual in-

terference
• Sensitivity adjuster and light/dark switch as stan-

dard features of this series
• Protection degree IP67
• cULus approval
• Visible red light

GL121-RT/32/40a/98a

Li
gh

t b
ea

m

Light-/dark switch

Sensitivity
adjuster

Type plate

Motion direction
Object

Connector

4 
x 

ø
3.

5

33
.5

10
10

.5

≥ 
0.

5
6

M
8 

x 
1

90 10

10

12

L2 L1

22

20 560

R5 L1 L2

GL121... 121 145

GL220... 220 244

H
D

-
+

1 BN

4 BK

3 BU
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G
L

1
20

-L
A

S
/3

2
/4

0a
/9

8
a

Sensi tivi ty ad justment ◆

Light/dark switch ◆

Fork  width 120 mm ◆

Obs tacle size 0.05 m m ◆

Light ty pe Laser red ◆

Light s ource laser diode , 650 nm ◆

Laser class 2 ◆

Approvals CE ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current 45 mA ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆

Switch ing type light/dark switc hing ◆

Switch ing current max. 200 m A ◆

Switch ing frequency 10000 Hz ◆

Ambient temperatur e -10 ... 60 °C ( 263 ... 333 K) ◆

Protection degr ee IP65 ◆

Connection M8 connec tor, 3-pin ◆

Material

Housing aluminium , b lack anodised ◆

Optical  face glass ◆

Insta llation may be mounted in rows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL120-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

145

6

12

5

85

M
5 

(4
x)

5 25

20

120

15 120 10

55
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G
L

2
20

-L
A

S
/3

2
/4

0a
/9

8
a

Sensitivity adjus tm ent ◆

Light/dark  s wi tch ◆

Fork width 220 m m ◆

Obstac le  s ize 0.05 mm ◆

Light type Laser red ◆

Light sour ce laser  d iode , 650 nm ◆

Las er clas s 2 ◆

Approv als CE ◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current 45 mA ◆

Signal output 1 PNP output, short-c ircu it proof, protected from reverse po larity, open co llec tor ◆

Swi tc hing ty pe light/dar k switch ing ◆

Swi tc hing cur rent max. 200 mA ◆

Swi tc hing fr equency 10000 Hz ◆

Am bient temperature -10 ... 60 °C (263 ... 333 K) ◆

Pr otection degree IP 65 ◆

Connection M8 c onnector, 3-p in ◆

Materia l

Housing alum in ium, blac k anodis ed ◆

Optica l fac e glass ◆

Instal la tion may be mounted in  r ows ◆

Mass 30 g ◆

Electrical connection

Option 32/40a/98a

+UB1

4

3 0 V

Q

Fork type sensor GL220-LAS/32/40a/98a

• High switching frequency
• High resolution
• Sturdy aluminium housing
• Light/dark switching
• Alignable housing
• Adjustable sensitivity

Laser Class II

Sens
L/D

6

12

85

M
5 

(4
x)

5

15 220 10

55

20

5

220

245

25
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R
A

L
5

0
-I

R
/3

2/
9

8

R
A

L
7

0
-I

R
/3

2/
9

8

Sensi tivi ty ad justment ◆ ◆

Fork  width 50 mm ◆

70 mm ◆

Light ty pe infrared, modulated light ◆ ◆

Light s ource IRED ◆ ◆

Resolution 0.5 mm ◆

0.8 mm ◆

active z one 35 mm  x 50 mm ◆

70 mm  x 64 mm ◆

Operating vo ltage 24 V DC ± 20 % ◆ ◆

No-load supply current 40 mA ◆ ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected from  rev ers e polari ty, open co llector ◆ ◆

Switch ing type dark  ON ◆ ◆

Switch ing current 200 mA ◆ ◆

Pulse extens ion 0.1 ... 150 ms ◆ ◆

Ambient temperatur e 0 ... 60 °C (273 ... 333 K ) ◆ ◆

Protection degr ee IP67 ◆ ◆

Connection M8 connec tor, 3-pin ◆ ◆

Material

Housing aluminium , b lack anodised ◆ ◆

Optical  face glass ◆ ◆

Mass 200 g ◆

300 g ◆

Electrical connection

Option 32/98

+UB1

4

3 0 V

Q

Slot light grid sensor RAL..-IR/32/98

• High switching frequency
• High resolution
• Time function
• Adjustable sensitivity
• Sturdy aluminium housing

Time/staticSensitivity adjuster

2.5 2.5

5
20

5

M8
LED

90

15

25

35

81

3546

50

Ø 4.3Ø 4.3

Time/staticSensitivity adjuster

5

45

35

25

20

10

10

5

M8
LED

110

10
5

64

70

Ø 4.3

Ø 4.3
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R
A

L
1

0
0-

IR
/3

2
/9

8

R
A

L
1

5
0-

IR
/3

2
/9

8

Sensitivity adjus tm ent ◆ ◆

Fork width 100 m m ◆

Fork width 150 m m ◆

Light type infr ared, modulated l ight ◆ ◆

Light sour ce IRED ◆ ◆

Res olution 1.5 m m ◆

3 mm ◆

active zone 100 m m x 94 mm ◆

150 m m x 144 m m ◆

Oper ating v ol tage 24 V DC ± 20 % ◆ ◆

No- load supply current 40 mA ◆ ◆

Signal output 1 PNP output, short-c ircu it proof, protected from reverse po larity, open co llec tor ◆ ◆

Swi tc hing ty pe dark ON ◆ ◆

Swi tc hing cur rent 200 m A ◆ ◆

Puls e extension 0.1 ... 150 m s ◆ ◆

Am bient temperature 0 ... 60 °C (273 ... 333 K) ◆ ◆

Pr otection degree IP 67 ◆ ◆

Connection M8 c onnector, 3-p in ◆ ◆

Materia l

Housing alum in ium, blac k anodis ed ◆ ◆

Optica l fac e glass ◆ ◆

Mass 400 g ◆

500 g ◆

Electrical connection

Option 32/98

+UB1

4

3 0 V

Q

Slot light grid sensor RAL1..-IR/32/98

• High switching frequency
• High resolution
• Time function
• Adjustable sensitivity
• Sturdy aluminium housing

Time/staticSensitivity adjuster

5

45

35

25

20

10

10

5

M8
LED

94

13
5

140

100

Ø 4.3
Ø 4.3

Sensitivity adjuster Time/static

5

45

35

25

20

190

10

10

5

18
5

150

14
4

M8
LED

Ø 4.3
Ø 4.3
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D
K

1
0

-9
,5

/7
9

B
/9

2
/1

1
0

D
K

1
0

-9
,5

/9
2

/1
1

0

D
K

1
0

-9
,5

/9
S

20
/9

2
/1

1
0

D
K

1
0

-9
,5

/A
/7

9B
/9

2
/1

1
0

D
K

1
0

-9
,5

/A
/9

2/
1

10

Sensor range 9.5 mm  +/-3 mm ◆ ◆ ◆ ◆ ◆

Light ty pe green, m odulated l ight ◆ ◆ ◆ ◆ ◆

Light s ource LED ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 55 mA ◆ ◆ ◆ ◆ ◆

Signal  output Push-pul l output, s hort-ci rcu it proof, protected against rev ers e polari ty ◆ ◆ ◆ ◆ ◆

Switch ing type light/dark ON, s wi tchable ◆ ◆ ◆ ◆ ◆

Switch ing current max. 200 m A ◆ ◆ ◆ ◆ ◆

Response time 30 µs ◆ ◆ ◆ ◆ ◆

Measurement output Analogue output 0 .3  ... 10 mA , ( RL ≤ 600 Ohm) ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆

Connection M12 c onnector, 4-p in ◆ ◆ ◆ ◆ ◆

Material  
Housing PC (Makro lon, g lass-fibre-re in for ced) ◆ ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 79b/110

Analogue

+UB1

2

3

4 Q

0 V

Option 92/110

+UB1

4

2

3 Q

n.c.

0 V

Print mark contrast scanner DK10-9,5/.../92/110

• Optical system exchangeable by 90°
• Push-pull output
• 30 µs response time, suitable for extremely rapid 

scanning processes
• Sturdy plastic housing
• Protection degree IP67

Display LEDSensitivity adjuster

Bright/dark switch*) mutually exchangeable

Cover *)

Le
ns

 *
)

Sens.

Plug connection

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8 16.5

23
.5

1.5

38.6

85
.6

47.9

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

4
19

19

M12 x 1

28

19
28

28

21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

M
5 

x 
5 

(8
x)

1

2

3

4

+ _
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D
K

1
0

-L
A

S
/3

5
/4

9

D
K

1
0

-L
A

S
/3

5
/7

9
b

D
K

1
0

-L
A

S
/7

6
a/

1
10

/1
2

4

D
K

1
0

-L
A

S
/7

6
a/

7
9b

/1
10

/1
2

4

D
K

1
0

-L
A

S
/9

S
20

D
K

1
0

-L
A

S
/9

S
50

/7
6

a/
1

10
/1

2
4

D
K

1
0

-L
A

S
-5

4/
7

6/
1

10
/1

2
4

Effective detec tion range 0 ... 10 m ◆

Reflector distance 0 ... 10 m ◆

Sensor  r ange 300 mm ◆ ◆ ◆ ◆

800 mm ◆ ◆

Detection range 3 ... 300 mm ◆ ◆ ◆ ◆

3 ... 800 mm ◆ ◆

Light type r ed, m odulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce las er  d iode , 650 nm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Las er clas s 2 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 55 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output P us h-pull output , short-c ircu it proof ◆ ◆ ◆ ◆ ◆ ◆

1 pnp and 1 npn short-cir cui t proof, open co llec tor, synchronized-swi tc hing ◆

Swi tc hing ty pe Light/dark ON, switchable ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆

Res pons e tim e 30 µs ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measurem ent output A nalogue output 0 .3 ... 10 mA, (RL ≤ 600 Ohm) ◆ ◆

Test input emi tter deactiv ation wi th  +Ub ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection c onnector M12 x 1, 5-p in ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l  
Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 79b

Analogue

Emitter
OFF

1

2

3 0 V

Q4

5

+UB

Option 76a/110

Emitter
OFF

1

2

3 0 V

Q4

5

+UB

n.c.

Option 79b/110

Analogue

Emitter
OFF

1

2

3 0 V

Q4

5

+UB

Option 49

Emitter
OFF

1

2

3 0 V

Q2

Q14

5

+UB

Option 9S20

Emitter
OFF

1

2

3 0 V

Q4

5

+UB

n.c.

Option 76/110

Analogue

Emitter
OFF

1

2

3 0 V

Q4

5

+UB

Laser print mark contrast scanner DK10-LAS/...

• Laser class 2, eyesafe
• 30 µs response time, suitable for extremely rapid 

scanning processes
• Sturdy, waterproof plastic housing
• Laser print mark contrast sensor for  recording very 

small  print marks

Laser Class II

2 3

4
51

Additional labelShield

Bright/dark switch

Sens.

Light beam cross-section 

Sensitivity adjuster Display LED

Additional label

Laser radiation
Do not look into the beam

Laser Class 2

S
cr

ew
  i

n 
de

pt
h 

5

21

M
5 

(8
 x

)

23
.5

28
19

28

38.6 28

19
85

.6

1.5 47.9

 M12 x 1

16.54 60.833
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D
K

1
2

-1
1

/1
2

4
/1

3
6

D
K

1
2

-1
1

/9
s

2
0/

1
24

/1
3

6

D
K

1
2

-1
1

-A
/1

2
4

/1
3

6

Static TEACH-IN ◆ ◆ ◆

Dy namic TEACH-IN ◆ ◆ ◆

Sensor range 11 mm  ± 2 mm ◆ ◆ ◆

Light ty pe Visib le  gr een/red/b lue, m odulated l ight ◆ ◆ ◆

Light s ource 3 LEDs (R,G,B ) ◆ ◆ ◆

Teach-In static and dynamic  Teach- In ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆

No-load supply current ≤ 80 mA ◆ ◆ ◆

Protection class II,  ra ted v ol tage ≤ 250 V AC wi th  degree of pol lu tion 1- 2 accord ing to IEC 60664-1 ◆ ◆ ◆

Signal  output 2 P ush-pul l outputs, complementary, shor t- circ ui t proof, rev ers e polari ty-protected ◆ ◆ ◆

Switch ing type light/dark switch ing ◆ ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆

Response time 50 µs ◆ ◆ ◆

Function input Ext. Teach-In input (E T) ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆

Connection Metal  connector M12, 5-pin, 90° convertib le ◆ ◆ ◆

Material  
Housing Frame: d ie-cast zinc, nicke l- plated

Laterals: plastic PC, g lass- fiber re in forc ed
◆ ◆ ◆

Optical  face Plas tic pane ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

Electrical connection

Option 124/136

ET
Teach

1

2

3 0 V

Q4

5

+UB

Q

Print mark contrast scanner DK12-11/.../124/136

• Diffuse mode sensor for  recording any print mark
• TEACH-IN, static and dynamic
• 50 µs response time, suitable for extremely rapid 

scanning processes
• 3 emitter colours: green, red and blue

2

2

1
3

4

TB

TM

S

TD

3
5

4

12

S - Switching Mode
TM - Teach IN Mark
TD - Teach IN Dynamic
TB - Teach IN Background

Connector 90˚ adjustable position 

M4 / 4 deep
Position of the light spot

1 Operating display green

2 Switch state yellow

3    Teach-In switch

4 Optical axis

Position of the light spot 
see table

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

ø4.5

49

2

22
.5

17.5

1 mm x 3 mm

3 mm x 1 mm

DK12-11

DK12-11-A



446
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

4.8

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, p
ri

n
t 

m
ar

k 
sc

an
n

er
s

T
he

 s
ho

w
n 

ph
ot

og
ra

ph
 a

n
d 

di
m

e
ns

io
ns

 d
r a

w
in

g
 a

re
 s

en
so

r f
am

ily
 r

ep
re

se
nt

at
iv

e
s.

 T
he

 r
ea

l a
pp

ea
ra

nc
e 

of
 a

 p
ar

tic
u

la
r 

pr
o

du
ct

 m
ig

h
t b

e
 s

lig
h

tly
 d

iff
e

re
nt

 a
nd

 is
 s

h
ow

n
 in

 th
e 

pr
od

uc
t d

at
a 

sh
ee

t o
n

 w
w

w
.p

e
pp

e
rl-

fu
ch

s.
co

m
.

D
K

2
0

/3
5

A
/9

S
2

0

D
K

2
0

/3
5

B

D
K

2
0

/3
5

B
/7

9B

D
K

2
0

/A
/3

5B

D
K

2
0

-2
5

/1
1

0
/1

2
4

D
K

2
0

-2
5

/A
/1

1
0/

1
24

D
K

2
0

-2
5

/B
/1

1
0/

1
24

D
K

2
0

-9
,5

/1
1

0
/1

2
4

D
K

2
0

-9
,5

/7
9

B
/1

1
0/

1
24

D
K

2
0

-9
,5

/9
S

20
/1

1
0/

1
24

D
K

2
0

-9
,5

/A
/1

10
/1

2
4

D
K

2
0

-9
,5

/A
/7

9B
/1

1
0

/1
2

4

D
K

2
0

-9
,5

/B
/1

10
/1

2
4

D
K

2
0

-9
,5

/B
/7

9B
/1

1
0

/1
2

4

Static TEA CH-IN ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Sensor  r ange 25 mm  +/- 6  mm ◆ ◆ ◆ ◆

50 mm ◆ ◆ ◆

9.5 mm  +/-3 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type red, modulated l ight ◆ ◆ ◆

Visib le green/red/b lue, m odulated l ight ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Teac h-In static Teach-In ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 70 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output Push-pul l output, s hort-ci rcu it pr oof, protected against rev ers e polar ity ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing ty pe light/dark ON switchable, res ul ts  from the order o f the Teach-In ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Res pons e tim e 30 µs ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Measurem ent output Analogue output 0 .3  ... 10 mA , ( RL ≤ 600 Ohm) ◆ ◆ ◆ ◆

Func tion input Teach-In  input ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C ( 253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP67 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection M12 c onnector, 5 p in ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l  
Housing PC (Makro lon, g lass- fibr e-re inforced) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 9S20/110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Option 79b/110

Analogue

ET
Teach

1

2

3 0 V

Q4

5

+UB

Option 110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Print mark contrast scanner DK20-.../...

• Static TEACH-IN: automatic switching threshold ad-
aptation

• 30 µs response time, suitable for extremely rapid 
scanning processes

• Powerful push-pull output
• Optical system exchangeable by 90°
• Sturdy, waterproof plastic housing 

Plug connection

Display LED

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8

23
.5

1.5

38.6

85
.6

47.9

16.5

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

4
19

19

M12 x 1

28

19
28

28

21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5

T
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D
K

E
20

-9
,5

/1
10

/1
2

4

D
K

E
20

-9
,5

/9
s2

0/
1

10
/1

2
4

Static TEACH-IN ◆ ◆

Sensor range 9.5 mm  +/-3 m m ◆ ◆

Light ty pe Visib le  gr een/red/b lue, m odulated l ight ◆ ◆

Light s ource LED ◆ ◆

Teach-In static Teach-In ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply current ≤ 70 mA ◆ ◆

Signal  output Push-pul l output, s hort-ci rcu it proof, protected against rev ers e polari ty ◆ ◆

Switch ing type light/dark ON swi tchable, r esults  from the order of the Teach-In ◆ ◆

Switch ing current max. 200 m A ◆ ◆

Response time 30 µs ◆ ◆

Function input Teach-In  input ◆ ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆ ◆

Protection degr ee IP67 ◆ ◆

Connection Metal  connector M12 x  1, 5-p in ◆ ◆

Material  

Housing Sta in less steel ◆ ◆

Optical  face glass ◆ ◆

Mass 530 g ◆ ◆

Electrical connection

Option 110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Print mark contrast scanner DKE20-9,5/.../110/124

• Static TEACH-IN: automatic switching threshold ad-
aptation

• 30 µs response time, suitable for extremely rapid 
scanning processes

• 3 emitter colours: green, red and blue
• Powerful push-pull  output
• Optical system exchangeable by 90°
• Stainless steel version, especially suitable for appli-

cations in the food industry

Display LED

Plug connection

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 6
.5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8
16.5

23
.5

38.6

85
.6

49.4

1.
5

62.3

87
.6

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

19

19

M12 x 1

28

19
28

28 21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5
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D
K

2
1

-2
5

/1
1

0
/1

2
4

D
K

2
1

-2
5

/B
/1

1
0/

1
24

D
K

2
1

-9
,5

/1
1

0
/1

2
4

D
K

2
1

-9
,5

/9
S

20
/1

1
0/

1
24

D
K

2
1

-9
,5

/9
S

50
/1

1
0/

1
24

D
K

2
1

-9
,5

/A
/1

10
/1

2
4

Dynam ic TEA CH-IN ◆ ◆ ◆ ◆ ◆ ◆

Sensor  r ange 25 m m +/- 6 mm ◆ ◆

9.5 m m +/- 3 mm ◆ ◆ ◆ ◆

Light type V isib le  green/red/b lue, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce LED ◆ ◆ ◆ ◆ ◆ ◆

Teac h-In Dynamic  Teach- In ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current ≤ 60 m A ◆ ◆ ◆ ◆ ◆ ◆

Signal output P us h-pull output, shor t-c irc ui t proof, protec ted agains t reverse po larity ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Res pons e tim e 30 µs ◆ ◆ ◆ ◆ ◆ ◆

Func tion input Teach- In  input ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆ ◆ ◆

Connection M 12 connector, 5  p in ◆ ◆ ◆ ◆ ◆ ◆

Materia l  

Housing P C (M ak rolon, glas s-fibre-re in forced) ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Option 9S20/110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Option 9S50/110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Option 110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Print mark contrast scanner DK21-...20/110/124

• Dynamic TEACH-IN: automatic switching threshold 
adaptation with one key pressure

• 30 µs response time, suitable for extremely rapid 
scanning processes

• 3 emitter colours: green, red and blue
• Powerful push-pull output
• Optical system exchangeable by 90°
• Sturdy, waterproof plastic housing 

Plug connection

Display LED

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8

23
.5

1.5

38.6

85
.6

47.9

16.5

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

4
19

19

M12 x 1

28

19
28

28

21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5

T



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 449

4.8

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, p
ri

n
t 

m
ar

k 
sc

an
n

er
s

T
he

 s
h

ow
n

 p
ho

to
g

ra
ph

 a
nd

 d
im

en
si

on
s 

dr
a

w
in

g 
ar

e 
se

n
so

r 
fa

m
ily

 r
ep

re
se

n
ta

tiv
es

.  T
he

 re
al

 a
p

pe
a

ra
nc

e
 o

f a
 p

a
rti

cu
la

r p
ro

du
ct

 m
ig

ht
 b

e 
sl

ig
ht

ly
 d

if f
er

en
t a

n
d 

is
 s

ho
w

n 
in

 t
he

 p
ro

du
ct

 d
at

a 
sh

e
et

 o
n 

w
w

w
.p

ep
p

er
l-f

uc
h

s.
co

m
.

D
K

E
21

-9
,5

/1
10

/1
2

4

Dy namic TEACH-IN ◆

Sensor range 9.5 mm  +/-3 mm ◆

Light ty pe Visib le green/red/b lue, m odulated l ight ◆

Light s ource LED ◆

Teach-In Dynam ic Teach-In ◆

Operating vo ltage 10 ... 30 V  DC ◆

No-load supply current ≤ 60 mA ◆

Signal  output Push-pul l output, s hort-ci rcu it pr oof, protected against rev ers e polar ity ◆

Switch ing current max. 200 m A ◆

Response time 30 µs ◆

Function input Teach-In  input ◆

Ambient temperatur e -20 ... 60 °C ( 253 ... 333 K) ◆

Protection degr ee IP67 ◆

Connection M12 c onnector, 5 p in ◆

Material  

Housing Sta in less steel ◆

Optical  face glass ◆

Mass 530 g ◆

Electrical connection

Option 110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Print mark contrast scanner DKE21-9,5/110/124

• Dynamic TEACH-IN: automatic switching threshold 
adaptation with one key pressure

• 30 µs response time, suitable for extremely rapid 
scanning processes

• 3 emitter colours: green, red and blue
• Powerful push-pull  output
• Optical system exchangeable by 90°
• Stainless steel version, especially suitable for appli-

cations in the food industry

Display LED

Plug connection

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 6
.5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8
16.5

23
.5

38.6

85
.6

49.4

1.
5

62.3

87
.6

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

19

19

M12 x 1

28

19
28

28 21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5
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D
K

3
1

-9
,5

/1
1

0
/1

2
4

D
K

3
4

-9
,5

/1
1

0
/1

2
4

D
K

3
4

-9
,5

/8
S

50
/1

1
0/

1
24

D
K

3
5

-9
,5

/1
1

0
/1

2
4

Static TEA CH-IN ◆ ◆

Dynam ic TEA CH-IN ◆ ◆

Sensor  r ange 9.5 m m ± 3 mm ◆ ◆ ◆ ◆

Light type Vis ib le  green/red/b lue, modulated light ◆ ◆ ◆ ◆

Light sour ce 3 LEDs (R,G,B) ◆ ◆ ◆ ◆

Teac h-In Dy namic Teach-In ◆ ◆

static  Teach-In ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆ ◆ ◆

No- load supply current ≤ 75 m A ◆ ◆ ◆ ◆

Signal output Push- pull  output, short- circ ui t proof, pr otected agains t reverse po lari ty ◆ ◆ ◆ ◆

Swi tc hing ty pe Output switches  to  UB when prin t m ar k is detected and to  0 V when background is 
detected

◆ ◆

light/dar k ON swi tc hable, resu lts from the order of the Teach-In ◆ ◆

Swi tc hing cur rent max. 200 mA ◆ ◆ ◆ ◆

Res pons e tim e 30 µs ◆ ◆ ◆ ◆

Func tion input Teach-In input ◆ ◆ ◆ ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆

Pr otection degree IP 67 ◆ ◆ ◆ ◆

Connection M12 connector, 5  p in ◆ ◆ ◆ ◆

Materia l  
Housing PC ( Makro lon, glas s-fibre-re in forc ed) ◆ ◆ ◆ ◆

Optica l fac e glass ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆

Electrical connection

Option 8S50/110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Option 110

ET
Teach

1

2

3 0 V

Q4

5

+UB

n.c.

Print mark contrast scanner DK3.-9,5/.../110/124

• 30 µs response time, suitable for extremely rapid 
scanning processes

• TEACH-IN procedure for automatic threshold value 
setting

• 3 emitter colours: green, red and blue
• Powerful push-pull output
• High accuracy for precise positioning operations
• Sturdy, waterproof plastic housing

Plug connection

Display LED

TEACH-IN key

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8

16.5

42
.5

1.5

38.6

85
.6

47.9

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

19

19

M12 x 1

28

47
28

21

33

M
5 

x 
5 

(8
x)

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

1

4

3

2

5

T
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R
L

-U
V

3
/3

2
/9

2

R
L

-U
V

3
/4

5
/1

1
5

R
L

-U
V

3
/G

/K
/9

2

R
L

-U
V

3
/H

/9
s

/3
2

/9
2

R
L

-U
V

4
/3

2
/9

2

Detec tion range 0 ... 100 m m ◆

0 ... 130 m m ◆ ◆

0 ... 80 mm ◆

28 mm  +/- 3  mm ◆

Light ty pe UV, modulated light ◆ ◆ ◆ ◆ ◆

Light s ource LED ◆ ◆ ◆ ◆ ◆

Operating vo ltage 12 ... 30 V  DC ◆ ◆ ◆ ◆ ◆

No-load supply current 55 mA ◆ ◆ ◆ ◆ ◆

Signal  output 1 npn ◆

1 npn, short-c ircu it proof ◆

1 pnp, short-c ircu it proof ◆ ◆ ◆

Switch ing type light/dark switch ing ◆ ◆ ◆ ◆ ◆

Switch ing current 200 mA ◆ ◆ ◆ ◆

30 mA ◆

Response time 0.7 ms ◆

100 µs ◆ ◆ ◆ ◆

Measurement output Analogue output 0 .5  ... 8  V  DC ◆ ◆ ◆ ◆ ◆

Other outputs Standby  output: 1  x PNP , 30mA short-cir cui t proof ◆

Test input emitter deac tivation at +UB ◆

Ambient temperatur e -20 ... 50 °C ( 253 ... 323 K) ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆

Connection M12 c onnector, 4-p in ◆ ◆ ◆ ◆

2 m  fixed cable ◆

Material  
Housing alumin ium pressure m ould ing ◆ ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆ ◆

Mass 290 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Option /45/115

Analogue

Test

Readiness

Q

GY

WH

BN

0 V

GN

PK

YE

+UB

Option /32/92

Analogue

+UB1

2

3 0 V

4

Q

Option /G/K/92

Analogue

+UB1

2

3 0 V

4

Q

Print mark contrast scanner RL-UV./...

• Diffuse mode sensor for  recording fluorescent 
marks or materials

• UV, emitter light
• Switch output and analogue output
• Sturdy, waterproof metal housing
• Emitter deactivation

RL-UV3/45/115

M5 x 6 deep

Sensitivity adjuster

Bright/dark switch Display LED

15

4.
5

21

35.7

63

2.
2

38
.6

23.528

85.7

192828

ø29

1

4

2

3



452
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

4.9

P
h

o
to

el
ec

tr
ic

 s
en

so
rs

, c
o

lo
u

r 
se

n
so

rs

T
he

 s
ho

w
n 

ph
ot

og
ra

ph
 a

n
d 

di
m

e
ns

io
ns

 d
r a

w
in

g
 a

re
 s

en
so

r f
am

ily
 r

ep
re

se
nt

at
iv

e
s.

 T
he

 r
ea

l a
pp

ea
ra

nc
e 

of
 a

 p
ar

tic
u

la
r 

pr
o

du
ct

 m
ig

h
t b

e
 s

lig
h

tly
 d

iff
e

re
nt

 a
nd

 is
 s

h
ow

n
 in

 th
e 

pr
od

uc
t d

at
a 

sh
ee

t o
n

 w
w

w
.p

e
pp

e
rl-

fu
ch

s.
co

m
.

D
F

12
-1

1-
3K

/1
4

5/
1

51

D
F

12
-1

1-
3K

/9
s

20
/1

4
5

/1
5

1

Static TEA CH-IN ◆ ◆

Tim e func tion ◆

Sensor  r ange 11 m m ± 2 mm ◆ ◆

Light type V isible  green/red/blue, modulated light ◆ ◆

Light sour ce 3 LE Ds  ( R,G,B) ◆ ◆

Oper ating v ol tage 10 ... 30 V DC ◆ ◆

No- load supply current ≤ 40 mA ◆ ◆

Pr otection clas s II,  r ated vo ltage ≤ 250 V AC with degree of po llution 1-2 acc ord ing to  IEC 60664-1 ◆ ◆

Func tion input E xt. Teach- In  input (ET)
E xt. b lanking-input (AT)

◆ ◆

Signal output 3 Push-pull  outputs, short-ci rcu it pr oof, reverse po larity  protection ◆ ◆

Swi tc hing cur rent m ax . 100 mA ◆ ◆

Res pons e tim e 1 ms ◆ ◆

Tim er func tion Im puls ed time elem ent o ff-de lay 20 m s ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K ) ◆ ◆

Pr otection degree IP 67 ◆ ◆

Connection M eta l connector  M 12, 8-p in , 90° conver tib le ◆ ◆

Materia l  
Housing Fr am e: die- cas t zinc, n ic ke l-p la ted

Latera ls: p lastic P C, glass-fiber reinforced
◆ ◆

Optica l fac e P lastic  pane ◆ ◆

Mass 60 g ◆ ◆

Electrical connection

Option /145/151

AT

+UB

QA

QB

ET

QC

1

2

3

4

5

6

7

8

0V

n.c.

Print mark colour scanner DF12-11-3K/.../145/151

• Diffuse mode sensor for recording coloured print 
marks on backgrounds with different colours

• Colour detection by means of the active three-range 
method

• TEACH-IN procedure for automatic threshold value 
setting

• 3 independent channels
• 3 tolerance steps per channel
• 3 Push-pull outputs

2

2

1
3

5

4

S
B

C
A

T

43 5

6

7
2

1 8

S - Switching Mode
T - Teach In 
Tolerances: I fine
  II medium
  III coarse
Channels: A
  B
  C

  

II
I

III
S

Connector 90˚ adjustable position 

1 Operating display green

2 Switch state yellow

3 Rotary switch teach-in channel

4 Rotary switch teach-in tolerance

5 Optical axis

M4 / 4 deep

15

10

M12x1

7.5

41.5

5.
365

5.5

19.5

7

ø4.5

49

2

22
.5

17.5
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D
F

20
/3

5
A

/4
9

/1
2

4

D
F

20
/4

9
/1

2
4

D
F

20
/9

S
20

/4
9

/1
2

4

D
F

20
/B

/4
9/

1
2

4

Static TEACH-IN ◆ ◆ ◆ ◆

Time function ◆

Sensor range 25 m m ± 4mm ◆

9.5 mm  ± 2 mm ◆ ◆ ◆

Light ty pe Visible green/r ed/blue, m odulated l ight ◆ ◆ ◆ ◆

Light s ource 3 LEDs (R,G,B) ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆ ◆ ◆

No-load supply current ≤ 55 mA ◆ ◆ ◆ ◆

Function input Teac h-In  input ◆ ◆ ◆ ◆

Signal  output 1 pnp and 1 npn short-c ircu it proof, open co llector, s ynchr onized-switch ing ◆ ◆ ◆ ◆

Switch ing type pnp switches  accord ing to  +UB, npn ac cor ding to  0 V  for detec ted m ar k ◆ ◆ ◆ ◆

Switch ing current max. 200 mA ◆ ◆ ◆ ◆

Response time 300 µs ◆ ◆ ◆ ◆

Timer function Impulsed tim e e lement o ff- de lay 20 ms ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection connector  M 12 x 1, 5-pin ◆ ◆ ◆ ◆

Material  

Housing PC (Makro lon, g lass- fibr e-r einforced) ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆

Mass 200 g ◆ ◆ ◆ ◆

Electrical connection

Option 49/124

ET
Teach

1

2

3 0 V

Q14

5

Q2

+UB

Option 35a/49/124

ET
Teach

1

2

3 0 V

Q14

5

Q2

+UB

Print mark colour scanner DF20/9.20/49/124

• Diffuse mode sensor for  recording coloured print 
marks on backgrounds with different colours

• TEACH-IN procedure for automatic threshold value 
setting

• 3 emitter colours: green, red and blue
• Very short response time
• Optical system exchangeable by 90°
• Sturdy, waterproof plastic housing 
• Impulsed time element off-delay

DF20/9S20/49/124

Plug connection

Display LED

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8

23
.5

1.5

38.6

85
.6

47.9

16.5

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

4
19

19

M12 x 1

28

19
28

28

21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5

T
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D
F

E
2

0/
4

9/
1

24

Static TEA CH-IN ◆

Sensor  r ange 9.5 m m ± 2 mm ◆

Light type Vis ib le  green/red/b lue, modulated light ◆

Light sour ce 3 LEDs (R,G,B) ◆

Oper ating v ol tage 10 ... 30 V DC ◆

No- load supply current ≤ 55 m A ◆

Func tion input Teach-In  input ◆

Signal output 1 pnp and 1 npn short-cir cui t proof, open co llec tor, synchronized-swi tc hing ◆

Swi tc hing ty pe pnp switc hes ac cor ding to +UB, npn accord ing to 0 V for detected mark ◆

Swi tc hing cur rent max. 200 mA ◆

Res pons e tim e 300 µs ◆

Am bient temperature -20 ... 60 °C (253 ... 333 K) ◆

Pr otection degree IP 67 ◆

Connection Meta l connector  M 12 x 1, 5-pin ◆

Materia l  

Housing Stainles s stee l ◆

Optica l fac e glass ◆

Mass 530 g ◆

Electrical connection

Option 49/124

ET
Teach

1

2

3 0 V

Q14

5

Q2

+UB

Print mark colour scanner DFE20/49/124

• Diffuse mode sensor for recording coloured print 
marks on backgrounds with different colours

• TEACH-IN procedure for automatic threshold value 
setting

• 3 emitter colours: green, red and blue
• Very short response time
• Optical system exchangeable by 90°
• Stainless steel version, especially suitable for  appli-

cations in the food industry

Display LED

Plug connection

Cover *)

TEACH-IN key*) Mutually exchangeable

Le
ns

 *
)

M
5 

- 
sc

re
w

-in
 d

ep
th

 6
.5

Position of the light spot
see table

Standard

Option /A

Option /B

sensor range 9,5 mm sensor range 25 mm

60.8
16.5

23
.5

38.6

85
.6

49.4

1.
5

62.3

87
.6

2 mm x 8.5 mm 

8.5 mm x 2 mm 

1.5 mm

19

19

M12 x 1

28

19
28

28 21

433

1 mm x 4 mm

4 mm x 1 mm

3 mm

TEACH-IN

2

1

4

3

5
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V
C

S
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1
0-

1
0

K

V
C

S
1

1
0-

5
K

Static TEACH-IN ◆ ◆

Sensor range m ax . 100 mm ◆ ◆

Light ty pe W hi te  light, m odulated l ight ◆ ◆

Light s ource LED ◆ ◆

Operating vo ltage 18 ... 30 V DC ◆ ◆

No-load supply current m ax . 100 mA ◆ ◆

Function input Tr igger, key boar d d isable ◆ ◆

Signal  output 4 pnp, short-ci rcu it proof, b inary  c oded, as signed to  the v alue memory slots ◆

5 pnp, short-ci rcu it proof, each wi th two assigned va lue mem ory  s lo ts
The las t activ ated channel  is exported.

◆

Switch ing type acc ord ing to  +UB  switch ing, if co lour detected ◆ ◆

Switch ing current m ax . 200 mA  per output ◆ ◆

Response time 4 ms ◆ ◆

Output of the pre-faul t indication pnp, ac tive in  TE ACH- IN mode or  i f a l l va lue memory s lo ts  are em pty ◆ ◆

Ambient temperatur e - 10 ... 50 °C (263 ... 323 K) ◆ ◆

Protection degr ee IP 65 ◆ ◆

Connection M 12 connec tor, 8-pin and M12 connector , 5  pin ◆ ◆

Material  
Housing alumin ium ◆ ◆

Optical  face Fibr e optic s ◆ ◆

Mass 300 g ◆ ◆

Electrical connection

Option -10K

Connector 1

Keylock

Trigger

Alarm

Connector 2

chassis
ground

Q1

0 V

n.c.

1

2

3

+UB

n.c.

4

5

6

7

8

1

2

3

Q2

Q4

0 V

Q3

4

5

Option -5K

Connector 1

Keylock

Trigger

Alarm

Connector 2

chassis
ground

Q1

0 V

Q5

1

2

3

+UB

n.c.

4

5

6

7

8

1

2

3

Q2

Q4

0 V

Q3

4

5

Colour sensor VCS110-...

• Colour saving by TEACH-IN key
• Programmable up to 10 channels
• Colour tolerances memorisable
• Light source white-light LED
• Signal outputs direct or binary coded
• For glass fibre optics or for  plastic fibre optics 

Light guide connection

Connector 1

Connector 2

Connector 1

Connector 2

151

154

133

123

116

89

48

38

M
12

10
928

22

V
C

S
110

2

4

5

3

1

2

6

5

8 7

3

4

1
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1
0/

1
33

Static TEA CH-IN ◆

Sensor  r ange max. 100 mm ◆

Light type Whi te  light, m odulated l ight ◆

Light sour ce LED ◆

Mark ing ¬ II 2 /3G EE x nA  II T4 /EE x II T4 ◆

Oper ating v ol tage 18 ... 30 V DC ◆

No- load supply current max. 100 mA ◆

Func tion input Tr igger, key board d isable, external teach ◆

Signal output 5 pnp, s hort-ci rcu it proof, each with two assigned va lue m em ory  s lo ts
The last activ ated channel  is exported.

◆

Swi tc hing ty pe acc ord ing to  +UB  switch ing, i f co lour detected ◆

Swi tc hing cur rent max. 200 mA  per output ◆

Res pons e tim e 4 ms ◆

Output o f the pre-fau lt ind ication pnp, active in  sensing range ◆

EC-Type E xamination Certi ficate TÜV 02 A TEX 1969 X ◆

Am bient temperature -10 ... 50 °C (263 ... 323 K) ◆

Pr otection degree IP 65 ◆

Connection M12 connector, 8-pin and M12 connector, 5  pin ◆

Materia l  

Housing anodis ed alum in ium ◆

Optica l fac e Fibre optics ◆

Mass 300 g ◆

Electrical connection

Option 133

Connector 1

Alarm

Connector 2

Keylock

Trigger

chassis 
ground

Q1

0 V

Q5

1

2

3

+UB

4

5

6

7

8

1

2

3

Q2

Q4

0 V

Q3

4

5

ET Teach

Colour sensor VCS110/133

• Colour saving by TEACH-IN key
• Programmable up to 10 channels
• ATEX-approval for zone 2
• Colour tolerances memorisable
• Light source white-l ight LED
• For glass fibre optics or for plastic fibre optics 

Light guide connection

Connector 1

Connector 2

Connector 1

Connector 2

151

154

133

123

116

89

48

38

M
12

10
928

22

V
C

S
110

2

4

5

3

1

2

6

5

8 7

3

4

1
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P
R

1
6A

-1
50

-K
-2

-F
-F

P
R

1
6A

-1
50

-K
-2

-F
-S

P
R

1
6A

-1
50

-K
-2

-W
-S

P
R

1
6A

-3
0-

K
-2

-F
-F

P
R

1
6A

-3
0-

K
-2

-F
-S

P
R

1
6A

-3
0-

K
-2

-W
-S

Effective detection r ange 300 ... 500 m m ◆ ◆ ◆

500 ... 1500 mm ◆ ◆ ◆

Fie ld  he ight 97 mm ◆ ◆ ◆ ◆ ◆ ◆

Number of beam s 16 ◆ ◆ ◆ ◆ ◆ ◆

Beam  s pacing 6.5 mm ◆ ◆ ◆ ◆ ◆ ◆

Obs tacle size 1 m m ◆ ◆ ◆ ◆ ◆ ◆

Resolution 1 m m , crossed ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRE D ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 24 ... 28 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Function input Autom atic cal ibration according to application of the power  s upply, duration approx. 5  s ◆ ◆

Cal ibration input > 10 m s, ground active, fixed sav ing the switch ing threshold ◆ ◆ ◆ ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆ ◆ ◆ ◆ ◆

Switch ing type dark  ON ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current 100 mA ◆ ◆ ◆ ◆ ◆ ◆

Response time 5 m s ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -10 ... 50 °C ( 263 ... 323 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection 7-pin, M8 x 1 connector ◆ ◆ ◆ ◆

2.5 m cable ◆ ◆

Material  

Housing AB S ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆

Mass Em itter: 130 g , Receiv er: 160 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

+UB1

2

3

0 V

n.c.

4 Q

5

6

7 Programming input

Ready for operation

Calibration input 

Connector version

+UBRD

BK 0 V

YE Q

OG

GN

BN Programming input

Ready for operation

Calibration input 

Cable version

Light grid PR16A-...-K-2-.-F

• High-resolution light grid
• Light grid with 16 beams, crossed
• Suitable for  recording of transparent objects
• Automatic switching threshold adaptation elimina-

tes soiling effects
• Smallest obstacle size 1 mm
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4
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7 
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SW 7

*) only receiver

41.7

27.4

11
5.

5

41
.5

39
.5

27

11

50

13

*)

13

5

10
1

*)*)
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P
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30

0-
20

/4
7

/1
3

9

P
L

V
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c
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P
32
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0-
20

/4
7

/1
3

9

P
L
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P
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94

0-
20

/4
7

/1
3

9

P
L

V
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c
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P
48
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0-
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/4
7

/8
6

P
L

V
S
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an

P
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-1
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0-
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/4
7

/1
3

9

P
L

V
S

c
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P
64

-1
26

0-
20

/4
7

/8
6

Effective detec tion range 1.5 ... 4  m , can be reduced to  > 0.3 m ◆ ◆ ◆ ◆ ◆ ◆

Fie ld height [m m] 300 620 940 940 1260 1260
Num ber of beams  16 32 48 48 64 64
Beam spac ing 20 m m ◆ ◆ ◆ ◆ ◆ ◆

Light type infrared, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 15 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Power c onsumption m ax . 7  W ◆ ◆ ◆ ◆ ◆ ◆

Test input emi tter deactiv ation wi th  +UB on term inal  3  or  0V on terminal 4 ◆ ◆ ◆ ◆ ◆ ◆

Func tion input RS 232 in terface for sys tem programm ing ◆ ◆ ◆ ◆ ◆ ◆

Signal output 2 pnp, antiva lent. short-ci rcu it proof (moni toring fie ld) , 4  pnp, short- circ ui t proof, light 
ON (height moni toring)

◆ ◆ ◆ ◆

2 pnp, antiva lent. short-ci rcu it proof (moni toring fie ld) and 1 x RS  232 interface wi th 
s eria l data output

◆ ◆

Swi tc hing ty pe l ight/dar k swi tch ing ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Res pons e tim e for trip le  crossing of beams [ms ] 24 48 72 24 96 32
Tim er func tion Off-delay program mable from 0 ... 1.25 s in  5 m s steps ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 10 ... 60 °C (263 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Length of housing L [m m] 432 745 1072 1072 1392 1392
Pr otection degree IP 50 ◆ ◆ ◆ ◆ ◆ ◆

Connection terminal  c om partment PG9 wi th sc rew term inals ◆ ◆ ◆ ◆ ◆ ◆

Materia l

Housing alum in ium, silver anodis ed ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MM A ◆ ◆ ◆ ◆ ◆ ◆

Mass [g] each device 900 1500 2100 2100 2700 2700

Electrical connection

Option 47/86
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

TxD7

8

9

RxD

n.c.10

n.c.

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Option 47/139
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

HC 17

8

9

HC 2

HC 410

HC 3

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Profile light grid PLVscanP...-20/...

• Beam spacing 20 mm
• Parameterisable via Windows software
• sturdy housing
• no additional switching device necessary

S
ee
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ou
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ng

Cover terminal

Front panel

38
 +

0.
5

35
 +

0.
5

45 +0.4

9.6

37 +0.5
       0.0

M16 M16

25

SW 8

SW 10

SW 8
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Effective detection r ange 1.5 ... 4  m , can be reduced to > 0.3 m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Fie ld  he ight [m m] 300 640 980 1320 1660 2000 2000 2340 2340 2680 2680
Number of beam s  8 16 24 32 40 48 48 56 56 64 64
Beam  s pacing 42.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light s ource IRED ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 15 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Power consumption m ax . 7  W ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input emi tter deactivation with  +UB on terminal 3  or 0V on ter minal 4 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Function input RS 232 in terface for system programm ing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal  output 2 pnp, antivalent. s hort-ci rcu it pr oof ( moni toring field) , 4  pnp, shor t-
c ircu it proof, l ight ON (he ight m onitoring)

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antiva lent. short-ci rcu it proof (monitoring fie ld) and 1 x RS  232 
interfac e with s erial  data output

◆ ◆ ◆

Switch ing type l ight/dark  s wi tching ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Switch ing current 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Response time for tr ip le  crossing of beam s [ms] 12 24 36 48 60 72 24 84 28 96 32
Timer function Off-delay  progr am mable from 0 ... 1 .25 s in  5 m s steps ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -10 ... 60 °C (263 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Length of hous ing L [m m] 387 727 1067 1407 1747 2087 2087 2427 2427 2767 2767
Protection degr ee IP50 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection terminal compartment PG9 wi th scr ew term inals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Material

Housing aluminium , s ilver  anodised ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optical  face P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass [g] each dev ice 700 1100 1500 1900 2300 2700 2700 3200 3200 3600 3600

Electrical connection

Option 47/139
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

HC 17

8

9

HC 2

HC 410

HC 3

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Option 47/86
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

TxD7

8

9

RxD

n.c.10

n.c.

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Profile light grid PLVScanP...-42/...

• Beam spacing 42.5 mm
• Parameterisable via Windows software
• sturdy housing
• no additional switching device necessary
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Effective detec tion range 3 ... 8  m  , can be r educ ed to  > 0.3 m ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Fie ld height [mm ] 340 728 728 1116 1116 1504 1892 2280 2668 3056 3056
Num ber of beams  8 16 16 24 24 32 40 48 56 64 64
Beam spac ing 48.5 mm ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light type infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce IRED ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 20 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Power c onsumption m ax . 10 W ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Test input emi tter deactivation with  +UB on terminal 3  or 0V on ter minal 4 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Func tion input RS 232 in terface for system programm ing ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Signal output 2 pnp, antiv alent. s hort-ci rcu it proof (m onitoring field) , 4 pnp, s hort-
c ircu it proof, l ight ON (he ight m onitoring)

◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

2 pnp, antivalent. s hort-ci rcu it pr oof ( moni toring field)  and 1 x  RS  
232 in ter face wi th seria l data output

◆ ◆ ◆

Swi tc hing ty pe l ight/dark  s wi tching ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Swi tc hing cur rent 200 mA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Res pons e tim e for tr ip le  crossing of beam s [ms] 24 48 16 72 24 96 120 144 168 192 64
Tim er func tion Off-delay  progr am mable from 0 ... 1 .25 s in  5 m s steps ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -10 ... 60 °C (263 ... 333 K ) ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Length of housing L [mm ] 429 817 817 1205 2427 1593 1981 2369 2757 3145 3145
Pr otection degree IP50 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Connection terminal compartment PG9 wi th  scr ew term inals ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Materia l  

Housing aluminium , s ilver  anodised ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P MMA ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆

Mass [g] each dev ice 800 1200 1200 1600 1600 2000 2400 2800 3200 3600 3600

Electrical connection

Option 47/139
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

HC 17

8

9

HC 2

HC 410

HC 3

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Option 47/86
Receiver

Emitter

Terminal 1

Terminal 2

Test

Test

+UB1

2

3

SYNC A

Q

0 V

SYNC B

4

5

6

Q

TxD7

8

9

RxD

n.c.10

n.c.

+UB1

2

3

SYNC A

0 V

SYNC B

4

5

6

Profile light grid PLVscanP...-48/...

• Beam spacing 48.5 mm
• Parameterisable via Windows software
• sturdy housing
• no additional switching device necessary
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Cover terminal

Front panel
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5

Effective detection r ange 0 ... 1500 mm ◆ ◆

0 ... 2500 mm ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆

Light s ource IRED ◆ ◆ ◆ ◆

Diam eter of the light s pot approx. 1000 mm  at 1.5  m ◆ ◆

approx. 500 m m at 1 .5  m ◆ ◆

Angle of d ivergence ± 20  ° ◆ ◆

± 8  ° ◆ ◆

Cy cle time 35 m s ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V  DC ◆ ◆

10 ... 60 V  DC ◆ ◆

No-load supply current 40 m A ◆ ◆ ◆ ◆

Data rate 225 Bit/s ◆ ◆ ◆ ◆

Data sampling blanking Enable input emitter deac tivation ◆ ◆ ◆ ◆

In ter face ty pe 8 bi t par al le l, bidi rectional
10 inputs, npn ; 10 outputs , npn

◆ ◆

8 bi t par al le l, bidi rectional
10 inputs, pnp , 10 outputs , pnp

◆ ◆

Switch ing current max. 200 mA per c hannel , s hort-ci rcu it proof , tota l ≤ 800 m A ◆ ◆ ◆ ◆

Ambient temperatur e -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆

Connection 2 M16-s crewed connections, s pring-loaded terminals in  the terminal space ◆ ◆ ◆ ◆

Material  
Housing Terluran, blac k ◆ ◆ ◆ ◆

Optical  face glass ◆ ◆ ◆ ◆

Mass 170 g ◆ ◆ ◆ ◆

Electrical connection

Pin Function Description Schematic 
1, 14 0 V - Supply voltage
2 +UB + Supply voltage
3 SYNC Synchronization
4 REC Receive indicator
5 D8OUT Output data bit 8
6 D7OUT Output data bit 7
7 D6OUT Output data bit 6
8 D5OUT Output data bit 5
9 D4OUT Output data bit 4
10 D3OUT Output data bit 3
11 D2OUT Output data bit 2
12 D1OUT Output data bit 1
13, 25 - not connected
15 D8IN Input data bit 8
16 D7IN Input data bit 7
17 D6IN Input data bit 6
18 D5IN Input data bit 5
19 D4IN Input data bit 4
20 D3IN Input data bit 3
21 D2IN Input data bit 2
22 D1IN Input data bit 1
23 IN-Master/Slave Master/Slave select 
24 IN Enable Input enable

**
)*)

*)  DAD15-P             +UB 
     DAD15-P-NPN    0 V
**) DAD15-P             0 V 
     DAD15-P-NPN    +UB

Optical data coupler DAD15-8P-...

• 8 bit parallel data transfer
• Very large angle of divergence
• Cascadable
• Connection with spring-loaded terminals
• Protection degree IP67

Sensitivity adjuster
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D
3
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D
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D
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R

T

D
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D
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T
/3

5

D
A

D
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0-
W

Effective detec tion range 0 ... 100 m ◆ ◆

0 ... 15 m ◆

0 ... 30 m ◆ ◆

Light type infrared, modulated l ight ◆ ◆ ◆

r ed, m odulated l ight ◆ ◆

Light sour ce IRED ◆ ◆ ◆

LED ◆ ◆

Diameter o f the l ight spot 1800 mm at a  distance of 100 m ◆ ◆

4200 mm at a  distance of 15 m ◆

500 mm  at a d is tance of 30 m ◆ ◆

Angle of divergence E mitter: 1  ° Rec eiver: 5   ° ◆ ◆ ◆ ◆

E mitter: 16  °  Receiv er: 16  ° ◆

Al ignment aid wi th  function d is play ◆ ◆ ◆ ◆ ◆

Trans mission m ode FS K ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 24 V  DC ± 25 % ◆ ◆ ◆ ◆ ◆

No- load supply current 200 mA ◆ ◆ ◆ ◆ ◆

Data rate 0 ... 19.2 k Bit/s ◆ ◆ ◆ ◆ ◆

Oper ation frequenc y F1 = 83 k Hz  F2 = 118 kHz ◆ ◆ ◆ ◆ ◆

Data sam pl ing b lanking Input for incoming data b lank ing with  +24 V  DC ◆ ◆ ◆ ◆ ◆

In terfac e type RS 232, RS 422, CL20 m A ac tive/passive s wi tc hable ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 2 pnp-outputs, short-c ircu it proof, 30 V  DC 0.1 A
activated for single or sufficient s tab ili ty contro l

◆ ◆ ◆ ◆ ◆

Measurem ent output +1.8 ... 5 .8 V DC, m ax. 10 mA , 
s im ple stabi li ty  c ontrol : 2 .5 V  triple s tab ili ty contro l: 4.2  V

◆ ◆ ◆ ◆ ◆

Am bient temperature - 20 ... 60 °C (253 ... 333 K) ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆ ◆ ◆

Connection 25-pin S ub-D c onnector ◆ ◆ ◆ ◆ ◆

Materia l  

Housing alumin ium ◆ ◆ ◆ ◆ ◆

Optica l fac e glass ◆

P lastic  lens ◆ ◆ ◆ ◆

Mass 500 g ◆ ◆ ◆ ◆ ◆

Electrical connection

Pin Function Description Schematic 
2 RX232 RS 232 input
3 TX232 RS 232 output
5 TX-N RS 422 Data- (A-output)
6 Alarm 1 1-fold stability control
7 0 V - supply voltage
9 Analog Measure output
10 RX-DIS Data blanking
11 +UB + supply voltage
12 Alarm 2 sufficient stability control
13 RX-DIS/TTL Data disable
14 RX-P RS 422 (B-input)
15 RX-N RS 422 (A-input)
16 TX-P RS 422 (B-output)
17 TX-N RS 422 (A-output)
18 CL-IN+ Current loop input
19 CL-IN- Current loop input
21 CL-OUT- Current loop output
22 TX-DIS Emitter disable
25 CL-OUT+ Current loop output

1, 4, 5, - not connected 
8, 20, 
23, 24

0 
V

+
U

B

Optical data coupler DAD30-...

• Compact,  flat aluminium housing
• 3 interfaces in a device can be selected via DIP swit-

ches
• Mating connector with protective cover included de-

livery

View without connector

Emitter

Emitter

Receiver

Receiver

Function display LED-data sampling blanking

Unit connector
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3
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L
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2
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0-
D

A
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T

Effective detection r ange 0 ... 180 m ◆

0 ... 230 m ◆ ◆

Light ty pe infrared, modulated l ight ◆ ◆

r ed ◆

Light s ource IRED ◆ ◆

LED ◆

Diam eter of the light s pot 6300 mm at a  distance of 350 m ◆

8000 mm at a  distance of 230 m ◆ ◆

Angle of d ivergence emi tter 2   °  , rece iv er 5   ° ◆ ◆ ◆

Alignment a id Telescopic sight, fronta l  red LED flash ing, 
o ff w i th  Signal  > sufficient stab il ity contro l

◆ ◆ ◆

Transm iss ion mode FS K ◆ ◆ ◆

Operating vo ltage 24 V  DC ± 25 % ◆ ◆ ◆

No-load supply current m ax . 1000 m A ◆

250 mA ◆ ◆

Data rate 0 ... 19.2 k Bit/s ◆ ◆ ◆

Operation frequency F1 = 83 k Hz  , F2 = 118 kHz ◆ ◆ ◆

Data sampling blanking emi tter deactivation for +UB, em itter deactivation TTL-c om patib le , rece iv er deactiv ation 
TTL-compatible

◆ ◆ ◆

In ter face ty pe RS 232, RS 422, CL20 m A ac tive/passive swi tc hable ◆ ◆ ◆

Output of the pre-faul t indication 2 pnp-outputs, short-ci rcu it proof, 30 V  DC 0.1 A
activ ated for single or sufficient stabi li ty contro l

◆ ◆ ◆

Measurement output 2.5 ... 6  V DC, max. 10 mA  ,
s ingle stabi li ty contro l 3.5  V ,
s uffic ient stab il ity contr ol  5  V

◆ ◆ ◆

Ambient temperatur e - 20 ... 50 °C (253 ... 323 K ) ◆ ◆

- 30 ... 50 °C (243 ... 323 K ) wi th heated housing ◆

Protection degr ee IP 65 ◆ ◆ ◆

Connection 4 x M16 c able glands  , spring term inals in  the terminal compartment ◆ ◆ ◆

Material  
Housing aluminium ◆ ◆ ◆

Optical  face P lastic lenses, glas s windows ◆ ◆ ◆

Mass 1600 g ◆ ◆ ◆

Electrical connection

Pin Function Description Schematic 

1 RX-P RS 422 Data+ (B-input)
2 RX-N RS 422 Data- (A-input)
3, 6 GNDI Data Ground isolated
4 TX-P RS 422 Data+ (B-output)
5 TX-N RS 422 Data- (A-output)
7 RX-DIS Disable TTL
8 RX232 RS 232 input
9 TX232 RS 232 output
10 CL-IN+ 20 mA input
11 CL-IN- 20 mA input
12 CL-OUT+ 20 mA output
13 CL-OUT- 20 mA output
14 TX-DIS- Emitter disable TTL
15 Alarm 1 1-fold stability control
16 Alarm 2 sufficient stability control
17, 18 - not connected
19 Analog measure output 2,5 V ... 6 V
20 TX-DIS Emitter disable
21, 22 +UB + supply voltage
23, 24 0 V - supply voltage (GND)

Optical data coupler LS230-DA-...

• 3 interfaces in a device can be selected via DIP swit-
ches
- RS 232
- RS 422
- CL

• High detection ranges achievable
• Easy adjustment by integrated alignment LED and 

finder scope
• Band display for signal strength
• Sturdy aluminium housing

Finder scope

Transmitter optics

Adjustment aid

Receiver optical system

E

E

R

Terminal compartment

Measuring output

54.5 15.5

54
.5

25.5

70

35 31,5

12

23
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23
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2

6
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133

31

116

6 6

M16

-UB

CLIN
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+TXDIS

SYN_A

FRES 3
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FRES 1
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SYN_B

TXDIS

_
+

CLOUT
_
+
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Effective detec tion range 0 ... 120 m ◆ ◆ ◆ ◆

0 ... 240 m ◆ ◆

Light type infrared, modulated l ight ◆ ◆ ◆ ◆ ◆ ◆

Diameter o f the l ight spot 2 m at a  distance of 100 m ◆ ◆ ◆ ◆ ◆ ◆

Angle of divergence 1.1  ° ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 18 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No- load supply current 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Data rate 0 ... 2  M Bi t/s ◆ ◆ ◆ ◆ ◆ ◆

Oper ation frequenc y F1 = 8.25 MHz ◆ ◆ ◆

F2 = 12.5 MHz ◆ ◆ ◆

In terfac e type RS 422 , e lectrica lly iso la ted ◆ ◆ ◆ ◆ ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp ( switches  i f ther e is  s uffic ient stab i lity contr ol ) short-ci rcu it proof, m ax . 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K) ◆ ◆ ◆ ◆

- 30 ... 50 °C (243 ... 323 K) , For use in dry co ldness ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆ ◆ ◆ ◆

Connection M 12x1 connec tor, 4- pin, standard (supply) ,
M 12x1 connec tor, 5- pin, B-c oded (Rem ote B us  In) ,
M 12x1 socket,  5- pin, B-c oded (Rem ote Bus  O ut)

◆ ◆ ◆ ◆ ◆ ◆

Materia l  

Housing A BS / PC ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e plastic ◆ ◆ ◆ ◆ ◆ ◆

Mass 700 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Alarm

Socket M12 x 1, 5-pin
B-coded

Plug M12 x 1, 4-pin
A-coded

Plug M12 x 1, 5-pin 
B-coded

4

1

2

3

+UB+UB

0 V

n.c.

4

1

2

3

5

DO

DI

4

1

2

3

5

DO

DI

/DO

/DI

/DO

/DI

GND GND

PowerRemote Bus OUTRemote Bus IN

Optical data coupler LS610-DA-IBS/...

• Devices for INTERBUS
• Plug connection for fast mounting
• No parameterisation
• Usable up to detection range 0
• Line indicator  for signal strength
• Version for low temperature applications

LS610-DA-IBS/F1/146
LS610-DA-IBS/F2/146

INTERBUS

Remote Bus IN
Connector M12 x 1, 5-pin
B-coded

Remote Bus OUT
Socket M12 x 1, 5-pin
B-coded

Power
Connector M12 x 1, 4-pin
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Effective detection r ange 0 ... 120 m ◆ ◆ ◆ ◆

0 ... 240 m ◆ ◆

Light ty pe infrared, modulated light ◆ ◆ ◆ ◆ ◆ ◆

Diam eter of the light s pot 2 m  at a d istanc e of 100 m ◆ ◆ ◆ ◆ ◆ ◆

Angle of d ivergence 1.1  ° ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 18 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current 200 mA ◆ ◆ ◆ ◆ ◆ ◆

Data rate 93,75; 187,5;(350); 500;1500 k Bit/s , ad justable ◆ ◆ ◆ ◆ ◆ ◆

Operation frequency F1 = 8.25 M Hz ◆ ◆ ◆

F2 = 12.5 M Hz ◆ ◆ ◆

In ter face ty pe PROFIBUS, elec tr ica lly iso lated ◆ ◆ ◆ ◆ ◆ ◆

Function input Keylock , interna l  P ul l-up resistor
keypad locked with  0 V

◆ ◆ ◆ ◆ ◆ ◆

Output of the pre-faul t indication 1 pnp (swi tc hes if there is sufficient s tab ili ty contro l) short-cir cui t proof, max. 200 m A ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -10 ... 50 °C ( 263 ... 323 K) ◆ ◆ ◆ ◆

-30 ... 50 °C ( 243 ... 323 K)  , For use in  dry  c oldnes s ◆ ◆

Protection degr ee IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection M12x1 connector, 4-p in , s tandard ( supply) ,
M12x1 connector, 5-p in , B -coded (B us  In) ,
M12x1 sock et, 5-p in , B-coded (Bus Out/Termination)

◆ ◆ ◆ ◆ ◆ ◆

Material  
Housing AB S / P C ◆ ◆ ◆ ◆ ◆ ◆

Optical  face plastic ◆ ◆ ◆ ◆ ◆ ◆

Mass 700 g ◆ ◆ ◆ ◆ ◆ ◆

Electrical connection

Alarm

Power

Keylock

Shield Shield

BUS OUT/TerminationBUS IN

Socket M12 x 1, 5-pin
B-coded

Plug M12 x 1, 4-pin
A-coded

Plug M12 x 1, 5-pin 
B-coded

4

1

2

3

+UB+UB

0 V

4

1

2

3

5

VP

DGND

4

1

2

3

5

n.c.

n.c.

Rx/Tx-N

Rx/Tx-P

Rx/Tx-N

Rx/Tx-P

Optical data coupler LS610-DA-P/...

• Devices for PROFIBUS
• Problem-free light beam interruption due  to TVT  

(Telegram Verification Technology)
• Plug connection for fast mounting
• Simple parameterisation without opening of the de-

vice
• Usable up to detection range 0
• Line indicator for signal strength
• Version for low temperature applications

LS610-DA-P/F1/146
LS610-DA-P/F2/146

Bus IN
Connector M12 x 1, 5-pin
B-coded

Bus OUT/Termination
Socket M12 x 1, 5-pin
B-coded

Power
Connector M12 x 1, 4-pin
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Effective detec tion range 0 ... 150 m ◆

0 ... 300 m ◆

Light type infrared, modulated l ight ◆ ◆

Diameter o f the l ight spot 2 m at a  distance of 100 m ◆ ◆

Angle of divergence 1.2 ° ◆ ◆

Oper ating v ol tage 18 ... 30 V DC ◆ ◆

Oper ating c urr ent 200 mA ◆ ◆

Data rate 93.75/187.5/500/1500 k Bit/s , ad justab le ◆ ◆

Oper ation frequenc y 8.25 MHz ◆ ◆

In terfac e type P ROFIB US  DP- V0,-V 1,-V 2; FMS ; M PI; FM S-DP mixed mode; ga lvanic al ly isola ted ◆ ◆

Func tion input Tastatursperre, Dig ita l-E ingang (current sink ing), gesperrt mit ON ◆ ◆

Output o f the pre-fau lt ind ication 1 pnp ( switches i f there is  s uffic ient stab il ity contr ol ) short-ci rcu it proof, m ax . 200 mA ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K ) ◆ ◆

Pr otection degree IP 65 ◆ ◆

Connection M 12x1 connec tor, 4- pin, standard (supply ) ,
M 12x1 connec tor, 5- pin, B-c oded (Bus In) ,
M 12x1 socket, 5-pin, B- coded (Bus Out/Term ination)

◆ ◆

Materia l

Housing A BS / PC ◆ ◆

Optica l fac e plastic ◆ ◆

Mass 700 g ◆ ◆

Electrical connection

Alarm

Power

Keylock

Shield 1)

Shield Shield

Shield 1)

BUS OUT/TerminationBUS IN

Socket M12 x 1, 5-pin
B-coded

Plug M12 x 1, 4-pin
A-coded

Plug M12 x 1, 5-pin 
B-coded

4

1

2

3

24 V DC

0 V DV

4

1

2

3

5

VP

DGND

4

1

2

3

5

n.c.

n.c.

Rx/Tx-N (A)

Rx/Tx-P (B)

Rx/Tx-N (A)

Rx/Tx-P (B)

n.c.

Optical data coupler LS611-DA-P/..

• Devices for PROFIBUS
• identical units data communication with identical 

units
• Problem-free light beam interruption due  to TVT  

(Telegram Verification Technology)
• Plug connection for fast mounting
• Simple parameterisation without opening of the de-

vice
• Usable up to detection range 0
• Line indicator  for signal strength

Bus IN
Connector M12 x 1, 5-pin
B-coded

Bus OUT/Termination
Socket M12 x 1, 5-pin
B-coded

Power
Connector M12 x 1, 4-pin
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Overview

1) upon request
2) 10 ... 30 V DC without current output function
3) 10 ... 252 V DC / 20 ... 252 V AC
4) DC types: 10 ... 30 V DC,

DC/AC types: 20 ... 253 V DC
15 ... 253 V AC

5) only DC types

Overview Output Connection

Sensing 
range
(max.)

P
N

P

N
P

N

P
u

sh
-p

u
ll

R
e

la
y

A
n

a
lo

g

C
ab

le

C
o

n
ne

ct
o

r

Te
rm

in
al

 h
ou

s
-

Sensors for separate 
evaluation

30GM series 6000 mm !
VariKont® series 3000 mm !

FP series 6000 mm !
F54 series 2000 mm !

Thru-beam sensors

18GM40 series 1000 mm ! !
30GM series 4000 mm ! ! !

VariKont® series 6000 mm ! !
F64 series 1500 mm ! ! ! !

Direct detection and 
retro-reflective sensors

12GM series 400 mm ! ! !

18GM40 series 800 mm ! ! !
18GM75 series 1000 mm ! ! ! !

30GM series 6000 mm ! ! ! !
VariKont® series 3000 mm ! ! ! ! !

FP series 6000 mm ! ! ! ! !
F12 series 800 mm ! !

F42 series 4000 mm ! ! ! ! !
F43 series 2000 mm ! ! !

F54 series 2000 mm ! ! ! !
D1 series 550 mm ! !

LU C series 4000 mm ! !

Double sheet detection

UDC-18GM(A) series
(double sheet detector)

60 mm ! ! !

ULB-18GM series 
(label detec tion)

60 mm ! ! !

UGB-18GM series 
(splice detect ion)

60 mm ! ! !

UDC-30GM(A) series  
(double material detec tion)

150 mm ! !

Overview
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1) upon request
2) 10 ... 30 V DC without current output function
3) 10 ... 252 V DC / 20 ... 252 V AC
4) DC types: 10 ... 30 V DC,

DC/AC types: 20 ... 253 V DC
15 ... 253 V AC

5) only DC types
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10 . .. 30 V DC ! 503
10 . .. 30 V DC ! 522

10 . .. 60 V DC ! 526
10 . .. 30 V DC ! 543

10 . .. 30 V DC !1) ! ! 488
18 . .. 30 V DC ! ! 489

20 . .. 30 V DC ! 521
7,5 . ..  30 V DC 519

10 . .. 30 V DC ! ! ! 490

10 . .. 30 V DC ! ! ! ! 493
18 . .. 30 V DC !1) ! ! ! ! ! 497

10 . .. 30 V DC ! ! ! ! ! 504
15 . .. 30 V DC ! ! ! ! ! 523

15 . .. 30 V DC ! ! ! ! ! ! 527
10 . .. 30 V DC ! ! ! ! ! 530

D C/AC  4) ! ! !5) ! ! 531
15 ...  30 V DC 2) ! ! ! ! 542

10 . .. 30 V DC ! ! ! 544
D C/AC  3) ! ! 517

10 . .. 30 V DC ! ! 518

18 . .. 30 V DC ! ! ! 546

18 . .. 30 V DC ! 551

18 . .. 30 V DC ! ! 552

18 . .. 30 V DC ! ! 550

Sensor overview
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Physics and technology of ultrasonic
sensors

Sound with a frequency over 16kHz is inaudible to the human
ear. These type of sounds are termed ultrasonic. Ultrasonics
travels at 344 m/s through the air – the same as audible
sound. By evaluating the speed of sound and its runtime, the
distance of an object can be precisely measured.

Pepperl+Fuchs ultrasonic sensors operate with a piezoelec-
tric transducer as the sound emitter and receiver. A patented
decoupling layer in special material is used to decouple the
ultrasonics to the air - an acoustically thin medium.

This watertight ultrasonic transducer is embedded in polyure-
thane foam.

.

The transducer transmits a packet of sonic pulses and con-
verts the echo pulse into a voltage. The integrated controller
computes the distance from the echo time and the velocity of
sound. The transmitted pulse duration t and the decay time of
the sonic transducer result in an unusable area in which the
ultrasonic sensor cannot detect an object. The ultrasonic fre-
quency lies between 65 kHz and 400 kHz, depending on the
sensor type; the pulse repetition frequency is between 14 Hz
and 140 Hz.

The active range of the ultrasonic sensor is referred to as the
sensing range sd. The sensing range is the distance within
which the ultrasonic sensor will detect a target. The model
number defines the maximum sensing range of the sensor.

The ultrasonic sensor detects objects within its sensing
range, regardless of whether these objects approach the
sensor axially or move through the sound cone laterally.

Ultrasonic sensors are available with switching outputs and/
or analog output. Various output functions are available ac-
cording to model.

The ultrasonic beam has an opening angle of around ± 5°.
The sound pressure level outside of this cone is less than half
(-6 dB) that of the value on the sensor axis.

The opening angle defines the spatially dimension of the
sound cone. The diameter of the sound cone D for a certain
distance from the sensor S can be calculated by:

In the above equation, only the angle between the curve
and the center line (0°) is used (half the beam width) .

For a simple evaluation of the diameter D, the following is a
list of the tangent values for angles between   = 2° ...  = 20°.

Transducer

Decoupling
layer

Integral skin foam
Piezoceramic

Attenuation 
time

Echo propagation time 2 τ

Emitter pulse

Echo

U

t0 t1

∆t

t

Angle α tan α Angle α tan α

2° 0.035 12° 0.213

4° 0.07 14° 0.249

6° 0.105 16° 0.287

8° 0.141 18° 0.325

10° 0.176 20° 0.364

actual
switching distance

switching distance 2
or

upper limit

switching distance 1
or

lower limit

minimum
switching
distance

object

unusable
area sensing range sd

switching interval
or

measuring interval

maximum
switching
distance

ap
er

tu
re

 a
ng

le

S

D 2 αtan S⋅ ⋅=

Physics and technology of ultrasonic sensors
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The following figure shows the detection areas for typical ob-
jects. Within these areas the sensor detects the specified ob-
ject.

Example: UB6000-F42...

Where     A = flat plate, 100 mm x 100 mm
              B = round bar,  25 mm diameter  

The specifications given for a model number are in reference
to a standard flat plate, 100 mm x 100 mm. This plate must
be placed at a right angle to the axis of the beam in order for
the echo to be reflected to the sensor. The target must be
completely within its specified sensing envelope to ensure
accurate detection. The sound pulses are reflected away if
the object is angled to this axis and consequently the echo
does not reach the sensor. The sensing characteristics of a
round bar as a target are also shown. Take note that it must
be placed perpendicular to the sensing axis in order to
achieve the results shown.

Due to the physical properties of sound propagation, the
range and velocity of the ultrasonic beam are dependent on:

- air temperature
- relative humidity
- barometric pressure

The following figure shows the theoretical relationship be-
tween the air temperature and pressure and the velocity of
sound.

 

Because the signal echo time is evaluated in our ultrasonic
sensors, most sensors are temperature-compensated. This
eliminates most temperature effects on the sensor output.

This temperature compensation is performed by an electrical
temperature sensor that is integrated into the sensor.

The sensor gives off a certain intrinsic heat that depends on
the operating mode and the design. This intrinsic heat results
in an additional temperature error of 2% during the first 60
minutes of operation after power on.

Fast transient temperature changes cannot be compensated
for by the ultrasonic sensor.

The relationships between the sensing range of ultrasonic
sensors and the air temperature, as well as those between
the range and the relative humidity, are shown in the follow-
ing charts. The charts shown here apply to sensors of the
UC4000-30GM... and UC500-30GM... series, but apply in
principle to all ultrasonic sensors.

There is a substantial increase in sensing range at low tem-
peratures that is virtually independent of the relative humidity.
The reduced range at high temperatures, however, is strong-
ly influenced by the relative humidity.

The sensing ranges stated in the data sheets for our ul-
trasonic sensors are based on an ambient temperature
of +20 °C (+68 °F) and a relative humidity of 50%.
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Physics and technology of ultrasonic sensors
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Sensing principles

7 steps for selecting the appropriate
sensor

The product range for ultrasound sensors is huge; they are
used in the most varied areas. To find the correct sensor type
for every application five selection criteria have been de-
scribed in more detail on the next five pages:

1. Sensing principles
2. Output functions
3. Housing styles
4. Electrical connections
5. Programming

1. Operating principle

Ultrasonic sensors evaluate the time it takes for the sound to
travel from sensor to target and back to sensor (direct detec-
tion), or check whether the transmitted signal has been re-
ceived by a separate receiver (detection by beam
interruption). 

Ultrasonic thru-beam sensors

The emitter and receiver are separate, mounted facing each
other. If the ultrasonic beam is broken by an object, then the
switch output becomes active.

Features:
- High range, since the ultrasonic beam travels the signal dis-

tance once.
- Less susceptible to interference, suitable for difficult operat-

ing conditions
- Very fast switching behavior.
- Increased installation cost, both units must be wired.

Ultrasonic direct detection sensors

The transmitter and receiver are within the same housing.
This minimizes the installation cost because only one device
needs to be installed and cabled. The response time is longer
than in thru-beam sensors.

 

Direct detection operation

The object itself serves as sound reflector.

Features:
- Sensing range depends on the surface properties and the

angle of incidence of the target
- Simple installation, the complete sensor is a single unit

The objects detection is represented by a binary signal at the
switching output or an analog distance signal at an analog
output (4 ... 20 mA or 0 ... 10 V) or a digital distance value at
a serial or parallel port.

Binary object detection

The runtime of the sound pulses is determines the distance
of the object. A switch point or switching window is defined
with millimeter precision by either teach-in or programming.
The object's distance from the sensor is compared to the
switch point or switching window. The output switches on or
off depending on the result of this comparison (see section
“Output functions” on page 474.

Analog distance measurement

The sensor determines the distance to an object by measur-
ing the time that elapses between the sending of an ultrason-
ic burst and the arrival of the echo reflected by the target. The
sensors operate in direct detection mode and have various
analog outputs, depending on the model:

- Analog voltage output: 0 V ...10 V
- Analog current output: 4 mA ... 20 mA
- 8 bit parallel output
- Serial output RS 232

Absolute: distance as a sequence of digits in [mm]
Relative: type ...RS:

three digit sequence (0 ... 254)
type ...R2:
four digit sequence (0 ... 4095)

An arbitrary measuring window can be set within the near and
far evaluation limits (lower/upper limit) of the sensor. The rel-
ative data determines the position of the object in the mea-
suring window.
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Retro-reflective mode

The emitter and receiver are mounted in the same housing.
The ultrasonic beam is reflected back to the receiver by a
fixed reflector plate. Objects entering the sensing range are
detected:

-  by changes in the measured distance or
-  by reflector signal loss due to absorption or reflection.

Features:
- Only one sensing head
- High detection reliability of problematic objects (sound ab-

sorbent objects or objects with angled surfaces)
- Less susceptible to interference, suitable for difficult operat-

ing conditions

The retro-reflective operation can be implemented using our
ultrasound diffused mode sensor with switching output. No
special sensor types are required.

Double sheet detection

Double sheet detection is a special application for thru-beam
sensors specifically designed for: 
- double sheet detection
- label detection
- splice detection
- double material detection

In this application originating in the print industry a thru-beam
sensor system detects whether the object is a single or mul-
tiple sheet layer.

Ultrasonic double sheet detection sensors are suited for de-
tecting:

- no sheet
- single sheet
- dual sheet

The devices suited for label / splice detection detect the dif-
ference between the material and the material with a label or
the material with a glued or taped splice.

Ultrasonic double sheet monitoring is used where it is neces-
sary to distinguish between single and double sheets in order
to protect machines or avoid waste production.
A complete system consists of two parts: (1) an ultrasonic
emitter and (2) an ultrasonic receiver with an integrated eval-
uation unit.

Features:
- Detecting paper from 10 g/m² to 2000 g/m²
- Detecting thin plastic or metal films
- TEACH-IN of various materials
- Suitable for use with glossy and transparent materials
- Automatically adapts output to slowly changing ambient
conditions

- Ultrafast processing speeds
- Insensitive to dust and dirt.

Application examples are:
- Use in printing machines
- monitor adhesive labels in labeling machines
- Letter openers
- Document counting machines
- Packaging machines
- Detection of air, single, and double sheets in paper process-
ing machines such as printers or copiers.
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Sensing principles
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2. Output functions

Switching output

Switch point

On sensors with up to two independent switch points, each
output becomes active when the object is inside the switch
range A1, A2. These switch points can be arbitrarily taught-in
to the sensing range.

NO contact
and
NC contact

Window mode

In window mode, the ultrasonic sensor changes its output
state when the first detected echo, and thus the object, is
within the switching window. The window limits A1 and A2
can be taught-in as required. If multiple echoes arrive at dif-
ferent times and one of these is before A1, the output will not
switch, even if a later echo is within the switching window.
The sensor only evaluates the first echo detected. Multiple
echoes cannot be evaluated.

   NO contact
and NC contact

“Retro-reflective mode” on page 473)

Retro-reflective mode

The output of the ultrasonic sensor switches in the following
cases:

- The sensor receives and echo from a small object in the
sound cone and from the reference reflector.

- The sensor detects a large object and no longer receives an
echo from the reference reflector.

- The sensor does not receive an echo because an inclined
object deflects the sound.

The position of the reference reflector must not be changed.
The set or taught-in switching distance, A1, must be shorter
than the distance to the reflector by the distance of E .

Example:

UC3000... ∆E > 2 % of 3000 mm = 60 mm
UC6000... ∆E > 2 % of 6000 mm = 120 mm

NO contact

The retro-reflective sensing mode is possible with
all of our ultrasonic sensors that support the win-
dow mode. A small window area is defined by
switch points A1 and A2. The fixed reference re-
flector must be placed outside this area. An object

inside the defined window will cause an output status
change, independent of its reflection properties. The desired
output function (NO or NC) can be set by programming a win-
dow operation for the opposite output function.

Example: to detect an object with NO output function, a win-
dow must be set up with NC output function. 

Latching mode (hysteresis operation)

Dual switch point mode sensors have two independently ad-
justable transistor outputs. The output switches when the ob-
ject approaches the near switching point A1. It does not
switch back until the object passes the far switching point A2.
The two switching points form a large range hysteresis.
Dual switch point mode can be used in many applications
(such as monitoring fill levels) to perform tasks with a single
output that would otherwise require two outputs in normal
switching-distance mode.

 NO contact

Area monitoring

The ultrasonic sensor monitors the evaluation window. The
output switches only if an object is detected in the window.
Echoes other than those from the evaluation window are ig-
nored by the sensor software. Thanks to this active masking
of the foreground in the area monitoring mode, echoes from
areas outside of the switching window (foreground) do not
cause interference. 

 NO contact

Switching hysteresis

Unusable area A1 Object distanceA1

Switching hysteresis

Unusable area Object distanceA1 A2

Unusable area A1

Presence of object

Absence of object

Sensor
Reference-
reflectorSmall

object

Large
object

Inclined
object

∆E

Note

Unusable area Object distanceA1 A2

Unusable area Object distanceA1 A2

Output functions
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Output functions

NPN/PNP transistor output

Switch point ultrasonic sensor outputs can be either NPN or
PNP. The sensors of this catalog are predominantly PNP
types. Here the load is connected to -L, at the switching out-
put of the sensor +L is connected to the load.

pnp                                      npn

Relay output

A number of ultrasonic sensors feature relay outputs. Please
refer to the individual data sheets for the maximum switching
loads and electrical design of the sensors. Information relat-
ed to the mechanical service life refers to the number of
switching actions of the relay contacts in a no-load condition.
This value can also be reached with low electrical contact
loads. At the rated load for the electrical contacts, the service
life is reduced to the value indicated for the electrical service
life. The life time data stated are MTBF values.

Analog output: 4 mA ... 20 mA/0 V ... 10 V

Outputs are available as current or voltage signals propor-
tional to distance. The limits of the analog measuring window
can be programmed as required within the sensing range.
Depending on the type of sensor, this can be accomplished
with:

- TEACH-IN with programming wire or programming plug
- DIP switch
- RS 232 interface

External evaluation

For sensors UB...-H3... an external synchronizing pulse trig-
gers the measuring cycle. The sensor transmits the ultrason-
ic pulse and, on receipt of the time-delayed echo, outputs a
voltage pulse. The echo time evaluation is performed by the
evaluation unit.

Digital, parallel

The distance is issued in the form of an 8-bit data word in par-
allel on three lines.

Digital, serial

These ultrasonic sensors can be programmed via a bi-direc-
tional RS-232 interface, or issue the measured distance in
serial form.

Outputs:

- absolute/relative distance 8- or 12-bit resolution
- switching states
- object in the measuring window (A1, A2 or NDE, FDE)*
- object in sensing range
- etc.

* NDE = lower limit (Near Distance of Evaluation)
 FDE = upper limit (Far Distance of Evaluation)

Programming inputs:

- switching distances A1, A2
- measuring window (NDE, FDE)
- rising/falling ramp of the analog output
- NO/NC function
- filter (for adaptation to the application)
- etc.

The programming is done with the Ultra 3000 service pro-
gram or a terminal program with individual commands. A list
of valid commands is contained in the Ultra 3000 manual.
Programming and instructions are available on our website
http://www.pepperl-fuchs.com.

Digital, serial/parallel

These ultrasonic sensors function in the same way as those
with the serial interface, but also feature an 8-bit parallel out-
put for the measured distance. The parallel interface is pro-
grammable via RS-232 using the Ultra 3000 software.

Load

L+

L-

Load

L+

L-
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Housing styles

3. Housing styles

Cylindrical

Series: 12GM...
18GM40... / 18GM40A...
18GM75...
30GM...

Features:
- Material: nickel-plated brass or stainless steel.

Thread: M12 x 1, M18 x 1 or M30 x 1.5
- Active area on the axial face

(18GM40 and 18GM75 also with right-angled sensing
head)

- Installation: In an existing threaded hole or with
 Pepperl+Fuchs mounting aids (see Accessories)

Series: UC...-30GM... -T-...

Features:
- Material: Plastic, stainless steel.

Thread: M30 x 1.5
- Active area on the axial face
- Best suitable for low-temperature applications
- Installation: In an existing threaded hole or with

 Pepperl+Fuchs mounting aids (see Accessories)

Series: UC...-30GM... -K-...

Features:
- Sensor head and evaluation unit are separate. This permits

installation in tight spaces.
- Material: Stainless steel.

Thread: M30 x 1.5 (amplifier electronics)
M18 x 1 or M30 x 1.5 (transducer head).

- Active area on the axial face
- Installation: In existing thread inserts or with

 Pepperl+Fuchs mounting aids (see Accessories)

Series: LUC...

Features:
- Material: PBT.

Thread: G1½A and 1½“ NPT in stainless steel or 
Polypropylene

- Active area on the axial face
- Installation: In existing threaded flange
- Teflon-coated ultrasonic sensor for use in corrosive envi-

ronments

Series: D1

The D1 type was designed specifically for single-hole mount-
ing in container lids to monitor fill levels. The display and op-
erating elements are located under the transparent,
permanently attached screw cap.

Features:
- Material (housing): Plastic
- Material (flange): Stainless steel
- Single hole mounting
- Easy programming via DIP switches
- Large operating voltage range
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Rectangular

VariKont® (designation: +U1+ and +U9+)

The VariKont® housing mounts in a footprint that is identical
to a mechanical limit switch. IIt is extremely flexible due to the
5-way quick pivot head. The electronics section can be re-
placed independently of the base. 

Features:
- Material: PBT
- Active section is adjustable in 5 directions without affecting

the mounting.
- The electronic section is replaced without changes to the

base of the sensor. The wiring and adjustment are not af-
fected.

- Connection through terminal compartment
- Standardized mounting hole pattern identical to mechanical

limit switches (compliant with EN 60947)

Series:  FP

Features:
- Material: PBT
- Active area at right angle to mounting surface
- The electronic section can be replaced without changes to

the base. The wiring and adjustment are unaffected.
- Connection through terminal compartment

Series: F12

Features:
- Robust housing, waterproof and nonbreakable
Material: nickel-plated zinc diecast, PC, PBT

- Active area on the front face
- Multiple installation possibilities with slotted hole & dove tail
mount

- Highly visible LEDs at front and rear
- Connection: Rotatable M12 Micro quick disconnect

Series:  F42

Features:
- Material: PBT
- Direct surface mounting without additional mounting brack-
et

- Easy programming via integrated keypad. No external pro-
gramming aid required

- LEDs for status indication and for user support
- Top-sensing or side-sensing to suit application
- DC-versions with semiconductor switching outputs or ana-
logue
outputs

- AC/DC-versions with wide voltage supply range and relay
output

Housing styles
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Housing styles

Series:F43

Features:
- Material: PBT
- Direct surface mounting without additional mounting brack-

et
- LEDs on the connector side
- No unusable area in the twin-head version

Series: F54

Features:
- Material: PBT
- Direct surface mounting without additional mounting brack-

et

Series: F64

Features:
- Ultrasonic thru-beam sensor
- Material: PA
- Direct surface mounting without additional mounting brack-

et

Double sheet detection

The ultrasound double sheet control is a measuring system
consisting of a cylindrical ultrasound sensor and receiver with
integrated evaluation unit, each in a threaded sleeve M18.

Features:
- Material evaluation unit (only UDB...types): Makrolon

In the UDC...models, the evaluation unit is integrated in the
receiver (left figure).

- Material (sensor heads): Nickel-plated brass
- Non-contact distinction between single and double sheets
- Ultrafast processing speed
- Insensitive to dust and dirt
- Material weight covers 10 g/m² paper to 2000 g/m² carton
- Installation: In an existing threaded hole or with  bracket

MH-UDB01 (see Accessories)

Applications:

Ultrasonic double sheet detectors are used wherever an au-
tomatic differentiation of single or double sheets is necessary
to protect machinery or prevent waste.

Typical applications are:
- use in printing machines
- detection of labels in labeling machines
- use in letter openers
- use in document counters
- use in packaging machines
- detection of air, single sheets and double sheets in paper

processing machines.
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4. Electrical connections

3-wire DC (type E)

Three-wire sensors have separate connections for the power
supply and the load. The load can be switched towards pos-
itive (pnp) or negative (npn). 
They are overload, short-circuit, and reverse polarity protect-
ed. The leakage current is negligible.

With analog output

These are DC sensors that provide an output signal propor-
tional to the measured value. They also have separate con-
nections for the power supply and the load.
The output signal is in the 0/4 mA ... 20 mA (current output)
or 0/2 V ... 10V (voltage output) range. 
Additionally, they can feature switching or control outputs and
are overload, short-circuit, and reverse polarity protected.

With external evaluation

These are DC sensors with a clock pulse input that issue a
pulse for the echo time at a separate output connection. The
time at which the echo pulse is output is proportional to the
echo time. A separate back-end unit is required for these sen-
sors (see data section).

With serial interface

These are DC sensors that feature connections for an RS-
232 interface in addition to the supply connections. This inter-
face can be used for programming, as well as to read out the
sensor. Additional analog or switching outputs may also be
present.

With parallel interface

These are DC sensors that feature connections for the paral-
lel output of the measured distance in addition to the supply
connections. They can also feature control inputs, outputs, or
a serial interface. Due to the large number of connection lines
these sensors are only available with cable connections.

Pepperl+Fuchs'  ultrasonic sensors are available in three dif-
ferent connection types:

Cable connection - The lengths, wire diameters and cable
materials are stated in the individual data sheets. Sensors
with cable connections do not have a supplementary desig-
nation in the type code.

Terminal compartment - The limit switch ® (+U1+ or +U9+)
and FP series are equipped with a terminal compartment.
The maximum diameter of the cable or cross section of the
wires is stated in the data sheet.

Quick disconnect - The type of connector is marked by a
V... in the type code (see figure).

V1
(circular connector M12 x 1)

V15
(M12 x 1)

Device connector V3
(M8 x 1)

Color assignments of ready-to-
use mating connectors V1, V15, 
V3:
Pin Color Abbreviation
1 Brown BN
2 White WH
3 Blue BU
4 Black BK
5 Gray GY

V17
(M12 x 1)

V7
(PG13,5)

Color assignments of ready-to-
use mating connector V17:
Pin Color Abbreviation
1 White WH
2 Brown BN
3 Green GN
4 Yellow YW
5 Gray GY
6 Pink PK
7 Blue BU
8 Blank (shield)

Recommended color assign-
ments of ready-to-use mating 
connector V7:
Pin Color Abbreviation
1 White WH
2 Brown BN
3 Green GN
4 Yellow YW
5 Gray GY
6 Pink PK
7 Blue B

V95
(
7/8“-16 UN 2A)

Recommended color assign-
ments of ready-to-use mating 
connector V95:
Pin Color Abbreviation
1 Black BK
2 Blue BU
3 Green/YellowGN/YE
4 Brown BN
5 White WH

1 BN

4 BK2 WH

3 BU

1 BN
5 GY

4 BK2 WH

3 BU

1 BN

4 BK

3 BU

2
3

8

41

7 5
6

5
6

14

3
2

1

4

5

2

3

Electrical connections
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Electrical connections

Electrical connections overview

Typical electrical data Type Switching output / remarks Standard symbol (selection)

3-wire
Rated supply voltage
10 V ... 30 V DC

Output 100 mA/200 mA

E0
E1
E01
E4

E7

npn
npn
npn
npn

npn

NO
NC*
E0 + E1
NC*/
NO
(programmable)
2 x E4*

E2
E3
E23
E5

E6

pnp
pnp
pnp
pnp

pnp

NO
NC*
E2 + E3
NC/ 
NO*
(programmable)
2 x E5*

Analog
Rated supply voltage
10 V ... 30 V DC

Output 4 mA ... 20 mA
Output 0 V ... 10 V

IU
I
U

Sensor for dis-
tance measure-
ment with analog 
output

Serial
Rated programmable voltage
10 V ... 30 V DC

R2

(RS)

Communication-
enabled program-
mable sensor with 
RS-232 interface

old designation

Parallel
Rated supply voltage
20 V ... 30 V DC

8B

Communication-
enabled program-
mable sensor with 
8-bit parallel out-
put

External evaluation
Rated supply voltage
10 V ... 30 V DC

H3
Transmitter/
receiver

Note: The standard symbols shown are exemples. The types marked * are not shown.

Standard symbol/Connections:
(version E0, npn) 

Switch output

Teaching input

Sync. input

1
4

5
3

2

+ UB

- UB

U

Standard symbol/Connections:
(version E2, pnp) 

Teaching input

Sync. input

Switch output

+ UB
1

- UB

2

4
3

5U

Standard symbol/Connection:
(version IU)  

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4

2
3

(BN)

(BK)

(WH)

(BU)

U
0-10 V

4-20 mA

Sync. Input
Output 1, TD
Output 2, RD

+ UB

- UB

Standard symbol/Connection: 
(Version E6, pnp) 

1

2
4
3

5
+ UB

- UB

U

Standard symbol/Connection:
Transceiver (parallel interface) 

+
8-bit-output
Error output
-
Test input
Transmit - Data
Receiver - Data

A1 - A8

UB

A9
UB

E1
TD
RD

+ UB

Temp. output
Clock
Echo
- UB

Standard symbol/Connection: 

1

5

4
3

2U
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5. Programming

The switching points A1 and A2 or the lower and upper limits
of the measuring window of ultrasonic sensors in diffuse
mode can be programmed in a variety of ways depending on
their type.

DIP switches in the terminal compartment

The near and far switch points (A1 or A2) are set in steps us-
ing 4 DIP switches each. The step size of the adjustable
switch points is determined by the sensor software. For the
sensor in the following example, the DIP switch combinations
0000 ... 1000 correspond to 150 mm and for
1001 ... 1111 to 200 mm.
Different steps may apply to other sensors with coding
switches (see the technical data for the relevant sensor type).
The following models are equipped with DIP switches in the
terminal compartment:

- UC500+U9+E6/E7+R2, UC500+U9+IUE2/IUE0+R2
- UC3000+U9+E6/E7+R2, UC3000+U9+IUE2/IUE0+R2
- UB1000+FP1+E6
- UC6000-FP-E6/E7-R2-P5, UC6000-FP-IUE2/IUE0-R2-P5

Example 1: UC3000+U9+E6+R2
(sensor with 2 switch outputs
or RS-232 interface)

(1 = ON, 0 = OFF)

(S9 = ON, NO)

Example 2: UB1000+FP1+E6
(sensor with 2 switch outputs or
1 switch output and switch window)

Switch S1 ... S8: Adjustment of the switching range 
(200 mm ... 1000 mm)

Switch S9: (0) NC/(1) NO
Switch S10: (0) two independent switch points

(1) Measuring window

Programming plug

The following ultrasonic sensors are equipped with a pro-
gramming plug with an integrated temperature probe. It can
be connected in four different positions:

The switch points A1 and A2 of the evaluation (E2/E3) or the
lower and upper limits of the measuring window are set using
TEACH-IN.

The state is stored when the plug is removed. The taught-in
switch points and functions are retained when power is
switched off.

near far

S1 S2 S3 S4 S5 S6 S7 S8 A1/mm A2/mm

0 0 0 0 0 0 0 0 300 400

0 0 0 1 0 0 0 1 450 550

0 0 1 0 0 0 1 0 600 700

... ...

0 1 0 1 1 1 0 0 1050 2400

... ...

1 1 1 1 1 1 1 1 2900 3000

RS 232 mode

NO

NC

Switching mode

ON

OFF S1 S10S9S8

Switch output 1

Switch output 2

Sensor A1

A2

UC300
UC500
UC1000

UCC1000
UC2000
UC4000
UC6000

30GM

E6
E6R2
E7R2

IU
IUR2

(K)
V1
V15

LUC4T

G5P
G5S
N5P
N5S

IU V15

Position Function

A1 Distance A1 is taught (switch point or measuring 
window limit)

A2 Distance A2 is taught (switch point or measuring 
window limit)

E2/E3 E2: individual switch points/ falling analog ramp
E3: window/rising analog ramp

T Temperature compensation is enabled

Output 1

Output 2

Output 2

Output 1
(window)

Operating behaviourS10

0

1

A1 A2

S1 ... S8

S10

0

1

A1 A2

S1 ... S8

Coded plug

A2

A1

T

E2/E3

Programming
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Programming

Switching outputs types ...-E6R2/E7R2

Analog output: types  ...-IU und ...-IUR2

Programming units UB-PROG 2/UB-PROG 3

Ultrasonic sensors:

permit the UB-PROG 2/UB-PROG 3 programming units to be
inserted in the supply line. This permits the switch points
A1 and A2 or the evaluation limits to be set using teach-in.
Each switch point/each evaluation limit has its own button.

A window function or a normally closed/normally open func-
tion can be set for sensors with switching outputs depending
on the order in which programming buttons A1 and A2 are
pressed. The evaluation range and the mode of operation of
the analog output can be set for sensors with analog output.

Switch output: types ...E01/E02

Switch output: types ...E4/E5

Switch outputs: types ...E6/E7

UB300
UB400
UB500
UB1000
UB2000
UB4000
UB6000

-12GM
-18GM40
-18GM75
-30GM
-F54

-E01
-E23
-E4
-E5
-E6
-E7
-I
-U

-V1
-V15

Switch point 1 Switch point 2

A 1 (N.O.)
Switch output 1

A 2 (N.O.)
Switch output 2

A 1 (N.C.)
Switch output 1

A2 (N.C.)
Switch output 2

A 1 (N.O.)
Switch output 1

A2 (N.C.)
Switch output 2

A 1 (N.O.)
Switch output 1

A2 (N.C.)
Switch output 2

1. Switch point mode
When A1 < A2, both switch outputs are activated as 
N.O. contacts. 

2. Window mode
To exchange the switching distances is of no effect. 

3. Hysteresis mode
To exchange the switching distances is of no effect. 

When A1 > A2, both switch outputs are activated as 
N.C. contacts. 

Near distance
of evaluation

Far distance
of evaluation

20 mA/
10 V

4 mA/
0 V

4 mA/
0 V

20 mA/10 V

20 mA/10 V

4 mA/0 V

1)

2)

3)

A1= 0 mm A2

Switch output 1
(N.O.)

Switch output 2
(N.C.)

Object range

Switch point 1 -> ∞: Switch output 1, (N.O.)
Detection of  object presence 

Switch point 2 -> ∞: Switch output 2, (N.C.)
Detection of object presence

g g
1. Window mode, normally open function
A1 < A2:

2. Window mode, normally closed function
A2 < A1:

3. One switch point, normally open function
A1 -> ∞:

5. A1 -> ∞, A2 -> ∞: Detection of object presence
   Object detected: Switch output closed 
   No object detected: Switch output open

4. One switch point, normally closed function
A2 -> ∞:

object range

A1 A2

A2 A1

A2

A1

1.

2.

3.

Switch output 1
(N.O.)

Switch output 2
(N.O.)

object range

Switch output 2
(N.C.)

Switch output 1
(N.C.)

object range

Switch point 1 -> ∞: Switch output 1, (N.C.)
Detection of object presence

Switch point 2 -> ∞: Switch output 2, (N.O.)
Detection of object presence

Switch point 1 a. 2 -> ∞: Both switch outputs, (N.O.)
Detection of object presence 

Switch point 1 Switch point 2

Switch point 2 Switch point 1
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Ultra 3000 PC service program
(RS-232, bi-directional interface)

The Ultra 3000 application can be used to program and
read out the parameters and measured values of ultrasonic
sensors with the designation ...R2 (RS) in their model num-
ber.
The sensors must be connected to a PC/notebook using the
suitable interface cable (see below), which can be ordered
separately.
Ultra 3000 operates under WINDOWS™ 32-Bit systems
(WINDOWS 95™ and higher) and features a modern user in-
terface. The operation of the program is mouse-based.

UC-F43-R2 programming adapter

The UC-F43-R2 programming adapter is designed to be in-
serted between -F43- series sensors and the supply lead. A
9-pin cable  socket with a 1 m long cable permits the sensor
to be easily  connected to the RS-232 interface of a PC. Us-
ing the programming adapter does away with the otherwise
necessary cabling.
The PC service program Ultra 3000 can be used for the actu-
al programming of the -F43- series ultrasonic sensor.

UC-30GM-R2 programming adapter

The UC-30GM-R2 interface cable permits the programming
of the UC...-30GM-..R2-V15 ultrasonic sensors series using
the PC service program ULTRA 3000. It connects the RS-
232 port on the PC to the program/temperature socket of the
sensor. The program/temperature plug is unplugged during
programming.

UC-FP/U9-R2 programming adapter

This adapter enables you to program limit switch (U9) and FP
styles that are equipped with a serial interface. It connects
the PC RS 232-port to the terminal screws in the sensor
base.

6. General information

Resolution

Pepperl+Fuchs ultrasonic sensors of the UC... series are
equipped with an integrated 12-bit DA converter. A resolution
of 12 bits corresponds to 4096 steps. The echo time of an ul-
trasonic series is determined with a resolution of 1 s (sensors
without an RS 232 interface) or 1.085 s (sensors with an RS
232 interface) due to the clocking of the microcontroller. This
corresponds to a physical resolution of 0.172 mm or
0.186 mm. This maximum sensor resolution is available if the
measuring window (the range between A1 and A2 or be-
tween
the lower and upper limits) is less than or equal to

4096 x 0.172 mm = 705 mm
or

4096 x 0.186 mm = 762 mm

. 

Up to this window size, the resolution is solely dependent on
the clock rate of the microcontroller. The DA converter con-
trols the sensor resolution if a larger measuring window is se-
lected. It can then be calculated using the following formula:

(A2 - A1) / 4096
or

(upper limit - lower limit) / 4096

Example:

A UC4000-30GM-IUR2-V1 sensor is set up with the following
parameters:

upper limit: 3500 mm
lower limit:   800 mm

In this application, the physical resolution of the sensor
amounts to

(3500 mm - 800 mm) / 4096 = 0.66 mm.

Ultrasonic sensors with 8-bit parallel output resolve the mea-
suring window in 256 steps. Their resolution can be calculat-
ed as follows:

(upper limit - lower limit) / 256

if the defined measuring window is larger than 44 mm. For
smaller measuring windows, the resolution is 0.172 mm. The
resolution given in the data sheet is based on the largest pos-
sible measuring window.

Accuracy 

To determine the absolute accuracy of the measured value of
an ultrasonic sensor, the following factors must be taken into
consideration:

- temperature
- atmospheric pressure
- relative humidity
- turbulence
- hot spots in the air surrounding the sensor or target
- sensor in hot operating mode status.

General notes
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Installation and operating instructions

In addition, tolerances of the electronic components and dif-
ferences in the response characteristic of the ultrasonic sen-
sor due to varying signal strengths of the sound reflected by
the object also have an effect. 
Considering these influences, an accuracy, repeatability, and
linearity of >0.2% can be achieved. 

Resistance to shock and vibration

Pepperl+Fuchs ultrasonic sensors fulfill the DIN EN 60947-5-
2 standards for low-voltage switching equipment, Part 5, Sec-
tion 2: Proximity Switches. A reference is made to the appli-
cable environmental testing procedures within the framework
of this standard.

Shock resistance

Our ultrasonic sensors were tested for their resistance to me-
chanical shocks in accordance with IEC 60068-2-27 under
the following conditions:

6 impacts in each direction along 3 axes at right angles to
each other (6 individual tests).

Pulse form: half sine
Peak acceleration: 30 g (300 m/s²)
Pulse duration: 11 ms

Vibration resistance

Our ultrasonic sensors were tested for their resistance to vi-
bration in accordance with IEC 60068-2-6 under the following
conditions:

Vibration along 3 axes at right angles to each other.

Frequency range: 10 Hz ... 55 Hz
Amplitude: 1 mm
Duration: each 30 min 

(55 Hz)

Electromagnetic compatibility

The DIN EN 60947-5-2 "proximity switch standard" also re-
fers to the applicable standards for the documentation of
electromagnetic compatibility. Pepperl+Fuchs ultrasonic sen-
sors fulfill the requirements of:

- Interference immunity in accordance with 
DIN EN 61000-4- 2 (immunity to electrostatic discharge)

- Interference immunity in accordance with 
DIN EN 61000-4-3 (immunity to high-frequency interfer-
ence)

- Interference immunity in accordance with 
DIN EN 61000-4-4 (immunity to fast transients)

- Emitted interference in accordance with EN 55011 and
DIN EN 50081-2.

7. Installation and operation

Ultrasonic sensors can be installed and operated in any posi-
tion. However, excessive exposure to dust or dirt deposits
should be avoided.
When cleaning ultrasonic sensors, take care not to damage
the sensor surface (decoupling layer) or the integral foam in
which the transducer is embedded.
Water drops or the formation of crusts on the decoupling lay-
er will impair the ultrasonic sensor’s functionality. Light dust
deposits are not critical.

Actuation direction

The objects to be detected can enter the sound beam from
any arbitrary direction. The sensor ranges and response
curves in the data sheets can be used to determine the ex-
pected switch points.

For objects moving radially (at right angles or any other angle
lateral to the sound cone axis), refer to the response curve in
the data sheet to determine the switch points

Deflection of the beam angle

The beam angle can be deflected with smooth, even reflec-
tors. But, do not deflect the signal more than twice, as the sig-
nal damping that occurs with each deflection will result in
reduced range.
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Exact alignment of the reflector surfaces is required. Pep-
perl+Fuchs offers 45° reflectors for some sensor types to
achieve a deflection of 90°.

Mutual interference

To prevent mutual interference, observe the minimum dis-
tances between sensors of the same type shown in the fol-
lowing drawings.

The indicated values should be regarded as guidelines. They
apply if the beam angles are aligned parallel to one another
and the surfaces of the objects are at right angles to the axes
of the beam angles. The actual required spacing “X” is de-
pendent on alignment, the nature of the target objects to be
detected, and conditions related to other objects that are lo-
cated in the beam angle.
If objects with an unfavorable alignment are to be detected, a
larger distance "X" must be maintained. 

The indicated spacing can be reduced significantly by syn-
chronizing the ultrasonic sensors. Pepperl+Fuchs offers a
series of sensors equipped with synchronisation inputs for
this purpose. These can be used in synchronized or multiplex
mode. The synchronization can be achieved with an external
synchronization signal or with self-synchronization in some
sensor types.
The opposing mounting of nonsynchronized sensors of the
same type should be avoided.

Synchronization

Mutual interference of sensors with synchronization inputs
can be effectively prevented by synchronizing the transmis-
sion cycles of all the sensors. A distinction is made between
synchronized and multiplex mode.

Multiplex mode

In this operating mode, the sensors are activated for a brief
period in a cyclic manner. Please note that in this operating
mode the multiplex time T is extended by a factor of N, where
N stands for the number of sensors in the multiplex mode.

TMultiplex = N x TSensor        and        fSync = 1 / TMultiplex

If sensors of different types are being used, the total cycle
time is the sum of the cycle times of the individual sensors.

TMultiplex = TSensor 1 + TSensor 2 + ... + TSensor N

Many Many of our ultrasonic sensors have the self-synchro-
nization option.   If the self-synchronization option is used, the
sensors work in multiplex mode.

Sychronized mode

In this mode, the synchronization inputs of all sensors are
connected to one another and controlled together. Unlike
multiplexing, the cycle time does not increase. n addition to
monitoring large areas, synchronized mode is useful when
space is limited because less space is required between the
sensors.
For opposed mounting, observe the distances specified be-
low.

Measuring plate/objects

Ultrasonic sensors can detect objects that are solid, liquid, or
in powder form. The properties of the object’s surface are im-
portant for the echo to be evaluated by the sensor. All level
and smooth surfaces placed at a right angle to the beam an-
gle provide an ideal reflection. The measuring plate can have
a maximum angular deviation of 3º for reliable detection.

X
m

X
m

X

Detection range
mm

Detection range
mm

to 500
to 2000

to 4000
to 6000

> 0.3
> 1.0

> 2.0
> 2.5

X

X'
m

X'
m

X'

Detection range
mm

Detection range
mm

to 500
to 2000

to 4000
to 6000

> 2.0
> 8.0

> 16.0
> 25.0

3˚ 3˚

Installation and operating instructions
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Installation and operating instructions

Material properties such as transparency, color, or surface
finish (polished or matte) have no effect on detection reliabil-
ity.
The roughness of the surface, together with the sensor-spe-
cific transducer frequency, determines whether the echo is
reflected or diffused. The following table contains a list of the
transducer frequencies used in Pepperl+Fuchs ultrasonic
sensors and the associated degrees of surface roughness for
the reflection or diffusion of the sensor signal. The following
rule applies:
If the sound wavelength is longer than the peak-to-valley
height of the surface roughness, the directional share of the
reflection will predominate. If it is shorter than the peak-to-
valley height, the diffuse share will predominate.
 

The transition from directional to diffuse reflection is continu-
ous. Depths of roughness between the indicated values will
result in reflections with diffuse and directional shares. Ob-
jects with a great deal of surface roughness will result in re-
duced sensing range.
However, greater degrees of surface roughness permit great-
er angle deviations from the ideal position. The reason for this
is the predominately diffuse reflection of the ultrasonic signal.
As a result, filling levels or pouring cones of coarse-grained
materials can be detected at an angular deviation of up to 45°
(at a reduced sensing range).

The following objects are well-suited for detection:

- all smooth and solid objects aligned at a right-angle to the
beam angle

- all solid objects with degrees of surface roughness that
cause a diffuse reflection and which have random alignment

- liquid surfaces that are angled < 3° from the axis of the
beam angle

The following materials are poorly suited:

- materials that absorb ultrasonic signals, such as felt, cotton
wool, coarse textiles, or foam

- materials at temperatures above 100 °C. 

In these cases, it may be necessary to use to thru-beam op-
eration for such materials.

Sensors with adjustable beam angle width

Some series offer an adjustable beam angle which enables
the sensors to operate in narrow places, where objects might
extend sidewards into the beam angle.  Such circumstances
would cause erratic switching or erratic measurement on
sensors without this feature. 

Adjusting the shape of the beam angle has no influence on
the maximum sensing range.

In the figure above, the characteristic response curve of the 
sensor UB500-F42... is shown for 2 different objects:
a round bar with d= 25 mm (lower part), and flat surface 100 
mm x 100 mm (upper part). From this we can see that the 
narrow beam width selection decreases the radial sensing 
range. This allows the sensor to be mounted in tight spaces.

If you have questions pertaining to any application, simply give us a call. Take advantage of our help and
experience. Our service team will be happy to assist you.

You can find the location of the Pepperl+Fuchs closest to you on the rear cover of this catalog and also in
the section "Pepperl+Fuchs Worldwide" starting on page 733.

Transducer fre-
quency

Degree of object 
surface roughness 
for a predomi-
nately directional 
reflection

Degree of object 
surface roughness 
for a predomi-
nately diffuse 
ref lection

65 kHz < 1 mm > 25 mm

85 (90) kHz < 0.8 mm > 20 mm

120 (130) kHz < 0.5 mm > 13 mm

175 kHz < 0.4 mm > 10 mm

205 kHz < 0.35 mm > 8 mm

310 kHz < 0.3 mm > 7 mm

375 (400) kHz < 0.2 mm > 5 mm

X

Y Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0.2

0.1

0.0

-0.1

-0.2
0.0 0.2 0.4 0.6 0.8 1.0
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Type codes (except LUC... series )

           U Ultrasonic sensor
Design
B Basic series
BE Basic series thru-beam sensor
C Classic series
CC Classic series, resistant to chemicals
J Initiator
DB/DC Dual sheet detector (DBL: for label detection, DBK: splice detection)

Sensing range
300 300 mm (example)
6000 6000 mm (example)

Housing style
12 cylindrical style, diameter 12 mm
18 cylindrical style, diameter 18 mm
30 cylindrical style, diameter 30 mm
U limit switch style (U1, U9)
FP flat pack style FP (FP1, FP...P1, FP...P5)
F.. rectangular style F.. (F12, F42, F43, F54, F64)

Threaded (cylindrical style only) possibly with length specification [mm]. 
With A as suffix = right-angle sensing head

GM(xx) metal
GK   plastic

Electrical output **
E0 single switch point, 3-wire, NPN, NO
E1 single switch point, 3-wire, NPN, NC
E2 single switch point, 3-wire, PNP, NO
E3 single switch point, 3-wire, PNP, NC
E4 single switch point, 3-wire, NPN, NO/NC programmable
E5 single switch point, 3-wire, PNP, NO/NC programmable
E6 dual switch point, 3-wire, NPN, NO/NC
E7 dual switch point, 3-wire, NPN, NO/NC programmable
E01 dual switch point, 3-wire, NPN, NO/N
E23 dual switch point, 3-wire, PNP, NO/NC
EP single switch point 3-wire, PNP/NPN push-pull
A2 dual switch point 3-wire, PNP antivalent
H1 for external evaluation, transmitter
H2 for external evaluation, receiver
H3 for external evaluation, transmitter/receiver
I analog current
U analog voltage
IU analog current/voltage 
IUE2 analog current/voltage + 1 PNP switch point
IUE0 analog current/voltage + 1 NPN switch point
8B 8 bit 
K relay output (2K = 2 relay outputs)
R2 (RS) RS 232 interface

Design (optional)
K remote transducer

(for installation at confined spaces)
Connections
- cable version
V1 4-pin M12 quick-disconnect
V3 3-pin M8 quick-disconnect
V7 7-pin quick-disconnect, PG13.5 
V15 5-pin M12 quick-disconnect
V17 8-pin M12 quick-disconnect
V95 5-pin 7/8" - 18 quick disconnect

U - - - -

** for thru-beam sets consisting of 
    transmitter and receiver the electrical
    output is preceded by an S. 
    (example: UBE1000-18GM40-SE2-V1)

Type codes
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Ultrasonic sensor UBE1000-18GM40-SE2-V1

• Short design, 40 mm
• Function indicators visible from all  di-

rections
• Switch output
• TEACH-IN input

Characteristic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Obstacle: flat plate 100 mm x 100 mm

0 200 400 600 800 1000

20

15

10

5

0

-5

-10

-15

-20

X
Y

+UB

-UB

1

4

2

4

2

3

+UB

-UB

n.c.

1

3

(BN)

(BK)

(WH)

(BK)

(WH)

(BU)

(BN)

(BU)

U

U

Standard symbol/Connection:
(version E2, pnp) 

Receiver:

Emitter:

Core colours in accordance with EN 60947-5-2.

Teaching input

Test input

Switching output

U
B

E
10

0
0-

1
8

G
M

4
0-

S
E

2
-V

1

Sensing range 50 ... 1000 mm ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 205 k Hz ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 20 mA ◆

Input type 1 TEACH_IN input
free a ir path: - UB ... +1 V, ob ject: +6 V ... +UB 
input impedance: > 4,7 kΩ   TEA CH-IN pulse: ≥ 1  s

◆

Output type NO pnp ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆

Switc hing fr equency ≤ 100 Hz ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP67 ◆

Connection V 1 connector (M 12 x 1) , 4-p in ◆

Mater ia l
Housing brass, nicke l-p la ted ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆

Mass 25 g ◆

24.5

39.2

50.2

10

M
12

 x
 1

M
18

 x
 1

4
24

LED
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Through-beam ultrasonic barrier UBE4000-30GM-SA2-V15

• Reliable detection of transparent mate-
rials

• High switching frequency
• Small angle of divergence
• Protective functions

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

2.5 3.0 3.5 4.0 4.5 5.0 5.5

0.0

0.5

1.0

1.5

2.0

90 80 70 60 50 40 30
20

10

0

-10

-20

α

+UB

-UB

N.C.N.O.

1

4
2

3

(BN)

(BK)

(WH)

(BU)

5 n.c.

+UB

-UB

1

4
2

3

(BN)

(BK)

(WH)

(BU)

5 n.c.

10k

U

U

Standard symbol/Connection:
(version A2, pnp) 

Receiver:

Emitter:

Core colours in accordance with EN 60947-5-2.

U
B

E
4

00
0-

30
G

M
-S

A
2

-V
1

5

Sensing range 0 ... 4000 mm , distance em itter -rec eiver 500 m m ... 4000 m m ◆

Through-beam mode Single path u ltrasonic  swi tch ◆

Tr ansduc er frequency 85 kHz ◆

Operating vo ltage 18 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent 35 mA emi tter 
25 mA receiv er

◆

Output type 2 swi tc h outputs pnp, normally open/clos ed (complementary) ◆

Rated oper ational  cur rent 200 m A ◆

Switch ing frequency ≤ 15 Hz ◆

Ambient temperature 0 ... 60 °C ( 273 ... 333 K) ◆

Protection degree IP65 ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆

Material  
Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆

Mass 160 g each sensor ◆

Emitter: Receiver:

Threaded pipe M30x1.5

internal distance regulator

LED green

Potentiometer
ON delayPlug connectorPlug connector

Dual-LED 
green/yellow

25

ø
40

22

90
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Ultrasonic sensor UB120-12GM-..-V1

• Extremely narrow projection cone
• Very small unusable area
• short response time
• Switch output

Characteristic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 10 mm x 10 mm
Curve 2: round bar, Ø 8 mm

12

0 25 50 75 100 125 150 175 200

75

50

25

0

-25

-50

-75

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E4, npn) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

12
0

-1
2

G
M

-E
4-

V
1

U
B

12
0

-1
2

G
M

-E
5-

V
1

U
B

12
0

-1
2

G
M

-I
-V

1

U
B

1
2

0-
1

2
G

M
-U

-V
1

Sensing range 15 ... 120 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 15 mm ◆ ◆ ◆ ◆

Standard target plate 10 m m x 10 mm ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 850 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 30 mA ◆ ◆ ◆ ◆

Input type 1 TEACH_IN input
operating d istanc e 1: -UB ... +1 V,
operating d istanc e 2: +6 V  ... +UB 
input impedance: > 4,7 kΩ   TEA CH-IN pulse: ≥ 1  s

◆ ◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA, shor t-c irc ui t/overload pro-
tected

◆

1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.17 mm ◆ ◆

Rated operational current 100 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 52 Hz ◆ ◆

Load impedance > 1 kO hm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection V 1 connector (M 12 x 1) , 4-p in ◆ ◆ ◆ ◆

Mater ia l
Housing brass, nicke l-p la ted ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆ ◆

Mass 25 g ◆ ◆ ◆ ◆

(Torque) 
max. 10 Nm

48
.441

70

LED

17

M12x1

4

6

M12x1
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Ultrasonic sensor UB200-12GM-..-V1

• Very small  unusable area
• TEACH-IN input
• Temperature compensation
• Switch output

Character istic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

12

0 50 100 150 200 250 300 350 400

150

100

50

0

-50

-100

-150

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E4, npn) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

20
0

-1
2

G
M

-E
4-

V
1

U
B

20
0

-1
2

G
M

-E
5-

V
1

U
B

20
0

-1
2

G
M

-I
-V

1

U
B

2
0

0-
1

2
G

M
-U

-V
1

Sensing range 15 ... 200 mm ◆ ◆ ◆ ◆

Unus able area 0 ... 15 m m ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 400 kHz ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

15 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 30 m A ◆ ◆ ◆ ◆

Input type 1 TEA CH_IN input
operating distance 1: -UB ... +1 V , 
operating distance 2: +6 V ... +UB 
input impedanc e: > 4,7 k Ω  TEACH-IN pulse: ≥ 1 s

◆ ◆

1 TEA CH-IN input
lower evaluation l im it A1: -UB ... +1 V, 
upper evaluation l im it A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, pu lse duration: ≥ 1 s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA , s hort-ci rcu it/ov erload pro-
tected

◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.17 m m ◆ ◆

Rated oper ational  cur rent 100 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 13 Hz ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 &Om ega at UB > 10 V;
0 ... 500 &Om ega at UB > 15 V

◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection V1 c onnector (M12 x 1), 4- pin ◆ ◆ ◆ ◆

Material
Hous ing brass , n ick el -p la ted ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆

Mass 25 g ◆ ◆ ◆ ◆

(Torque) 
max. 10 Nm

48
.441

70

LED

17

M12x1

4

6

M12x1
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Ultrasonic sensor UB400-12GM-..-V1

• TEACH-IN input
• Temperature compensation
• Switch output
• UB400-12GM-E4-V1

Characteristic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

300

200

100

0

-100

-200

-300
0 100 200 300 400 500 600 700 800

12

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E4, npn) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

40
0

-1
2

G
M

-E
4-

V
1

U
B

40
0

-1
2

G
M

-E
5-

V
1

U
B

40
0

-1
2

G
M

-I
-V

1

U
B

4
0

0-
1

2
G

M
-U

-V
1

Sensing range 30 ... 400 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 310 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 30 mA ◆ ◆ ◆ ◆

Input type 1 TEACH_IN input
operating d istanc e 1: -UB ... +1 V, 
operating d istanc e 2: +6 V  ... +UB 
input impedance: > 4,7 kΩ   TEA CH-IN pulse: ≥ 1  s

◆ ◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA, shor t-c irc ui t/overload pro-
tected

◆

1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.17 mm ◆ ◆

Rated operational current 100 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 8 Hz ◆ ◆

Load impedance > 1 kO hm ◆

0 ... 300 & Omega at UB > 10 V;
0 ... 500 & Omega at UB > 15 V

◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection V 1 connector (M 12 x 1) , 4-p in ◆ ◆ ◆ ◆

Mater ia l
Housing brass, nicke l-p la ted ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆ ◆

Mass 25 g ◆ ◆ ◆ ◆

(Torque) 
max. 10 Nm

48
.441

70

LED

17

M12x1

4

6

M12x1
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Ultrasonic sensor UB300-18GM40-..-V1

• Short design, 40 mm
• Function indicators visible from all di-

rections
• TEACH-IN input
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0 50 100 150 200 250 300 350 400 450 500

100

50

0

-50

-100

1
2

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

30
0-

18
G

M
4

0-
E

5
-V

1

U
B

30
0

-1
8

G
M

4
0

-I
-V

1

U
B

3
00

-1
8G

M
40

-U
-V

1

Sensing range 30 ... 300 mm ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 390 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

15 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 20 m A ◆ ◆ ◆

Input type 1 TEA CH_IN input
operating distance 1: -UB ... +1 V , 
operating distance 2: +6 V ... +UB 
input impedanc e: > 4,7 k Ω  TEACH-IN pulse: ≥ 1 s

◆

1 TEA CH-IN input
lower evaluation l im it A1: -UB ... +1 V, 
upper evaluation l im it A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, pu lse duration: ≥ 1 s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA , s hort-ci rcu it/ov erload pro-
tected

◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.4 mm at m ax . sensing r ange ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆

Switch ing frequency ≤ 13 Hz ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Connection V1 c onnector (M12 x 1), 4- pin ◆ ◆ ◆

Material
Hous ing brass , n ick el -p la ted ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆

Mass 25 g ◆ ◆ ◆

24.5

39.2

50.2

10

M
12

 x
 1

M
18

 x
 1

4
24

LED
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Ultrasonic sensor UB800-18GM40-..-V1

• Short design, 40 mm
• Function indicators visible from all  di-

rections
• TEACH-IN input
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0 200 400 600 800 1000 1200 1400
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X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

80
0-

18
G

M
4

0-
E

5
-V

1

U
B

80
0

-1
8

G
M

4
0

-I
-V

1

U
B

8
00

-1
8G

M
40

-U
-V

1

Sensing range 50 ... 800 mm ◆ ◆ ◆

Unusable area 0 ... 50 mm ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 205 k Hz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆

Input type 1 TEACH_IN input
operating d istanc e 1: -UB ... +1 V, 
operating d istanc e 2: +6 V  ... +UB 
input impedance: > 4,7 kΩ   TEA CH-IN pulse: ≥ 1  s

◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA, shor t-c irc ui t/overload pro-
tected

◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.4 mm  at max. sensing range ◆ ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆

Switc hing fr equency ≤ 4 Hz ◆

Load impedance > 1 kO hm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Connection V 1 connector (M 12 x 1) , 4-p in ◆ ◆ ◆

Housing brass, nicke l-p la ted ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆

Mass 25 g ◆ ◆ ◆
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Ultrasonic sensor UB300-18GM40A-..-V1

• Short design, 40 mm
• Function indicators visible from all di-

rections
• TEACH-IN input
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0 50 100 150 200 250 300 350 400 450 500

100

50

0

-50

-100

1
2

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

30
0

-1
8

G
M

4
0

A
-E

5-
V

1

U
B

30
0

-1
8

G
M

4
0

A
-I

-V
1

U
B

3
0

0-
1

8
G

M
4

0A
-U

-V
1

Sensing range 30 ... 300 mm ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 390 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

15 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 20 m A ◆ ◆ ◆

Input type 1 TEA CH_IN input
operating distance 1: -UB ... +1 V , 
operating distance 2: +6 V ... +UB 
input impedanc e: > 4,7 k Ω  TEACH-IN pulse: ≥ 1 s

◆

1 TEA CH-IN input
lower evaluation l im it A1: -UB ... +1 V, 
upper evaluation l im it A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, pu lse duration: ≥ 1 s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA , s hort-ci rcu it/ov erload pro-
tected

◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.4 mm at m ax . sensing r ange ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆

Switch ing frequency ≤ 13 Hz ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Connection V1 c onnector (M12 x 1), 4- pin ◆ ◆ ◆

Material
Hous ing brass , n ick el -p la ted ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆

Mass 25 g ◆ ◆ ◆
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Ultrasonic sensor UB800-18GM40A-..-V1

• Short design, 40 mm
• Function indicators visible from all  di-

rections
• TEACH-IN input
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [mm]

Distance Y [mm]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0 200 400 600 800 1000 1200 1400

200

150

100

50

0

-50

-100

-150

-200

12

X

Y

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version U) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Analogue output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version I) 

3 (BU)

1 (BN)

2 (WH)

4 (BK)
U

+ UB

Teach input

Switch output

- UB

Core colours in accordance with EN 60947-5-2.

Standard symbol/Connections:
(version E5, pnp) 

U
B

80
0

-1
8

G
M

4
0

A
-E

5-
V

1

U
B

80
0

-1
8

G
M
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0
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-V
1
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8
G

M
4

0A
-U

-V
1

Sensing range 50 ... 800 mm ◆ ◆ ◆

Unusable area 0 ... 50 mm ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 205 k Hz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 20 mA ◆ ◆ ◆

Input type 1 TEACH_IN input
operating d istanc e 1: -UB ... +1 V, 
operating d istanc e 2: +6 V  ... +UB 
input impedance: > 4,7 kΩ   TEA CH-IN pulse: ≥ 1  s

◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA, shor t-c irc ui t/overload pro-
tected

◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.4 mm  at max. sensing range ◆ ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆

Switc hing fr equency ≤ 4 Hz ◆

Load impedance > 1 kO hm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Connection V 1 connector (M 12 x 1) , 4-p in ◆ ◆ ◆

Mater ia l
Housing brass, nicke l-p la ted ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆

Mass 25 g ◆ ◆ ◆

67.7

39.2

24.5

10

M
12

 x
 1

M
18

 x
 1

4
24

LED



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 497

5.1

U
lt

ra
so

n
ic

 s
en

so
rs

, s
ta

n
d

ar
d

, c
yl

in
d

ri
ca

l s
ty

le

Ultrasonic sensor UB500-18GM75-..-V15

• Selectable sound lobe width
• TEACH-IN input
• Synchronisation options
• Deactivation option

Character istic response curve

Electrical connection

0 200 400 600 900 1000

400
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100

0

-100

-200

-300

-400

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

wide sound lobe
narrow sound lobe

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

5
0

0-
1

8
G

M
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5-
E

4-
V

15

U
B

5
0

0-
1

8
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M
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5-
E

5-
V

15

U
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5
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0-
1

8
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I-

V
15

U
B

5
00

-1
8G

M
75

-U
-V

1
5

Sensing range 30 ... 500 mm ◆ ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 380 kHz ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

15 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 45 m A ◆

≤ 50 m A ◆ ◆ ◆

Synchronis ation 1 sy nchronous connec tion, bi -di rectional
0-level : - UB...+1 V
1-level : +4 V...+UB 
input impedanc e: > 12 kΩ
synchronis ation pu lse: ≥ 100 µs, synchronisation in ter-
pu ls e period: ≥ 2  ms

◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 95 Hz ◆ ◆ ◆ ◆

Multip lex operation ≤ 95 Hz /n , n  = num ber of sensor s ◆ ◆ ◆ ◆

Input type 1 TEA CH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V  ... +UB 
input impedanc e: > 4.7 k Ω; TEACH-IN pulse: ≥ 1 s

◆ ◆

1 TEA CH-IN input
lower evaluation l im it A1: -UB ... +1 V, 
upper evaluation l im it A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, pu lse duration: ≥ 1 s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.11 m m at max. sens ing range ◆

0.13 m m for m ax. detection range ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency max. 8 Hz ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆

Hous ing brass , n ick el -p la ted ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆

48

75

85

M12 x 1

M18 x 1
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Ultrasonic sensor UB500-18GM75-...-V15

• 2 switch outputs
• Selectable sound lobe width
• TEACH-IN input
• Temperature compensation

Characteristic response curve

Electrical connection

0 200 400 600 900 1000

400

300

200

100

0

-100

-200

-300

-400

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

wide sound lobe
narrow sound lobe

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Teaching input

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E01, npn) 

Switch output 1

Switch output 2

Teaching input

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E23, pnp) 

Teaching input

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Teaching input

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)
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U
B
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Sensing range 30 ... 500 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 380 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆ ◆ ◆

Input type 1 TEACH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V ... +UB 
input impedance: > 4.7 kΩ ; TEA CH-IN pulse: ≥ 1  s

◆ ◆ ◆ ◆

Output type 2 switch outputs  npn, NO/NC, param eteris able ◆ ◆

2 switch outputs  pnp, NO/NC, param eteris able ◆ ◆

Rated operational current 2 x 100 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switc hing fr equency m ax. 8  Hz ◆ ◆ ◆ ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆

Mater ia l

Housing brass, nicke l-p la ted ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆

48

75

85

M12 x 1

M18 x 1

4

24
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Ultrasonic sensor UB500-18GM75-...-V15

• 3 different options of outputs paramete-
risable

• Paramaterisation input
• Synchronisation options
• Deactivation option

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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Y

Standard symbol/Connections:

Programming input

Synchronous

Output

Core colours in accordance with EN 60947-5-2.
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1
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2

4
3

5
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U
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Sensing range 30 ... 500 mm ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 380 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆ ◆

Synchronis ation 1 sy nchronous connec tion, bi -di rectional
0-level : - UB...+1 V
1-level : +4 V...+UB 
input impedanc e: > 12 kΩ
synchronis ation pu lse: ≥ 100 µs,sy nchronisation in ter-
pu ls e period: ≥ 2  ms

◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 95 Hz ◆ ◆ ◆

Multip lex operation ≤ 95/n Hz , n  = number of s ensors ◆ ◆ ◆

Input type 1 Parameterisation input
Input im pedance: > 4.7 kΩ

◆ ◆ ◆

Output type 1 frequency  output, pus h/pul l, parameterisable ◆

1 PW M output, push/pull, parameter isable ◆

1 serial  output, pus h/pul l, parameterisable ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆ ◆

Resolution 1 m m ◆ ◆ ◆

Load im pedance > 1000 Ohm  < 100 nF ◆ ◆ ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆

Material  
Hous ing brass , n ick el -p la ted ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

LED redLED green

4
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Ultrasonic sensor UB1000-18GM75-..-V15

• Selectable sound lobe width
• TEACH-IN input
• Synchronisation options
• Deactivation option

Characteristic response curve

Electrical connection

0 500 1000 1500 2000 2500 3000
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-1000

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

wide sound lobe
narrow sound lobe

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

10
00

-1
8G

M
75

-E
4

-V
15

U
B

10
00

-1
8G

M
75

-E
5

-V
15

U
B

10
00

-1
8G

M
75

-I
-V

1
5

U
B

1
00

0
-1

8
G

M
7

5
-U

-V
1

5

Sensing range 70 ... 1000 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 70 mm ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 205 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 45 mA ◆

≤ 50 mA ◆ ◆ ◆

Sy nchronisation 1 synchronous connection, b i-d ir ectional
0-leve l: -UB...+1 V
1-level: +4 V...+UB 
input impedance: > 12 kΩ
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 40 Hz ◆ ◆ ◆ ◆

Multiplex  operation ≤ 40 Hz /n , n = number  of sensors ◆ ◆ ◆ ◆

Input type 1 TEACH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V ... +UB 
input impedance: > 4.7 kΩ ; TEA CH-IN pulse: ≥ 1  s

◆ ◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.35 mm ◆ ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency m ax. 3  Hz ◆ ◆

Load impedance > 1 kO hm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆

Mater ia l  

Housing brass, nicke l-p la ted ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆

epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆

48

75

85

M12 x 1

M18 x 1

4

24

LEDs
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Ultrasonic sensor UB1000-18GM75-...-V15

• 2 switch outputs
• Selectable sound lobe width
• TEACH-IN input
• Temperature compensation

Character istic response curve

Electrical connection

0 500 1000 1500 2000 2500 3000

1000

750

500

250

0

-250

-500

-750

-1000

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

wide sound lobe
narrow sound lobe

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Teaching input

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E01, npn) 

Switch output 1

Switch output 2

Teaching input

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E23, pnp) 

Teaching input

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Teaching input

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

U
B

10
0

0-
1

8
G

M
7

5-
E

01
-V

1
5

U
B

10
0

0-
1

8
G

M
7

5-
E

23
-V

1
5

U
B

10
00

-1
8G

M
75

-E
6

-V
15

U
B

10
00

-1
8G

M
75

-E
7

-V
15

Sensing range 70 ... 1000 m m ◆ ◆ ◆ ◆

Unus able area 0 ... 70 m m ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 205 kHz ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆ ◆ ◆

Input type 1 TEA CH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V  ... +UB 
input impedanc e: > 4.7 k Ω; TEACH-IN pulse: ≥ 1 s

◆ ◆ ◆ ◆

Output type 2 swi tc h outputs npn, normally open/clos ed ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, NO/NC ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Rated oper ational  cur rent 2 x 100 mA  , shor t- circ ui t/overload protected ◆ ◆ ◆ ◆

Switch ing frequency max. 3 Hz ◆ ◆ ◆ ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆

Material  

Hous ing brass , n ick el -p la ted ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆

48

75

85

M12 x 1

M18 x 1

4

24

LEDs
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Ultrasonic sensor UB1000-18GM75-...-V15

• 3 different options of outputs paramete-
risable

• Paramaterisation input
• Synchronisation options
• Deactivation option

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6

0.0

0.2

0.4

0.6

0.8

1.0

1

20

10

-0

-10

-20

90 80 70 60 50 40 30

2

Standard symbol/Connections:

Programming input

Synchronous

Output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

10
00

-1
8G

M
75

-F
-V

15

U
B

1
00

0
-1

8
G

M
75

-B
IT

-V
15

U
B

10
00

-1
8G

M
75

-P
W

M
-V

15

Sensing range 80 ... 1000 mm ◆ ◆ ◆

Unusable area 0 ... 80 mm ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 205 k Hz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆ ◆

Sy nchronisation 1 synchronous connection, b i-d ir ectional
0-leve l: -UB...+1 V
1-level: +4 V...+UB 
input impedance: > 12 kΩ
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 30 Hz ◆ ◆ ◆

Multiplex  operation ≤ 30/n Hz, n = number of sens ors ◆ ◆ ◆

Input type 1 Param eteris ation input
Input impedanc e: > 4.7 k Ω

◆ ◆ ◆

Output type 1 fr equency output, push/pull, parameter isable ◆

1 PWM output, push/pull , param eteris able ◆

1 ser ia l output, push/pull , parameterisable ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆ ◆

Res olution 1 mm ◆ ◆ ◆

Load impedance > 1000 Ohm < 100 nF ◆ ◆ ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆

Mater ia l  
Housing brass, nicke l-p la ted ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆

Mass 60 g ◆ ◆ ◆

LED redLED green

4

64

52

75

85

M12x1

M18x1

4

24

LEDs
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Ultrasonic sensor UB...-30GM-H3-V1

• Separate evaluation
• Direct detection mode

Function
The s ensing r ange is determined in  the downstream  evalu-
ation e lectron ics s uch as  P LC modules or other existing 
evaluation uni ts .
The object distance in  pu lse-echo mode is  obtained from 
the echo time ∆t. The em iss ion of an u ltrasonic pu lse 
starts s imultaneously with the fa lling slope of the cloc k 
input s ignal.

We recom mend the usage of a  npn-transistor to  trigger the 
sensors cloc k input. The s ensors clock  input is connec ted 
to  the +UB potential  in terna lly  by means  of a pul l up resis -
tor.

1) The unusable area (b l ind range) BR depends  on the 
puls e duration Ti .
The unus able area r eaches  a minimum with the shor test 
pu ls e duration.
2) The sensors detection range depends on the pulse 
duration Ti.
With  pu lse duration < ty pical  pu ls e duration, the sens ors  
detection range m ay be reduced.

Electrical connection

Clock

Echo

Standard symbol/Connection:

2 = Emitter pulse input
4 = Echo propagation time output
Core colours in accordance with EN 60947-5-2.

1

2

3

4

(BN)

(WH)

(BU)

(BK)

+ UB

- UB

U

Clock

Echo

Ti

∆ t

t

t

Clock

EchoClock

+ UB

- UB

U
B

50
0-

30
G

M
-H

3
-V

1

U
B

20
0

0-
3

0
G

M
-H

3-
V

1

U
B

40
0

0-
3

0
G

M
-H

3-
V

1

U
B

60
0

0-
3

0
G

M
-H

3-
V

1

Sensing range 200 ... 4000 mm ◆

30 ... 500 m m ◆

350 ... 6000 mm ◆

80 ... 2000 mm ◆

Unus able area 0 ... 200 mm  1) ◆

0 ... 30 m m 1) ◆

0 ... 350 mm  1) ◆

0 ... 80 m m 1) ◆

Standard target p la te 100 m m x 100 m m ◆ ◆ ◆ ◆

Tr ansduc er frequency approx. [kHz] 380 180 85 65
Operating vo ltage 10 ... 30 V DC , ripple 10 %SS ◆ ◆ ◆ ◆

No-load supply cur rent ≤ 30 m A ◆ ◆ ◆ ◆

Input type 1 pulse input for  transmi tter pu lse (c lock)
0-lev el  ( active) : < 5 V  ( UB > 15 V)
1-lev el  ( inactive): > 10 V ... +UB (UB > 15 V)
0-lev el  ( active) : < 1/3  UB (10 V < UB < 15 V)
1-lev el  ( inactive): > 2/3 UB  ... +UB (10 V  < UB < 15 V )

◆ ◆ ◆ ◆

Output type 1 pulse output for  echo run time, s hort-ci rcu it proof
open co llector pnp with  pu lldown resis tor = 22 kOhm
level  0 (no echo): -UB
level  1 (echo detected): ≥ (+UB- 2 V)

◆ ◆ ◆ ◆

Rated oper ational  cur rent 15 m A , short-ci rcu it/over load protec ted ◆ ◆ ◆ ◆

Temperature influence the echo propagation tim e: 0 .17  % / K ◆ ◆ ◆ ◆

Ambient temperature - 25 ... 85 °C (248 ... 358 K) ◆ ◆ ◆ ◆

Protection degree IP 67 ◆ ◆ ◆ ◆

Connection V 1 connector ( M12 x 1), 4-p in ◆ ◆ ◆ ◆

Material
Hous ing brass, n icke l -plated, p lastic components P BT ◆ ◆ ◆ ◆

Tr ansduc er epox y res in /ho llow glas s sphere m ixture; polyurethane foam ◆ ◆ ◆ ◆

Mass 140 g ◆ ◆

180 g ◆

250 g ◆

UB6000-30GM-H3-V1 UB4000-30GM-H3-V1 UB2000-30GM-H3-V1
UB500-30GM-H3-V1

M30 x 1.5

90

80

60

M12 x 1

M30 x 1.5

ø40

10
595

74

25

M12 x 1

5

36

ø74

M30 x 1.5

32
.5

11
010

0

80

19

M12 x 1

5

36

UB500-30GM -H3-V1                                             UB2000-30GM- H3-V1                                              UB4000-30GM-H3-V1                                             UB 6000-30GM-H3- V1

Characteristic response curve

Distance X [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Distance Y [m]
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Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Distance Y [m]

12

0 1 2 3 4 5 6 7 8 9 10

4

3

2

1

-0

-1

-2

-3

-4

Distance X [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Distance Y [m]
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Ultrasonic sensor UB500-30GM-..-V15

• Switch output
• 5 different output functions can be set
• TEACH-IN input
• Synchronisation options

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

1

2

X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

5
0

0-
3

0
G

M
-E

4-
V

15

U
B

5
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0-
3

0
G

M
-E

5-
V

15

Sensing range 30 ... 500 mm ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 380 k Hz ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆

Sy nchronisation frequency
Com mon mode operation ≤ 95 Hz ◆ ◆

Multiplex  operation ≤ 95/n Hz, n = number of sens ors ◆ ◆

Input type 1 TEACH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V ... +UB 
input impedance: > 4.7 kΩ ; TEA CH-IN pulse: ≥ 1  s

◆ ◆

Output type 1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 10 Hz ◆ ◆

Temperatur e in fluence < 2 % of ful l-s ca le v alue ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Protection degree IP65 ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆

Mater ia l  
Housing brass, nicke l-p la ted, plas tic components PB T ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆

Mass 135 g ◆ ◆

M30x1.5

22

94

5

36

LED
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Ultrasonic sensor UB2000-30GM-..-V15

• Switch output
• 5 different output functions can be set
• TEACH-IN input
• Synchronisation options

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B
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U
B
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M
-E

5
-V

1
5

Sensing range 80 ... 2000 m m ◆ ◆

Unus able area 0 ... 80 m m ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 180 kHz ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆

Synchronis ation frequenc y
Comm on m ode operation ≤ 30 Hz ◆ ◆

Multip lex operation ≤ 30/n Hz , n  = number of s ensors ◆ ◆

Input type 1 TEA CH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V  ... +UB 
input impedanc e: > 4.7 k Ω; TEACH-IN pulse: ≥ 1 s

◆ ◆

Output type 1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 3 .3 Hz ◆ ◆

Temperature influence < 2 % of fu ll -sca le  va lue ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degree IP65 ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆

Material  

Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 140 g ◆ ◆

M30x1.5

22

94

5

36

LED
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Ultrasonic sensor UB4000-30GM-..-V15

• Switch output
• 5 different output functions can be set
• TEACH-IN input
• Synchronisation options

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5

12

X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

40
00

-3
0G

M
-E

4
-V

1
5

U
B

40
00

-3
0G

M
-E

5
-V

1
5

Sensing range 200 ... 4000 m m ◆ ◆

Unusable area 0 ... 200 m m ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 85 kHz ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆

Sy nchronisation frequency
Com mon mode operation ≤ 13 Hz ◆ ◆

Multiplex  operation ≤ 13/n Hz, n = number of sens ors ◆ ◆

Input type 1 TEACH-IN input,
operating range 1: -UB ... +1 V, 
operating range 2: +4 V ... +UB 
input impedance: > 4.7 kΩ ; TEA CH-IN pulse: ≥ 1  s

◆ ◆

Output type 1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 1.5  Hz ◆ ◆

Temperatur e in fluence < 2 % of ful l-s ca le v alue ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Protection degree IP65 ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆

Mater ia l  
Housing brass, nicke l-p la ted, plas tic components PB T ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆

Mass 180 g ◆ ◆

M30x1.5

25

ø40

22

10
8

5

36

LED
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Ultrasonic sensor UB6000-30GM-..-V15

• Switch output
• 5 different output functions can be set
• TEACH-IN input
• Synchronisation options

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

1

2

X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

60
00

-3
0G

M
-E

4
-V

1
5

U
B

60
00

-3
0G

M
-E

5
-V

1
5

Sensing range 350 ... 6000 mm ◆ ◆

Unus able area 0 ... 350 mm ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 65 kHz ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆

Synchronis ation frequenc y
Comm on m ode operation ≤ 7  Hz ◆ ◆

Multip lex operation ≤ 7 /n Hz, n = number of sensors ◆ ◆

Input type 1 TEA CH-IN input,
operating range 1: -UB ... +1 V,
 oper ating r ange 2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω; TEACH-IN pulse: ≥ 1 s

◆ ◆

Output type 1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 0 .8 Hz ◆ ◆

Temperature influence < 2 % of fu ll -sca le  va lue ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degree IP65 ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆

Material  
Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 250 g ◆ ◆

M30x1.5

5

19

32
.5

11
2

ø73

22

36

LED
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Ultrasonic sensor UC300-30GM-IUR2-V15

• Very small unusable area
• Parameterisation interface for the appli-

cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Current and voltage output
• Synchronisation options

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

1

2

X

Y

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

U
C

30
0-

3
0

G
M

-I
U

R
2

-V
15

Sensing range 15 ... 300 mm ◆

Unusable area 0 ... 15 mm ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 380 k Hz ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆

Power consum ption ≤ 900 m W ◆

Interfac e type RS 232, 9600 Bit/s , no pari ty , 8  data b its, 1 stop b it ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆

Sy nchronisation frequency
Com mon mode operation ≤ 95 Hz ◆

Multiplex  operation ≤ 95/n Hz, n = number of sens ors ◆

Output type 1 cur rent output 4  ... 20 mA
1 vol tage output 0  ... 10 V

◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆

Res olution evaluation range [mm ]/4000, but ≥ 0.05 mm ◆

Load impedance current output: ≤ 500 Ohm 
V ol tage output: ≥ 1000 Ohm

◆

Temperatur e in fluence ≤ 2  % fr om  fu ll -sca le  va lue (with  temperature c om pens ation)
≤ 0.2  %/K  ( wi thout tem perature com pensation)

◆

Am bient temperature 0 ... 70 °C (273 ... 343 K) ◆

Protection degree IP65 ◆

Connection connector V15 (M12 x 1), 5 p in ◆

Mater ia l  

Housing sta in less stee l 1.4303
plastic  parts PBT

◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane foam ◆

Mass 170 g ◆

Temperature probe
Coded plug

M30x1.5

22

11
4

5

27
.5

36

LED
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Ultrasonic sensor UC300-30GM-...-K-V15

• Parameterisation interface for  the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

1

2

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

3
0

0-
3

0
G

M
-E

6
R

2-
K

-V
15

U
C

3
0

0-
3

0
G

M
-E

7
R

2-
K

-V
15

U
C

3
00

-3
0G

M
-I

U
R

2
-K

-V
1

5

Sensing range 30 ... 300 mm ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 380 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

No-load supply cur rent ≤ 50  m A ◆ ◆

Power consumption ≤ 900 mW ◆

In terface ty pe RS  232, 9600 B it/s , no par ity, 8 data bi ts , 1  stop bi t ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 95 Hz ◆ ◆ ◆

Multip lex operation ≤ 95/n Hz , n  = number of s ensors ◆ ◆ ◆

Output type 1 current output 4  ... 20 mA
1 vo ltage output 0 ... 10 V

◆

2 swi tc h outputs npn, NO/NC, parameter isable ◆

2 swi tc h outputs pnp, NO/NC, parameter isable ◆

Deviation of the c haracteristic  
cur ve

≤ 0 .2  % of ful l-sc ale va lue ◆

Resolution ev aluation range [m m]/4000, but ≥ 0 .05 mm ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 7  Hz ◆ ◆

Load im pedance current output: ≤ 500 Ohm  
Voltage output: ≥ 1000 Ohm

◆

Temperature influence ≤ 2   % from ful l-s cale  v alue (wi th temperature compensa-
tion)
≤ 0 .2 %/K (without temper ature compensation)

◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree sensor head: IP67
connec tor sens or head/contro ller uni t: IP52

◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆

Material  
Hous ing stainles s stee l 1 .4303

plas tic parts PB T
◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆ ◆

Mass 210 g ◆ ◆

260 g ◆

Temperature probe
Coded plug

22

93.5

5

27.5

1.5 m

M
30

x1
.5

4

26

M
18

x1

36

LED

24

Temperature probe
Coded plug

22

112

5

27.5

1.5 m

M
30

x1
.5

4

26

M
18

x1

36

LED

24

UC300-30GM-E6R2-K-V15
UC300-30GM-E7R2-K-V15

UC300-30GM-IUR2-K-V15
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Ultrasonic sensor UC500-30GM-...-V15

• Parameterisation interface for the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20

1

2

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

50
0

-3
0

G
M

-E
6

R
2

-V
1

5

U
C

50
0

-3
0

G
M

-E
7

R
2

-V
1

5

U
C

50
0-

3
0

G
M

-I
U

R
2

-V
15

Sensing range 30 ... 500 mm ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 380 k Hz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆

Power consum ption ≤ 900 m W ◆

Interfac e type RS 232, 9600 Bit/s , no pari ty , 8  data b its, 1 stop b it ◆ ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 95 Hz ◆ ◆ ◆

Multiplex  operation ≤ 95/n Hz, n = number of sens ors ◆ ◆ ◆

Output type 1 cur rent output 4  ... 20 mA
1 vol tage output 0  ... 10 V

◆

2 switch outputs  npn, NO/NC, param eteris able ◆

2 switch outputs  pnp, NO/NC, param eteris able ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆

Res olution evaluation range [mm ]/4000, but ≥ 0.05 mm ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 7 Hz ◆ ◆

Load impedance current output: ≤ 500 Ohm 
V ol tage output: ≥ 1000 Ohm

◆

Temperatur e in fluence ≤ 2  % fr om  fu ll -sca le  va lue (with  temperature c om pens a-
tion)
≤ 0.2  %/K  ( wi thout tem perature com pensation)

◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆

Mater ia l  
Housing sta in less stee l 1.4303

plastic  parts PBT
◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆

Mass 140 g ◆ ◆

170 g ◆

Temperature probe
Coded plug

M30x1.5

22

11
4

5

27
.5

36

LED

Temperature probe
Coded plug

M30x1.5

22

94

5

27
.5

36

LED

UC500-30GM-IUR2-V15 UC500-30GM-E6R2-V15
UC500-30GM-E7R2-V15
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Ultrasonic sensor UC1000-30GM-..R2-K-V15

• Parameterisation interface for  the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

12

X

Y

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

10
00

-3
0G

M
-E

6
R

2-
K

-V
15

U
C

1
00

0
-3

0
G

M
-IU

R
2-

K
-V

15

Sensing range 80 ... 1000 m m ◆ ◆

Unus able area 0 ... 80 m m ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 180 kHz ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent ≤ 50  m A ◆

Power consumption ≤ 900 mW ◆

In terface ty pe RS  232, 9600 B it/s , no par ity, 8 data bi ts , 1  stop bi t ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 30 Hz ◆ ◆

Multip lex operation ≤ 30/n Hz , n  = number of s ensors ◆ ◆

Output type 1 current output 4  ... 20 mA
1 vo ltage output 0 ... 10 V

◆

2 swi tc h outputs pnp, NO/NC, parameter isable ◆

Deviation of the c haracteristic  
cur ve

≤ 0 .2  % of ful l-sc ale va lue ◆

Resolution ev aluation range [m m]/4000, but ≥ 0 .35 mm ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆

Switch ing frequency ≤ 2 .5 Hz ◆

Load im pedance current output: ≤ 500 Ohm  
Voltage output: ≥ 1000 Ohm

◆

Temperature influence ≤ 2   % from ful l-s cale  v alue (wi th temperature compensa-
tion)
≤ 0 .2 %/K (without temper ature compensation)

◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degree sensor head: IP67
connec tor sens or head/contro ller uni t: IP52

◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆

Material  

Hous ing stainles s stee l 1 .4303
plas tic parts PB T

◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 210 g ◆

260 g ◆

Temperature probe
Coded plug

22

112

5

27.5

5

1.5 m

26

M
30

x1
.5

M
30

x1
.5

36

36

LED
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Ultrasonic sensor UCC1000-30GM-..R2-V15

• High chemical resistance through tef-
lon-coated transducer surface

• Parameterisation interface for the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

2.0 2.5 3.0

0.0

0.5

1.0

1.5

1

30

10

0

-10

-30

20

-20

90 80 70 60 50 40

2

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

C
1

0
00

-3
0G

M
-E

6
R

2
-V

1
5

U
C

C
1

00
0-

30
G

M
-I

U
R

2-
V

15

Sensing range 80 ... 1000 mm ◆ ◆

Unusable area 0 ... 80 mm ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 175 k Hz ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆

No-load supply current ≤ 50 mA ◆

Power consum ption ≤ 900 m W ◆

Interfac e type RS 232, 9600 Bit/s , no pari ty , 8  data b its, 1 stop b it ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 30 Hz ◆ ◆

Multiplex  operation ≤ 30/n Hz, n = number of sens ors ◆ ◆

Output type 1 cur rent output 4  ... 20 mA
1 vol tage output 0  ... 10 V

◆

2 switch outputs  pnp, NO/NC, param eteris able ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆

Res olution evaluation range [mm ]/4000, but ≥ 0.35 mm ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆

Switc hing fr equency ≤ 2.5  Hz ◆

Load impedance current output: ≤ 500 Ohm 
V ol tage output: ≥ 1000 Ohm

◆

Temperatur e in fluence ≤ 2  % fr om  fu ll -sca le  va lue (with  temperature c om pens a-
tion)
≤ 0.2  %/K  ( wi thout tem perature com pensation)

◆ ◆

Am bient temperature 0 ... 70 °C (273 ... 343 K) ◆ ◆

Protection degree IP65 ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆

Mater ia l
Housing sta in less stee l 1.4303

plastic  parts PBT
◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆

Mass 140 g ◆

170 g ◆

Temperature probe
Coded plug

5

M30x1.5

13
.5

11
5

ø32

36

LED

Temperature probe
Coded plug

5

M30x1.5

13
.5

96

ø32

36

LED

UCC1000-30GM-IUR2-V15 UCC1000-30GM-E6R2-V15
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Ultrasonic sensor UC2000-30GM-...-V15

• Parameterisation interface for  the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

12

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

2
0

00
-3

0G
M

-E
6

R
2

-V
15

U
C

2
0

00
-3

0G
M

-E
7

R
2

-V
15

U
C

2
00

0
-3

0
G

M
-I

U
R

2-
V

15

Sensing range 80 ... 2000 m m ◆ ◆ ◆

Unus able area 0 ... 80 m m ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 180 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆

Power consumption ≤ 900 mW ◆

In terface ty pe RS  232, 9600 B it/s , no par ity, 8 data bi ts , 1  stop bi t ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 30 Hz ◆ ◆ ◆

Multip lex operation ≤ 30/n Hz , n  = number of s ensors ◆ ◆ ◆

Output type 1 current output 4  ... 20 mA
1 vo ltage output 0 ... 10 V

◆

2 swi tc h outputs npn, NO/NC, parameter isable ◆

2 swi tc h outputs pnp, NO/NC, parameter isable ◆

Deviation of the c haracteristic  
cur ve

≤ 0 .2  % of ful l-sc ale va lue ◆

Resolution ev aluation range [m m]/4000, but ≥ 0 .35 mm ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 2 .5 Hz ◆ ◆

Load im pedance current output: ≤ 500 Ohm  
Voltage output: ≥ 1000 Ohm

◆

Temperature influence ≤ 2   % from ful l-s cale  v alue (wi th temperature compensa-
tion)
≤ 0 .2 %/K (without temper ature compensation)

◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆

Material  
Hous ing stainles s stee l 1 .4303

plas tic parts PB T
◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆ ◆

Mass 140 g ◆ ◆

170 g ◆

Temperature probe
Coded plug

M30x1.5

22

11
4

5

27
.5

36

LED

Temperature probe
Coded plug

M30x1.5

22

94

5

27
.5

36

LED

UC2000-30GM-IUR2-V15 UC2000-30GM-E6R2-V15
UC2000-30GM-E7R2-V15
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Ultrasonic sensor UC2000-30GM-...-T-V15

• Parameterisation interface for the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

12

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

2
0

00
-3

0G
M

-E
6

R
2

-T
-V

15

U
C

2
0

00
-3

0G
M

-E
7

R
2

-T
-V

15

U
C

2
00

0
-3

0
G

M
-I

U
R

2-
T

-V
1

5

Sensing range 80 ... 2000 mm ◆ ◆ ◆

Unusable area 0 ... 80 mm ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 175 k Hz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆

Power consum ption ≤ 900 m W ◆

Interfac e type RS 232, 9600 Bit/s , no pari ty , 8  data b its, 1 stop b it ◆ ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 30 Hz ◆ ◆ ◆

Multiplex  operation ≤ 30/n Hz, n = number of sens ors ◆ ◆ ◆

Output type 1 cur rent output 4  ... 20 mA
1 vol tage output 0  ... 10 V

◆

2 switch outputs  npn, NO/NC, param eteris able ◆

2 switch outputs  pnp, NO/NC, param eteris able ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆

Res olution evaluation range [mm ]/4000, but ≥ 0.35 mm ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 2.5  Hz ◆ ◆

Load impedance current output: ≤ 500 Ohm 
V ol tage output: ≥ 1000 Ohm

◆

Temperatur e in fluence ≤ 2  % fr om  fu ll -sca le  va lue (with  temperature c om pens a-
tion)
≤ 0.2  %/K  ( wi thout tem perature com pensation)

◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆

Mater ia l  
Housing sta in less stee l 1.4303

plastic  parts PBT
◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆

Mass 180 g ◆ ◆

210 g ◆

Temperature probe
Coded plug

5

22
25

10
8

ø40

M30x1.5

27
.5

36

LED

Temperature probe
Coded plug

5

22
25

12
8

ø40

M30x1.5

27
.5

36

LED

UC2000-30GM-E6R2-T-V15
UC2000-30GM-E7R2-T-V15

UC2000-30GM-IUR2-T-V15
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Ultrasonic sensor UC4000-30GM-...-V15

• Parameterisation interface for  the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5

12

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

4
0

00
-3

0G
M

-E
6

R
2

-V
15

U
C

4
0

00
-3

0G
M

-E
7

R
2

-V
15

U
C

4
00

0
-3

0
G

M
-I

U
R

2-
V

15

Sensing range 200 ... 4000 mm ◆ ◆ ◆

Unus able area 0 ... 200 mm ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆

Tr ansduc er frequency approx . 85 kHz ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

No-load supply cur rent ≤ 50 m A ◆ ◆

Power consumption ≤ 900 mW ◆

In terface ty pe RS  232, 9600 B it/s , no par ity, 8 data bi ts , 1  stop bi t ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 13 Hz ◆ ◆ ◆

Multip lex operation ≤ 13/n Hz , n  = number of s ensors ◆ ◆ ◆

Output type 1 current output 4  ... 20 mA
1 vo ltage output 0 ... 10 V

◆

2 swi tc h outputs npn, NO/NC, parameter isable ◆

2 swi tc h outputs pnp, NO/NC, parameter isable ◆

Deviation of the c haracteristic  
cur ve

≤ 0 .2  % of ful l-sc ale va lue ◆

Resolution ev aluation range [m m]/4000, but ≥ 0 .35 mm ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency ≤ 1  Hz ◆ ◆

Load im pedance current output: ≤ 500 Ohm  
Voltage output: ≥ 1000 Ohm

◆

Temperature influence ≤ 2   % from ful l-s cale  v alue (wi th temperature compensa-
tion)
≤ 0 .2 %/K (without temper ature compensation)

◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆

Material  
Hous ing stainles s stee l 1 .4303

plas tic parts PB T
◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆ ◆

Mass 180 g ◆ ◆

210 g ◆

Temperature probe
Coded plug

5

22
25

10
8

ø40

M30x1.5

27
.5

36

LED

Temperature probe
Coded plug

5

22
25

12
8

ø40

M30x1.5

27
.5

36

LED

UC4000-30GM-E6R2-V15
UC4000-30GM-E7R2-V15

UC4000-30GM-IUR2-V15
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Ultrasonic sensor UC6000-30GM-...-V15

• Parameterisation interface for the appli-
cation-specific adjustment of the sen-
sor setting via the service program 
ULTRA 3000

• Synchronisation options
• Adjustable acoustic power and sensiti-

vity
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

1

2

X

Y

+ UB

- UB

Standard symbol/Connection:
(version E7, npn)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

4
5
3

2
(BN)

(BK)

(GY)

(BU)

(WH)

U

Standard symbol/Connection:
(version IU)  

Sync.

Core colours in accordance with EN 60947-5-2.

0-10 V
4-20 mA

+ UB

- UB

1

5

4
3

2

(BN)

(GY)

(BK)

(BU)

(WH)
U

+ UB

- UB

Standard symbol/Connection:
(version E6, pnp)  

Switch output 1
Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1

2
4
3

5
(BN)

(WH)

(BK)

(BU)

(GY)
+ UB

- UB

U

U
C

6
0

00
-3

0G
M

-E
6

R
2

-V
15

U
C

6
0

00
-3

0G
M

-E
7

R
2

-V
15

U
C

6
00

0
-3

0
G

M
-I

U
R

2-
V

15

Sensing range 350 ... 6000 m m ◆ ◆ ◆

Unusable area 0 ... 350 m m ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆

Trans ducer fr equency approx. 65 kHz ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

No-load supply current ≤ 50 mA ◆ ◆

Power consum ption ≤ 900 m W ◆

Interfac e type RS 232, 9600 Bit/s , no pari ty , 8  data b its, 1 stop b it ◆ ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 7 Hz ◆ ◆ ◆

Multiplex  operation ≤ 7/n  Hz , n  = num ber of sensors ◆ ◆ ◆

Output type 1 cur rent output 4  ... 20 mA
1 vol tage output 0  ... 10 V

◆

2 switch outputs  npn, NO/NC, param eteris able ◆

2 switch outputs  pnp, NO/NC, param eteris able ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆

Res olution evaluation range [mm ]/4000, but ≥ 0.35 mm ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency ≤ 0.5  Hz ◆ ◆

Load impedance current output: ≤ 500 Ohm 
V ol tage output: ≥ 1000 Ohm

◆

Temperatur e in fluence ≤ 2  % fr om  fu ll -sca le  va lue (with  temperature c om pens a-
tion)
≤ 0.2  %/K  ( wi thout tem perature com pensation)

◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆

Mater ia l  
Housing sta in less stee l 1.4303

plastic  parts PBT
◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆

Mass 270 g ◆ ◆

280 g ◆

temperature probe
coded plug

M30x1.5

5

19

32
.5

13
2

ø73

22

27
.5

36

LED

Temperature probe
Coded plug

M30x1.5

5

19

32
.5

11
2

ø73

22

27
.5

36

LED

UC6000-30GM-IUR2-V15 UC6000-30GM-E6R2-V15
UC6000-30GM-E7R2-V15
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Ultrasonic sensor UC500-D1-3K-V7

• Specially for level monitoring in vessels
• Large operating voltage range

10 V DC ...  252 V DC
20 V AC ...  252 V AC

• 3 relay outputs
• Parameter assignment via DIP-switches

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.5 0.6 0.7 0.8 0.9

0.0

0.1

0.2

0.3

0.4

20

10

-0

-10

-20

90 80 70 60 50 40 30

1
2

UB

UB

1

2

3

4

5

6

A1

A2

A3

U

Standard symbol/Connection:

U
C

50
0

-D
1

-3
K

-V
7

Sensing range 60 ... 550 mm ◆

Unus able area 0 ... 60 m m ◆

Standard target p la te 100 m m x 100 mm ◆

Tr ansduc er frequency approx . 380 kHz ◆

Operating vo ltage 10 ... 252 V DC 
20 ... 252 V AC , 47 ... 63 Hz

◆

No-load supply cur rent < 30 m A  wi th UB = 30 V DC
< 110 mA  at UB = 10 V  DC
< 25 m A at UB = 220 V  A C

◆

Output type 3 re lay outputs, norm al ly open/c losed, se lectab le ◆

Contact loading 252 V  A C/150V DC, 3 A (ohm . load) ◆

Li fe tim e Electrica l: 105 swi tch ing cyc les at resis tive load
(3 A  / 252 V AC or 3  A / 30 V  DC)
min. contact load: 100 µA / 100 m V DC
mechanica l : 20 x 106 switc hing cycles

◆

Temperature influence < 4  % ◆

Ambient temperature -20 ... 60 °C (253 ... 333 K) ◆

Storage tem perature -40 ... 85 °C (233 ... 358 K) ◆

Protection degree IP65 ◆

Connection Cable c onnector 90° V 7, (7-pin) ◆

Material  
Hous ing cover : P C 

housing: PB T
threaded flange: s ta in less  s tee l 
instal la tion connector /c able socket: PE TP

◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆

Mass 700 g ◆

Accessories

68
39

ø 75

ø 65

ø 64,5

146

158

M30x1,5

50

65

28
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Ultrasonic level sensor LUC4T-N5.-IU-V15

• Fixed target suppression
• Simple calibration
• Function monitoring
• Fail-safe behaviour in the event of no 

echo

Characteristic response curve

Electrical connection

Distance [m]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Angle [degrees]

2.5 3.0 3.5 4.0 4.5 5.0 5.5

0.0

0.5

1.0

1.5

2.0

20

10

0

-10

-20

90 80 70 60 50 40 30

12

Core colours in accordance with EN 60947-5-2.

+ UB

- UB

1

n.c.
5

4

2

3

(BN)

(GY)

(BK)

(WH)

(BU)

0...10 V

4...20 mA

U

L
U

C
4T

-N
5

S
-I

U
-V

1
5

L
U

C
4T

-N
5

P
-I

U
-V

1
5

L
U

C
4T

-G
5

S
-I

U
-V

1
5

L
U

C
4T

-G
5

P
-I

U
-V

1
5

Sensing range 0.3 ... 4  m , wi th  flu ids ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 85 kHz ◆ ◆ ◆ ◆

Operating v ol tage 20 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆

Power consum ption ≤ 1200 mW ◆ ◆ ◆ ◆

Output type 1 analogue output 4  ... 20 mA, 
RL ≤ 500 Ohm, error ≥ 21 mA
1 vol tage output 0  ... 10 V, 
RL ≥ 1000 O hm , error ≥ 10.5 V

◆ ◆ ◆ ◆

Dev iation of the characteris tic 
curve

0.5  % of upper limi t o f measuring range ◆ ◆ ◆ ◆

Res olution 2 mm ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Storage temperature -40 ... 85 °C (233 ... 358 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆

Mater ia l  

Housing P BT, s ta inless  s tee l 1 .4571 ◆ ◆

P BT, po lypropy lene ◆ ◆

Trans ducer P TFE  (diaphragm surface) ◆ ◆ ◆ ◆

Mass 220 g ◆ ◆ ◆ ◆

Mounting sc rewed connection G1½A ◆ ◆

sc rewed connection 1½"  NPT ◆ ◆

V15 connector

Calibration and
configuration connector

LED
Disturbance (red)

LED
Power on (green)

G1½A
or

1½" NPT

M12x1

ø 44

76
50
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Through-beam ultrasonic barrier UBE500-F64-...

• Reliable detection of transparent mate-
rials

• High switching frequency
• Small angle of divergence
• Small, compact design

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

0.4 0.5 0.6 0.7

0.0

0.1

0.2

0.3

90 80 70 60 50 40 30

20

10

0

-10

-20

α

+UB

-UB

1

4

3

+UB

-UB

1

3

(BN)

(BK)

(BU)

(BN)

(BU)

U

U

1

4

3

(BN)

(BK)

(BU)

+UB

-UB

U

Standard symbol/Connection:

Receiver: version E0, npn

Receiver: version E2, pnp

Emitter:

Core colours in accordance with EN 60947-5-2.

+UB

-UB

BN

BK

BU

+UB

-UB

BN

BU

U

U

BN

BK

BU

+UB

-UB

U

Standard symbol/Connection:

Receiver: version E0, npn

Receiver: version E2, pnp

Emitter:

U
B

E
5

00
-F

6
4-

S
E

0

U
B

E
5

00
-F

6
4-

S
E

0
-V

3

U
B

E
5

00
-F

6
4-

S
E

2

U
B

E
5

00
-F

6
4-

S
E

2
-V

3

Sensing range 0 ... 500 mm  , d istanc e emitter-receiver 15 mm ... 500 mm ◆ ◆ ◆ ◆

Tr ansduc er frequency 200 k Hz ◆ ◆ ◆ ◆

Operating vo ltage 18 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆

No-load supply cur rent 20 mA receiv er 
12 mA emi tter

◆ ◆ ◆ ◆

Output type 1 swi tc h output E0, npn NO ◆ ◆

1 swi tc h output E2, pnp NO ◆ ◆

Rated oper ational  cur rent 200 m A ◆ ◆

50 mA ◆ ◆

Switch ing frequency 100 Hz ◆ ◆ ◆ ◆

Ambient temperature 0 ... 60 °C ( 273 ... 333 K) ◆ ◆ ◆ ◆

Protection degree IP54 ◆ ◆ ◆ ◆

Connection V3 c onnector (M8 x 1) , 3 pin ◆ ◆

2 m , PV C c able
em itter : 2  x 0.34 mm ²

rec eiver: 3  x 0.34 m m²

◆ ◆

Material  
Hous ing PA 6.6 ◆ ◆ ◆ ◆

Mass 80 g per  device ◆ ◆ ◆ ◆

LED

12

18

ø
 3

.5

4032

17

ø 24

25

LED (receiver only)

12

18

ø 3.5

4032

17

ø 24

25

UBE500-F64-SE2-V3
UBE500-F64-SE0-V3

UBE500-F64-SE2
UBE500-F64-SE0
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Through-beam ultrasonic barrier UBE1500-F64-...

• Reliable detection of transparent mate-
rials

• High switching frequency
• Small angle of divergence
• Small,  compact design

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

1 1.25 1.5 1.75

0

0.25

0.5

0.75

20

10

-0

-10

-20

90 80 70 60 50 40 30

α

+UB

-UB

1

4

3

+UB

-UB

1

3

(BN)

(BK)

(BU)

(BN)

(BU)

U

U

1

4

3

(BN)

(BK)

(BU)

+UB

-UB

U

Standard symbol/Connection:

Receiver: version E0, npn

Receiver: version E2, pnp

Emitter:

Core colours in accordance with EN 60947-5-2.

+UB

-UB

BN

BK

BU

+UB

-UB

BN

BU

U

U

BN

BK

BU

+UB

-UB

U

Standard symbol/Connection:

Receiver: version E0, npn

Receiver: version E2, pnp

Emitter:

U
B

E
15

0
0-

F
6

4-
S

E
0

U
B

E
15

00
-F

6
4-

S
E

0
-V

3

U
B

E
15

0
0-

F
6

4-
S

E
2

U
B

E
15

00
-F

6
4-

S
E

2
-V

3

Sensing range 0 ... 1500 mm  , d is tance emi tter-receiv er 20 mm  ... 1500 
m m

◆ ◆ ◆ ◆

Trans ducer fr equency 200 kHz ◆ ◆ ◆ ◆

Operating v ol tage 18 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆

No-load supply current 20 m A receiver 
12 m A em itter

◆ ◆ ◆ ◆

Output type 1 switch output E 0, npn NO ◆ ◆

1 switch output E 2, pnp NO ◆ ◆

Rated operational current 200 mA ◆ ◆

50 m A ◆ ◆

Switc hing fr equency 120 Hz ◆ ◆ ◆ ◆

Am bient temperature 0 ... 60 °C (273 ... 333 K) ◆ ◆ ◆ ◆

Protection degree IP54 ◆ ◆ ◆ ◆

Connection V 3 connector (M 8 x 1), 3 p in ◆ ◆

2 m, PVC cable
emi tter: 2 x 0 .34 mm²

receiv er: 3 x  0 .34 mm ²

◆ ◆

Mater ia l  

Housing P A 6.6 ◆ ◆ ◆ ◆

Mass 80 g per device ◆ ◆ ◆ ◆

LED

12

18

ø
 3

.5

4032

17

ø 24

25

LED (receiver only)

12

18

ø 3.5

4032

17

ø 24

25

UBE1500-F64-SE2-V3
UBE1500-F64-SE0-V3

UBE1500-F64-SE2
UBE1500-F64-SE0
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Through-beam ultrasonic barrier UBE6000+U1+SA2

• High switching frequency
• Complementary outputs
• Absolute polar ity reversal protection
• Adjustable sensitivity

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

5.0         6.0        7.0 8.0      9.0      10.0

0.0

2.0

4.0

α

3

1

2

4

U

Standard symbol / Connection: 
Transceiver

+ UB

Switch output 

alternative

- UB

Standard symbol / Connection:
Emitter 

+ UB

- UB

1

2

U

U
B

E
60

0
0+

U
1+

S
A

2

Sensing range 0 ... 6000 mm ◆

Tr ansduc er frequency approx . 130 kHz ◆

Operating vo ltage 20 ... 30 V DC , ripp le 10 %SS ◆

Power consumption Emitter: ≤ 1.5  W 
Receiv er: ≤ 1 W

◆

Output type Receiv er: Complem entary  output stage 200 mA , Short-cir -
cu it/overload protected

◆

Switch ing frequency ≤ 30 Hz ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆

Protection degree IP65 ◆

Connection term inal  com partment, ≤ 2.5  m m2 conduc tor csa ◆

Material
Hous ing PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆

Mass 180 g each sensor ◆

Y-axis 90˚

X-axis 90˚

Oblong hole 5.3 x 7.3

potentiometer

30

60
59

40

ø 5.3

53
 +

0.
3

13
1

M20 x 1.5

LED
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Ultrasonic sensor UB...+U9+H3

• Separate evaluation
• With temperature sensor
• Direct detection mode

Characteristic response curves

Electrical connection

Distance [m]

Angle [degrees]

Characteristic response curves

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.4 0.5 0.6 0.7 0.8

0.0

0.1

0.2

0.3

90 80 70 60 50 40 30

20

10

0

-10

-20

12

Characteristic response curves

Distance [m]

Angle [degrees]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

2.5 3.0 3.5 4.0 4.5

0.0

0.5

1.0

1.5

2.0

90 80 70 60 50 40 30

20

10

0

-10

-20

12

UB3000+U9+H3

UB500+U9+H3

+ UB

Temp. output
Clock
Echo
- UB

Standard symbol/Connection: 

1

5

4
3

2U

Description of  t he sensor functions
The sens ing range is determined in the downs tr eam evaluation e lectronics (e . g. the PLC).
The sens ing range is determined on the bas is o f the echo tim e of a  tr ansmi tted pu lse in  pu ls e-echo m ode.

Temperature compensation
A tem perature pu ls e is  ava ilab le  at the temperature output for  external temperatur e compensation. It is synchr onous to 
the ex ternal ly  appl ied cloc k pu ls e and has the length TTemp, ca lcu lated as fo llows:

Put in to  the form ula the tem perature in  K elvin and the c lock tim e in  the un it µs.

1) The unusable area (b l ind range) BR depends on the pu ls e duration.
   The unusable area reaches a min im um  wi th the shortest pu ls e duration.
2) The s ensors detection range depends on the pulse dur ation.
   W ith pulse duration < typ ic al  pu lse duration, the sensors detection range may be reduced.

U
B

5
00

+
U

9
+

H
3

U
B

3
0

00
+

U
9

+
H

3

Sensing range 300 ... 3000 m m ◆

60 ... 500 mm ◆

Unusable area 0 ... 300 m m 1) ◆

0 ... 60 mm  1) ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 130 k Hz ◆

approx. 380 k Hz ◆

Operating v ol tage 20 ... 30 V  DC , r ipple 10 %SS ◆ ◆

No-load supply current ≤ 30 mA ◆ ◆

Input type 1 pulse input for transm itter  pulse, activation through open 
co l lector npn
< 1 V : emi tter ac tive, > 4 V : emi tter inactive

◆ ◆

Output type 1 puls e output for temperature
1-leve l: > 4 V (100 µA), 0-leve l: < 0 .5 V (100 µA)
1 puls e output for echo propagation tim e
1-leve l: ≥ UB -3 V (< 10 mA ), 0-lev el : ≤ 1 V  ( 100 µA)

◆ ◆

Temperatur e in fluence the echo propagation tim e: ≤ 0 .17  % / K ◆

the echo propagation tim e: 0.17  % / K ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Protection degree IP65 ◆ ◆

Connection terminal compartment, ≤ 2 .5 mm 2 conductor  c sa ◆ ◆

Mater ia l  
Housing P BT ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆

Mass 180 g ◆ ◆

TTemp µs[ ] TTakt µs[ ] T K[ ] 10 µs K⁄×+=

Y-axis 90˚

X-axis 90˚

Oblong hole 5.3 x 7.3

30

60
59

40

ø 5.3

53
 +

0.
3

13
1

M20 x 1.5
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Ultrasonic sensor UC500+U9+.UE2+R2

• Serial interface
• Synchronisation options
• Temperature compensation
• Absolute polar ity reversal protection

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.4 0.5 0.6 0.7 0.8
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90 80 70 60 50 40 30

20

10

0

-10

-20
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Sync. Input
E2 Output, TD
IU Output, RD

Standard symbol/Connection:
(Version IUE2, pnp)

1

2
4
3

5
+ UB

- UB

U

Sync. Input
Output 1, TD
Output 2, RD

+ UB

- UB

Standard symbol/Connection: 
(Version E6, pnp) 

1

2
4
3

5
+ UB

- UB

U

U
C

50
0

+U
9

+E
6+

R
2

U
C

50
0+

U
9+

IU
E

2
+R

2

Sensing range 60 ... 500 mm ◆ ◆

Unus able area 0 ... 60 m m ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 380 kHz ◆ ◆

Operating vo ltage 20 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent ≤ 60 m A ◆ ◆

In terface ty pe RS  232, 9600 b it/s, no pari ty , 8  data b its, 1 stop b it ◆

RS  232, 9600 b it/s, no pari ty , 8  data b its, 1 stop b it
(S10 = OFF)

◆

Synchronis ation 1 sy nchronous connec tion, bidi rectional
0-level : - UB ... (-UB + 1 V) , 1-leve l: (-UB + 5 V)  ... +UB

◆ ◆

Synchronis ation frequenc y ≤ 80 Hz , wi th external synchronisation ◆ ◆

Output type 1 swi tc h output  E5: pnp NO/NC s wi tchable
1 analogue output, load-dependent:
RL ≤ 500 Ohm: current output 4 ... 20 m A
RL ≥ 1 kOhm: vo ltage output 2 ... 10 V

◆

2 swi tc h outputs pnp, NO/NC ◆

Deviation of the c haracteristic  
cur ve

≤ 0 .2  % of ful l-sc ale va lue ◆

Resolution < 1 mm ◆

≥ 0 .172 m m ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Temperature influence ≤ 2   % ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degree IP65 ◆ ◆

Connection term inal  com partment, ≤ 2.5  m m2 conduc tor csa ◆ ◆

Material  
Hous ing PBT ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 180 g ◆ ◆

Y-axis 90˚

X-axis 90˚

Oblong hole 5.3 x 7.3

30

60
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40

ø 5.3

53
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M20 x 1.5

LED



524
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

5.2

U
lt

ra
so

n
ic

 s
en

so
rs

, s
ta

n
d

ar
d

, c
u

b
e 

st
yl

e
Ultrasonic sensor UC3000+U9+.UE0+R2

• Serial interface
• Synchronisation options
• Temperature compensation
• Absolute polarity reversal protection

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

2.5 3.0 3.5 4.0 4.5

0.0

0.5

1.0
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90 80 70 60 50 40 30
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0
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Output 1,TD
Output 2, RD
Sync. Input

+ UB

- UB

Standard symbol/Connection:
(Version E7, npn) 

+ UB

- UB

1

4
5
3

2
U

Sync. Input
E2 Output, TD
IU Output, RD

Standard symbol/Connection:
(Version IUE2, pnp)

1

2
4
3

5
+ UB

- UB

U

Sync. Input
Output 1, TD
Output 2, RD

+ UB

- UB

Standard symbol/Connection: 
(Version E6, pnp) 

1

2
4
3

5
+ UB

- UB

U

Sync. Input
E0 Output, TD
IU Output, RD

Standard symbol/Connection:
(Version IUE0, npn)

1

2
4
3

5
+ UB

- UB

U

U
C

3
00

0+
U

9+
E

6+
R

2

U
C

3
00

0+
U

9+
E

7+
R

2

U
C

30
0

0+
U

9+
IU

E
0+

R
2

U
C

30
0

0+
U

9+
IU

E
2+

R
2

Sensing range 300 ... 3000 m m ◆ ◆ ◆ ◆

Unusable area 0 ... 300 m m ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 130 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 20 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆

No-load supply current ≤ 60 mA ◆ ◆ ◆ ◆

Interfac e type RS 232, 9600 bi t/s , no par ity, 8 data b i ts , 1  stop bi t ◆ ◆

RS 232, 9600 b it/s, no parity, 8 data b its, 1 stop b it (S10 = 
OFF)

◆ ◆

Sy nchronisation 1 synchronous connection, b id irectional
0-leve l: -UB ... (- UB + 1 V), 1-lev el : (- UB + 5 V) ... +UB

◆ ◆ ◆ ◆

Sy nchronisation frequency ≤ 20 Hz , w ith  external  s ynchr onisation ◆ ◆

≤ 80 Hz , w ith  external  s ynchr onisation ◆ ◆

Output type 1 switch output E 0, npn, nor mally  open/closed s wi tc hable
1 analogue output, load dependent:
RL ≤ 500 Ohm: cur rent output 4  ... 20 mA
RL ≥ 1  kOhm: vol tage output 2  ... 10 V

◆

1 switch output  E5: pnp NO/NC switchable
1 analogue output, load-dependent:
RL ≤ 500 Ohm: cur rent output 4  ... 20 mA
RL ≥ 1  kOhm: vol tage output 2  ... 10 V

◆

2 switch outputs  npn, norm al ly open/c losed ◆

2 switch outputs  pnp, NO/NC ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % of fu ll -sca le  value ◆ ◆

Res olution < 1 m m ◆ ◆

≥ 0.172 mm ◆ ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆ ◆ ◆

Temperatur e in fluence ≤ 2  % ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection terminal compartment, ≤ 2 .5 mm 2 conductor  c sa ◆ ◆ ◆ ◆

Mater ia l  
Housing P BT ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆ ◆

Mass 180 g ◆ ◆ ◆ ◆

Y-axis 90˚

X-axis 90˚

Oblong hole 5.3 x 7.3

30
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Ultrasonic sensor UJ3000+U1+8B+RS

• 8 bit output
• Absolute polar ity reversal protection
• Test input
• Fault output

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat plate 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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Standard symbol/Connection:

+UB

8 bit output
Error output
-UB

Test input
Transmit-Data
Receiver-Data

Legend:

+UB = Brown Test input = Grey/Pink

-UB = Blue Error output = Red/Blue

Interface:

Receiver-Data RD = White/Green

Transmit-Data TD = Brown/Green

8 bit output:

A1 = White A2 = Yellow

A3 = Pink A4 = Red

A5 = Green A6 = Grey

A7 = Black A8 = Violet

U

U
J3

0
00

+
U

1
+

8B
+

R
S

Sensing range 300 ... 3000 mm ◆

Unus able area 0 ... 300 mm ◆

Standard target p la te 100 m m x 100 mm ◆

Tr ansduc er frequency approx . 130 kHz ◆

Operating vo ltage 20 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 90 m A ◆

In terface ty pe RS  232, 9600 b it/s, no pari ty , 8  data b its, 1 stop b it ◆

Input type 1 test input, (-UB + 5 V ) up to  +UB, ≤100 kOhm ◆

Output type 8 b it output for outputting object d is tance, pnp
1 faul t output, pnp NC

◆

Resolution 11 mm  , (corresponding to 1  LS B) ◆

Rated oper ational  cur rent 20 mA , short-c irc ui t/overload pr otected ◆

Temperature influence 0.17  % / K ◆

Ambient temperature -10 ... 50 °C (263 ... 323 K) ◆

Protection degree IP65 ◆

Connection 2 m , cable, 14 x  0 .14 mm 2, cast term inal  com partment ◆

Material  
Hous ing PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆

Mass 290 g ◆

Y-axis 90˚

X-axis 90˚

Oblong hole 5.3 x 7.3
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Ultrasonic sensor UB6000-FP-H3

• Separate evaluation
• With temperature sensor
• Direct detection mode

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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+ UB

Temp. output
Clock
Echo
- UB

Standard symbol/Connection: 

1

5

4
3

2U

Description of  t he sensor functions
The sens ing range is determined in the downs tr eam evaluation e lectronics (e . g. the PLC).
The sens ing range is determined on the bas is o f the echo tim e of a  tr ansmi tted pu lse in  pu ls e-echo m ode.

Temperature compensation
A tem perature pu ls e is  ava ilab le  at the temperature output for  external temperatur e compensation. It is synchr onous to 
the ex ternal ly  appl ied cloc k pu ls e and has the length TTemp, ca lcu lated as fo llows:

Put in to  the form ula the tem perature in  K elvin and the c lock tim e in  the un it µs.

1) The unusable area (b l ind range) BR depends on the pu ls e duration.
The unusable area reaches a m in imum with  the s hortes t pulse duration.
2) The s ensors detection range depends on the pulse dur ation.
Wi th  pu ls e duration < typ ica l pulse duration, the sensors detec tion range m ay  be reduc ed.

U
B

6
0

00
-F

P
-H

3

Sensing range 800 ... 6000 m m ◆

Unusable area 0 ... 800 m m 1) ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 65 kHz ◆

Operating v ol tage 20 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 30 mA ◆

Input type 1 pulse input for transm itter  pulse, activation through open 
co l lector npn
< 1 V : emi tter ac tive, > 4 V : emi tter inactive

◆

Output type 1 puls e output for temperature
1-leve l: > 4 V (100 µA), 0-leve l: < 0 .5 V (100 µA)
1 puls e output for echo propagation tim e
1-leve l: ≥ UB -3 V (< 10 mA ), 0-lev el : ≤ 1 V  ( 100 µA)

◆

Temperatur e in fluence the echo propagation tim e: ≤ 0 .17  % / K ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP65 ◆

Connection terminal compartment, ≤ 2 .5 mm 2 conductor  c sa ◆

Mater ia l  
Housing P BT ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆

Mass 320 g ◆

TTemp µs[ ] TTakt µs[ ] T K[ ] 10 µs K⁄×+=

80

80 65

65

LED
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M20x1.5
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Ultrasonic sensor UJ4000-FP-E2-P1

• Absolute polar ity reversal protection
• 1 switch output
• TEACH-IN input
• Reflex sensor function

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.0
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1.0
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0
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-20

12

3

1

2

4
U

Standard symbol/Connection: 

+ UB

Teach input

Switch output

- UB

U
J

40
00

-F
P

-E
2

-P
1

Sensing range 1000 ... 4000 m m ◆

Standard target p la te 100 m m x 100 mm ◆

Tr ansduc er frequency approx . 85 kHz ◆

Operating vo ltage 20 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 90 m A ◆

Input type 1 TEA CH-IN input,
operating distance 1: -UB ... (-UB +2 V), 
operating distance 2: (+UB -2 V ) ... +UB

◆

Output type 1 swi tc h output, NO pnp ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆

Ambient temperature -10 ... 50 °C (263 ... 323 K) ◆

Protection degree IP65 ◆

Connection term inal  com partment, ≤ 2.5  m m2 conduc tor csa ◆

Material  

Hous ing PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆

Mass 320 g ◆
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Ultrasonic sensor UC6000-FP-.UE0-R2-P5

• Serial interface
• Synchronisation options
• Temperature compensation
• Absolute polarity reversal protection

Characteristic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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Output 1,TD
Output 2, RD
Sync. Input

+ UB

- UB

Standard symbol/Connection:
(Version E7, npn) 

+ UB

- UB

1

4
5
3

2
U

Sync. Input
E2 Output, TD
IU Output, RD

Standard symbol/Connection:
(Version IUE2, pnp)

1

2
4
3

5
+ UB

- UB

U

Sync. Input
Output 1, TD
Output 2, RD

+ UB

- UB

Standard symbol/Connection: 
(Version E6, pnp) 

1

2
4
3

5
+ UB

- UB

U

Sync. Input
E0 Output, TD
IU Output, RD

Standard symbol/Connection:
(Version IUE0, npn)

1

2
4
3

5
+ UB

- UB

U
U

C
60

0
0-

F
P

-E
6

-R
2-

P
5

U
C

60
0

0-
F

P
-E

7
-R

2-
P

5

U
C

60
00

-F
P

-IU
E

0
-R

2
-P

5

U
C

60
00

-F
P

-IU
E

2
-R

2
-P

5

Sensing range 800 ... 6000 m m ◆ ◆ ◆ ◆

Unusable area 0 ... 800 m m ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 mm ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 65 kHz ◆ ◆ ◆ ◆

Operating v ol tage 15 ... 30 V  DC , ripp le 10 %SS ◆ ◆

20 ... 30 V  DC , ripp le 10 %SS ◆ ◆

No-load supply current ≤ 60 mA ◆ ◆ ◆ ◆

Interfac e type RS 232, 9600 bi t/s, no pari ty, 8 data b its, 1  s top bi t ◆ ◆

RS 232, 9600 bi t/s, no pari ty, 8 data b its, 1  s top bi t 
(S 10 = OFF)

◆ ◆

Sy nchronisation 1 synchr onous connection, b id irectional
0-leve l: -UB ... (-UB + 1 V ), 1-lev el : (- UB + 5 V ) ... +UB

◆ ◆ ◆ ◆

Sy nchronisation frequency ≤ 10 Hz  , w ith  external  s ync hronisation ◆ ◆ ◆ ◆

Output type 1 swi tch output E 0, npn, nor mally  open/closed swi tc hable
1 analogue output, load dependent:
RL ≤ 500 Ohm : c urr ent output 4  ... 20 mA
RL ≥ 1  kOhm : v ol tage output 2  ... 10 V

◆

1 swi tch output  E5: pnp NO/NC switchable
1 analogue output, load-dependent:
RL ≤ 500 Ohm : c urr ent output 4  ... 20 mA
RL ≥ 1  kOhm : v ol tage output 2  ... 10 V

◆

2 swi tch outputs  npn, norm al ly open/c losed ◆

2 swi tch outputs  pnp, NO/NC ◆

Dev iation of the characteris tic 
curve

≤ 0.2   % ◆ ◆

Res olution < 1 m m ◆ ◆

depending on the set eva luation range: 
0 .172 m m , i f eva luation range < 705 m m ,
evaluation r ange [mm] / 3296, when ev aluation range > 705 mm

◆ ◆

Rated operational current 200 mA , short-c irc ui t/overload pr otected ◆ ◆ ◆ ◆

Temperatur e in fluence ≤ 2  % ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection terminal compar tm ent, ≤ 2 .5  mm 2 conductor  c sa ◆ ◆ ◆ ◆

Mater ia l  
Housing PB T ◆ ◆ ◆ ◆

Trans ducer epoxy resin/hol low g lass sphere mixture; po ly urethane foam ◆ ◆ ◆ ◆

Mass 320 g ◆ ◆ ◆ ◆
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Ultrasonic sensor UJ6000-FP-8B+RS

• 8 bit output
• Absolute polar ity reversal protection
• Test input
• Fault output

Character istic response curve

Electrical connection

Distance [m]

Angle [degrees]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm
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Standard symbol/Connection:

+UB

8 bit output
Error output
-UB

Test input
Transmit-Data
Receiver-Data

Legend:

+UB = Brown Test input = Grey/Pink

-UB = Blue Error output = Red/Blue

Interface:

Receiver-Data RD = White/Green

Transmit-Data TD = Brown/Green

8 bit output:

A1 = White A2 = Yellow

A3 = Pink A4 = Red

A5 = Green A6 = Grey

A7 = Black A8 = Violet

U

U
J

60
00

-F
P

-8
B

+
R

S

Sensing range 800 ... 6000 mm ◆

Unus able area 0 ... 800 mm ◆

Standard target p la te 100 m m x 100 mm ◆

Tr ansduc er frequency approx . 65 kHz ◆

Operating vo ltage 20 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 90 m A ◆

In terface ty pe RS  232, 9600 b it/s, no pari ty , 8  data b its, 1 stop b it ◆

Input type 1 test input, (-UB + 5 V ) up to  +UB, ≤100 kOhm ◆

Output type 8 b it output for outputting object d is tance, pnp
1 faul t output, pnp NC

◆

Resolution 21 mm  , (corresponding to 1  LS B) ◆

Rated oper ational  cur rent 20 mA , short-c irc ui t/overload pr otected ◆

Temperature influence 0.17  % / K ◆

Ambient temperature -10 ... 50 °C (263 ... 323 K) ◆

Protection degree IP65 ◆

Connection 2 m , cable, 14 x  0 .14 mm 2, cast term inal  com partment ◆

Material  
Hous ing PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆

Mass 430 g ◆

ap
pr

ox
. 3

3

80

65

65

LED

21
40

7

ø73

ø5.3

80
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Ultrasonic sensor UB800-...-V15

• Selectable sound lobe width
• Synchronisation options
• Very small unusable area
• Temperature compensation

Characteristic response curve

Electrical connection

0 200 400 600 800 1000 1200

200

150

100

50

0

-50

-100

-150

-200

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

wide sound lobe
narrow sound lobe

Standard symbol/Connections:
(version EP, pnp/npn) 

Beam input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version EP, pnp/npn) 

TEACH

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

80
0-

F
12

P
-E

P
-V

1
5

U
B

80
0

-F
12

-E
P

-V
1

5

U
B

8
00

-F
1

2-
I-

V
15

U
B

80
0

-F
12

-U
-V

1
5

Sensing range 30 ... 800 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 310 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

10 ... 30 V  DC , r ipple 10 %SS ◆

12 ... 30 V  DC ◆

No-load supply current ≤ 25 mA ◆

≤ 30 mA ◆ ◆ ◆

Sy nchronisation 1 synchronous connection, b i-d ir ectional
0-leve l: -UB...+1 V
1-level: +4 V...+UB 
input impedance: > 12 kΩ
sy nc hronisation pulse: ≥ 100 µs , 
sy nc hronisation interpu ls e period: ≥ 2  ms

◆ ◆ ◆ ◆

Sy nchronisation frequency
Com mon mode operation ≤ 45 Hz ◆ ◆ ◆ ◆

Multiplex  operation ≤ 45/n Hz, n = number of sens ors ◆ ◆ ◆ ◆

Input type 1 input for sound lobe adjustment
sm al l sound beam : - UB ... +1 V
wide s ound beam: +4 V ... +UB or open input
input impedance: > 10 kΩ
swi tc hing de lay: 1 s

◆

1 Teach input
S wi tc hing distance 1: -UB ... +1 V , 
S wi tc hing distance 2: +3 V ... +UB 
Input impedanc e: > 10 k Ω

◆ ◆ ◆

Output type P ush-pul l output, short-c ircu it proof, protected against 
reverse polari ty

◆ ◆

1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency m ax. 4  Hz ◆

6 Hz ◆

Load impedance ≥ 500 O hm ◆

≤ 1000 ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

UL  Power from Class 2 P ower Sourc e 
IND.CONTR.EQ 57M 3

◆ ◆ ◆ ◆

Am bient temperature -15 ... 70 °C (258 ... 343 K ) ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆

Mater ia l

Housing Frame: die-c ast zinc , n ick el -p la ted
Latera ls: p lastic PC, glas s-fiber  r einforced

◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆ ◆

Mass 60 g ◆ ◆ ◆ ◆

Connector 90° adjustable position 

M4 / 4 deep

N normal operation

A1 evaluation limit 1

B light beam characteristics

M operating mode

A2 evaluation limit 2

Te
ac

h-
IN

15

10

M12 x 1

7.5

41.5

5.
3 65

5.5

19.5

7

24

ø4.5

11.5

49

32
.5

2

1.5

A1

N

A2

B

M

Connector 90° adjustable position 

1 Operating display green

2 Switch state yellow

4 Switching point adjuster

5 Acoustic axis transducer

M4 / 4 deep

3 Turnover switch Q / Q

15

10

M12x1

7.5

41.51.5

5.
3 65

5.5

19.5

7

24

ø4.5

11.5

49

32
.5

2

2

1 3
4

5

2

UB800-F12-EP-V15
UB800-F12-I-V15
UB800-F12-U-V15

UB800-F12P-EP-V15
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Ultrasonic sensor UB400-F42.-UK-V95

• Relay output for high power
• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)

Character istic response curve

Electrical connection

X

Y

Distance X [m]

Distance Y [m]

Flat surface 100 mm x 100 mm 
Round bar, Ø 25 mm

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

0.2

0.1

0

-0.1

-0.2

AC/DC

20 V ... 253 V

max. 250 V AC/120 V DC

Imax = 3 A

Standard symbol/Connections:
(version UK) 

1
5

4
2

U

U
B

4
00

-F
4

2-
U

K
-V

9
5

U
B

40
0

-F
42

S
-U

K
-V

9
5

Sensing range 40 ... 400 mm ◆ ◆

Unus able area 0 ... 40 m m ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 390 kHz ◆ ◆

Operating vo ltage 20 ...  V DC  ... 253 V AC ◆ ◆

No-load supply cur rent ≤ 60 m A ◆ ◆

Output type 1 re lay output ◆ ◆

Rated oper ational  cur rent 3 A ◆ ◆

Switch ing frequency ≤ 8  Hz ◆ ◆

Temperature influence ± 1  % of fu ll -sca le  va lue ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Protection degree IP65 ◆ ◆

Connection Connector  V 95 (7/8"-16 UN 2A ), 5-p in ◆ ◆

Material

Hous ing PBT ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆

Mass 260 g ◆ ◆

Membrane keys

LED window

7.5

52
.5

15
.5

5.2

7/
8"

-1
6 

U
N

 2
A

10

10

5

34

15

8065

80

65

34

16

A
1

A
2

TE
AC

H
 IN

M
O

D
E

UB400-F42S-UK-V95
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Ultrasonic sensor UB500-F42-..-V15

• Extremely small unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Characteristic response curve

Electrical connection

X

Y Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0.2

0.1

0.0

-0.1

-0.2
0.0 0.2 0.4 0.6 0.8 1.0

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

50
0-

F
42

-E
4

-V
1

5

U
B

50
0-

F
42

-E
5

-V
1

5

U
B

50
0-

F
42

-E
6

-V
1

5

U
B

50
0-

F
42

-E
7

-V
1

5

U
B

50
0

-F
42

-I
-V

1
5

U
B

5
0

0-
F

4
2-

U
-V

15

Sensing range 30 ... 500 mm ◆ ◆ ◆ ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 390 k Hz ◆ ◆ ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 50 mA ◆ ◆ ◆ ◆ ◆ ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , s ync hronisation inter-
pulse period: ≥ 2 m s

◆ ◆ ◆ ◆ ◆ ◆

Sy nchronisation frequency

Com mon mode operation ≤ 95 Hz ◆ ◆ ◆ ◆ ◆ ◆

Multiplex  operation ≤ 95/n Hz, n = number of sens ors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 switch output  E4, npn NO/NC, parameterisable ◆

1 switch output  E5, pnp NO/NC, parameterisable ◆

2 switch outputs  npn, norm al ly open/c lose s elec tab le ◆

2 switch outputs  pnp, norm al ly open/c lose s elec tab le ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.2 mm  at max. sensing range ◆

0.2 mm  for max. detec tion range ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆ ◆ ◆

Switc hing fr equency ≤ 8 Hz ◆ ◆ ◆ ◆

Load impedance > 1 kO hm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1  % of ful l-sc ale va lue ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆ ◆ ◆

Mater ia l

Housing A BS ◆ ◆ ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆ ◆ ◆ ◆ ◆

Mass 140 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window

7.5

52
.5

15
.5

5.2

10

10

5

34

15

M
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80
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Ultrasonic sensor UB500-F42S-..-V15

• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Character istic response curve

Electrical connection

X

Y Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0.2

0.1

0.0

-0.1

-0.2
0.0 0.2 0.4 0.6 0.8 1.0

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

50
0-

F
4

2
S

-E
4

-V
15

U
B

50
0-

F
4

2
S

-E
5

-V
15

U
B

50
0-

F
4

2
S

-E
6

-V
15

U
B

50
0-

F
4

2
S

-E
7

-V
15

U
B

50
0-

F
42

S
-I

-V
1

5

U
B

5
00

-F
4

2S
-U

-V
1

5

Sensing range 30 ... 500 mm ◆ ◆ ◆ ◆ ◆ ◆

Unus able area 0 ... 30 m m ◆ ◆ ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 390 kHz ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 50 m A ◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 95 Hz ◆ ◆ ◆ ◆ ◆ ◆

Multip lex operation ≤ 95/n Hz , n  = number of s ensors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.2 mm at m ax . sensing r ange ◆

0.2 mm for max. detection range ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switch ing frequency ≤ 8  Hz ◆ ◆ ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1  % of fu ll -sca le va lue ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing ABS ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆ ◆ ◆

Mass 140 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window

7.5

52
.5

15
.5

5.2

10

10

5
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15
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80
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Ultrasonic sensor UB1500-F42.-UK-V95

• Relay output for high power
• Extremely small unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)

Characteristic response curve

Electrical connection

0 500 1000 1500 2000 2500

1000

750

500

250

0

-250

-500

-750

-1000

X

Y

Distance X [mm]

Distance Y [mm]

flat surface 100 mm x 100 mm

round bar, Ø 25 mm

flat surface 100 mm x 100 mm
round bar, Ø 25 mm

AC/DC

20 V ... 253 V

max. 250 V AC/120 V DC

Imax = 3 A

Standard symbol/Connections:
(version UK) 

1
5

4
2

U
U

B
15

00
-F

4
2-

U
K

-V
9

5

U
B

1
5

00
-F

4
2S

-U
K

-V
95

Sensing range 70 ... 1500 mm ◆ ◆

Unusable area 0 ... 70 mm ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 175 k Hz ◆ ◆

Operating v ol tage 20 ...  V  DC  ... 253 V  A C ◆ ◆

No-load supply current ≤ 60 mA ◆ ◆

Output type 1 relay  output ◆ ◆

Rated operational current 3 A ◆ ◆

Switc hing fr equency ≤ 3 Hz ◆ ◆

Temperatur e in fluence ± 1  % of ful l-sc ale va lue ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Protection degree IP65 ◆ ◆

Connection Connec tor V95 (7/8" -16 UN 2A), 5- pin ◆ ◆

Mater ia l

Housing P BT ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆ ◆

Mass 260 g ◆ ◆

Membrane keys

LED window

7.5

52
.5

15
.5

5.2

7/
8"
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Ultrasonic sensor UB2000-F42-..-V15

• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Character istic response curve

Electrical connection

X

Y

Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

1

0.5

0

-0.5

-1

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

2
0

00
-F

4
2-

E
4-

V
15

U
B

2
0

00
-F

4
2-

E
5-

V
15

U
B

2
0

00
-F

4
2-

E
6-

V
15

U
B

2
0

00
-F

4
2-

E
7-

V
15

U
B

2
0

00
-F

4
2-

I-
V

15

U
B

2
00

0-
F

42
-U

-V
1

5

Sensing range 60 ... 2000 m m ◆ ◆ ◆ ◆ ◆ ◆

Unus able area 0 ... 60 m m ◆ ◆ ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 175 kHz ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 50 m A ◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 30 Hz ◆ ◆ ◆ ◆ ◆ ◆

Multip lex operation ≤ 30/n Hz , n  = number of s ensors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.7 mm ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switch ing frequency ≤ 2 .7 Hz ◆ ◆ ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1  % of fu ll -sca le  va lue ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing ABS ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆ ◆ ◆

Mass 140 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window
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Ultrasonic sensor UB2000W-F42-E6-V15

• Very wide sound lobe
• 2 independent switch outputs
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)

Characteristic response curve

Electrical connection

X

Y
Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0

-0.5

-1.0

-1.5

-2.0

-2.5

-3.0

-3.5

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

U
B

20
0

0W
-F

4
2

-E
6

-V
1

5

Sensing range 200 ... 2000 m m ◆

Unusable area 0 ... 200 m m ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 40 kHz ◆

Operating v ol tage 10 ... 30 V  DC PELV (protection class 3 in  acc . with  
V DE 0106/IE C 364-4-41) , ripp le 10 %SS

◆

No-load supply current ≤ 50 mA ◆

Sy nchronisation bi-d ir ectional
0 leve l -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: ≥ 100 µs , s ync hronisation inter-
pulse period: ≥ 2 m s

◆

Sy nchronisation frequency

Com mon mode operation ≤ 13 Hz ◆

Multiplex  operation ≤ 13/n Hz, n = number of sens ors ◆

Output type 2 switch outputs  pnp, norm al ly open/c lose s elec tab le ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆

Switc hing fr equency ≤ 1.2  Hz ◆

Temperatur e in fluence ± 1  % of ful l-sc ale va lue ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP65 ◆

Connection connector V15 (M12 x 1), 5 p in ◆

Mater ia l
Housing A BS ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆

Mass 140 g ◆

Membrane keys

LED window
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Ultrasonic sensor UB2000-F42S-..-V15

• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Character istic response curve

Electrical connection

X

Y

Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

1

0.5

0

-0.5

-1

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

20
0

0-
F

4
2S

-E
4

-V
1

5

U
B

20
0

0-
F

4
2S

-E
5

-V
1

5

U
B

20
0

0-
F

4
2S

-E
6

-V
1

5

U
B

20
0

0-
F

4
2S

-E
7

-V
1

5

U
B

20
0

0-
F

4
2

S
-I

-V
1

5

U
B

2
0

00
-F

42
S

-U
-V

15

Sensing range 60 ... 2000 m m ◆ ◆ ◆ ◆ ◆ ◆

Unus able area 0 ... 60 m m ◆ ◆ ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 175 kHz ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 50 m A ◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, synchronisation in ter-
pu ls e period: ≥ 2  ms

◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 30 Hz ◆ ◆ ◆ ◆ ◆ ◆

Multip lex operation ≤ 30/n Hz , n  = number of s ensors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.7 mm ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switch ing frequency ≤ 2 .7 Hz ◆ ◆ ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1  % of fu ll -sca le  va lue ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing ABS ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆ ◆ ◆

Mass 140 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window

7.5
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Ultrasonic sensor UB3000-F42-UK-V95

• Relay output for high power
• Extremely small unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)

Characteristic response curve

Electrical connection

X

Y

Distance X [m]

Distance Y [m]

flat surface 100 mm x 100 mm
round bar, Ø 25 mm

0 1 2 3 4 5

2

1.5

1

0.5

0

-0.5

-1

-1.5

-2

AC/DC

20 V ... 253 V

max. 250 V AC/120 V DC

Imax = 3 A

Standard symbol/Connections:
(version UK) 

1
5

4
2

U

U
B

30
00

-F
4

2-
U

K
-V

9
5

Sensing range 200 ... 3000 m m ◆

Unusable area 0 ... 200 m m ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 85 kHz ◆

Operating v ol tage 20 ...  V  DC  ... 253 V  A C ◆

No-load supply current ≤ 60 mA ◆

Output type 1 relay  output ◆

Rated operational current 3 A ◆

Switc hing fr equency ≤ 1.5  Hz ◆

Temperatur e in fluence ± 1  % of ful l-sc ale va lue ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP65 ◆

Connection Connec tor V95 (7/8" -16 UN 2A), 5- pin ◆

Mater ia l

Housing P BT ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆

Mass 260 g ◆

Membrane keys

LED window

7.5

52
.5

15
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Ultrasonic sensor UB4000-F42-..-V15

• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Character istic response curve

Electrical connection

X

Y
Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

0 1 2 3 4 5 6

2

1.5

1

0.5

0

-0.5

-1

-1.5

-2

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

4
0

00
-F

4
2-

E
4-

V
15

U
B

4
0

00
-F

4
2-

E
5-

V
15

U
B

4
0

00
-F

4
2-

E
6-

V
15

U
B

4
0

00
-F

4
2-

E
7-

V
15

U
B

4
0

00
-F

4
2-

I-
V

15

U
B

4
00

0-
F

42
-U

-V
1

5

Sensing range 200 ... 4000 mm ◆ ◆ ◆ ◆ ◆ ◆

Unus able area 0 ... 200 mm ◆ ◆ ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 85 kHz ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 60 m A ◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, synchronisation in ter-
pu ls e period: ≥ 2  ms

◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 13 Hz ◆ ◆ ◆ ◆ ◆ ◆

Multip lex operation ≤ 13/n Hz , n  = number of s ensors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.7 mm ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switch ing frequency ≤ 1 .2 Hz ◆ ◆ ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1  % of fu ll -sca le  va lue ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing ABS ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆ ◆ ◆

Mass 150 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window
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Ultrasonic sensor UB5000-F42-UK-V95

• Relay output for high power
• Extremely small unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)

Characteristic response curve

Electrical connection

X

Y

2

1

0

-1

-2
0 1 2 3 4 5 6 7 8

Distance X [m]

Distance Y [m]

Flat surface 100 mm x 100 mm
Round bar, Ø 25 mm

AC/DC

20 V ... 253 V

max. 250 V AC/120 V DC

Imax = 3 A

Standard symbol/Connections:
(version UK) 

1
5

4
2

U

U
B

50
00

-F
4

2-
U

K
-V

9
5

Sensing range 350 ... 5000 m m ◆

Unusable area 0 ... 350 m m ◆

Standard target plate 100 mm  x  100 m m ◆

Trans ducer fr equency approx. 65 kHz ◆

Operating v ol tage 20 ...  V  DC  ... 253 V  A C ◆

No-load supply current ≤ 60 mA ◆

Output type 1 relay  output ◆

Rated operational current 3 A ◆

Switc hing fr equency ≤ 0.6  Hz ◆

Temperatur e in fluence ± 1  % of ful l-sc ale va lue ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP65 ◆

Connection Connec tor V95 (7/8" -16 UN 2A), 5- pin ◆

Mater ia l

Housing P BT ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; foam polyure-
thane, cover PBT

◆

Mass 370 g ◆

Membrane keys

LED window

7.5

52
.5

15
.5

5.2

15.5

7/
8"
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U
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16

56

72

10

5

34

15

8065

80

6534

16

A
1

A
2

TE
AC

H
 IN

M
O

D
E

S
E

T



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 541

5.2

U
lt

ra
so

n
ic

 s
en

so
rs

, s
ta

n
d

ar
d

, c
u

b
e 

st
yl

e

Ultrasonic sensor UB6000-F42-..-V15

• Extremely small  unusable area
• TEACH-IN
• Interference suppression (adjustable 

width of sound cone in close range)
• Temperature compensation

Character istic response curve

Electrical connection

X

Y

3

2

1

0

-1

-2

-3
0 1 2 3 4 5 6 7 8 9

Distance X [m]

Distance Y [m]

wide sonic beam 
narrow sonic beam

Flat surface 100 mm x 100 mm

Round bar, Ø 25 mm

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version E6, pnp) 

Sync.

Switch output 1

Switch output 2

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

5

2
3

4

(BN)

(GY)

(BK)

(WH)

(BU)

U

Standard symbol/Connections:
(version E7, npn) 

Switch output 1

Switch output 2

Sync.

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version U) 

Teaching input

Sync.

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

+ UB

- UB

(BN)

(WH)

(GY)

(BK)

(BU)

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

6
0

00
-F

4
2-

E
4-

V
15

U
B

6
0

00
-F

4
2-

E
5-

V
15

U
B

6
0

00
-F

4
2-

E
6-

V
15

U
B

6
0

00
-F

4
2-

E
7-

V
15

U
B

6
0

00
-F

4
2-

I-
V

15

U
B

6
00

0-
F

42
-U

-V
1

5

Sensing range 350 ... 6000 mm ◆ ◆ ◆ ◆ ◆ ◆

Unus able area 0 ... 350 mm ◆ ◆ ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 65 kHz ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆ ◆ ◆

17 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 60 m A ◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation bi -d irectional
0 leve l -UB...+1 V
1 leve l: +4 V ...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: ≥ 100 µs, 
synchronis ation in terpulse period: ≥ 2 m s

◆ ◆ ◆ ◆ ◆ ◆

Synchronis ation frequenc y

Comm on m ode operation ≤ 7  Hz ◆ ◆ ◆ ◆ ◆ ◆

Multip lex operation ≤ 7 /n Hz, n = number of sensors ◆ ◆ ◆ ◆ ◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output  E4, npn NO/NC, par am eterisable ◆

1 swi tc h output  E5, pnp NO/NC, par am eterisable ◆

2 swi tc h outputs npn, normally open/clos e se lectab le ◆

2 swi tc h outputs pnp, normally open/clos e se lectab le ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.7 mm ◆ ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Switch ing frequency ≤ 0 .6 Hz ◆ ◆ ◆ ◆

Load im pedance > 1 kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1  % of fu ll -sca le  va lue ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing ABS ◆ ◆ ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; foam  polyure-
thane, cov er P BT

◆ ◆ ◆ ◆ ◆ ◆

Mass 210 g ◆ ◆ ◆ ◆ ◆ ◆

Membrane keys

LED window
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Ultrasonic sensor UC300/UC2000-F43-2KIR2-V17

• Current output 4 mA ... 20 mA
• 2 relay outputs
• Serial interface
• Temperature compensation

Characteristic response curve

Electrical connection

Characteristic response curve

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

1

2

X

Y

Characteristic response curve

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5
0 0.5 1 1.5 2 2.5 3 3.5

12

X

Y

UC300-F43-3KIR2-V17

UC2000-F43-3KIR2-V17

Standard symbol/Connection:

Core colours in accordance with EN 60947-5-2.

U

(GY)

+UB

-UB

RxD
TxD

1
2

4
6
7
3
5

(WH)

(BN)

(YE)

(PK)

(BU)

(GN)

U
C

3
0

0-
F

4
3

-2
K

IR
2-

V
17

U
C

20
00

-F
4

3-
2K

IR
2

-V
1

7

Sensing range 0 ... 300 m m ◆

80 ... 2000 mm ◆

Unusable area 0 ... 80 mm ◆

0 mm ◆

Standard target plate 100 mm  x  100 m m ◆ ◆

Trans ducer fr equency approx. 175 k Hz ◆

approx. 390 k Hz ◆

Operating v ol tage 10 ... 30 V  DC 
ripp le  ± 10 %SS  

◆ ◆

Power consum ption ≤ 2 W (a ll  relay s pu lled-in, current output 20 mA)  
no- load power consum ption ≤ 0 .7 W

◆ ◆

Interfac e type RS 232, 9600 bi t/s , no par ity, 8 data b i ts , 1  stop bi t ◆ ◆

Output type 2 relay  outputs, 1  analogue output 4 ... 20 mA ◆ ◆

Dev iation of the characteris tic 
curve

< 0.2  % of fu ll- sca le  value ◆ ◆

Res olution 0.2 mm ◆

0.6 mm ◆

Contac t loading 60 V  DC / 1  A (max. 24 W DC), ohmic ◆

60 V  DC/1 A (m ax. 24 W DC) , ohm ic ◆

Lifetime electrical : 3  x 105 switch ing cy cles at resistive load
(1 A / 24 V DC)

m echanica l: 107 swi tch ing cyc les

◆ ◆

Load impedance current output: 
≤ 500 Ω at UB ≥ 17V 
≤ 200 Ω at UB < 17V

◆ ◆

Temperatur e in fluence ≤ 2  % of ful l-s cale va lue ◆ ◆

Am bient temperature 0 ... 70 °C (273 ... 343 K) ◆

-25 ... 70 °C (248 ... 343 K ) ◆

Protection degree IP65 ◆ ◆

Connection 8-p in  r ound connec tor, Lum berg type RSF 8 ◆ ◆

Mater ia l  

Housing P BT ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆

Mass 290 g ◆ ◆

LED window

Bore holes for thread M4

(The delivery includes 4 pcs.)

Transducer 5 mm countersunk

11
7 10

0

5.5

5.
5

41

52

22

13
4 10

0

30

M4

13

UC2000-F43-2KIR2-V17
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Ultrasonic sensor UB500/UB2000-F54-H3-V1

• Separate evaluation
• Direct detection mode

Character istic response curve

Electrical connection

Characteristic response curves

Distance X [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Distance Y [m]

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.3

0.2

0.1

0

-0.1

-0.2

-0.3

1

2

Characteristic response curves

Distance X [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

Distance Y [m]

0 0.5 1 1.5 2 2.5 3 3.5

1.5

1

0.5

0

-0.5

-1

-1.5

12

UB500-F54-H3-V1

UB2000-F54-H3-V1

Clock

Echo

Standard symbol/Connection:

2 = Emitter pulse input
4 = Echo propagation time output
Core colours in accordance with EN 60947-5-2.

1

2

3

4

(BN)

(WH)

(BU)

(BK)

+ UB

- UB

U

Function

Function
The s ensing range is  determ ined in  the downstream  evaluation elec tr on ics  s uc h as PLC modules or other  existing eva-
luation un its.
The object distance in  pu lse-echo mode is  obta ined from the ec ho time ∆t. The 
em ission of an u ltrasonic pu ls e starts sim ul taneously  with  the fa ll ing slope of the 
clock input signal .

We recommend the usage of a npn-transistor  to  tr igger the sensors cloc k 
input. The sensor s clock input is connec ted to  the +UB potential  internal ly 
by m eans  of a pul l up resis tor.

1) The unusable ar ea (bl ind range) BR depends on the pu lse duration Ti . The unusable area reaches a minimum with 
    the shortest pu lse duration.

U
B

5
0

0-
F

5
4-

H
3

-V
1

U
B

2
0

00
-F

5
4-

H
3

-V
1

Sensing range 30 ... 500 mm ◆

80 ... 2000 m m ◆

Unus able area 0 ... 30 m m 1) ◆

0 ... 80 m m 1) ◆

Standard target p la te 100 m m x 100 mm ◆ ◆

Tr ansduc er frequency approx . 175 kHz ◆

approx . 380 kHz ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent ≤ 30 m A ◆ ◆

Input type 1 pulse input for tr ansmi tter pulse ( clock)
0-level  (ac tive): < 5  V  (UB > 15 V )
1-level  (inac tive): > 10 V ... +UB (UB > 15 V)
0-level  (ac tive): < 1 /3 UB (10 V < UB < 15 V )
1-level  (inac tive): > 2 /3 UB  ... +UB (10 V  < UB < 15 V)

◆ ◆

Output type 1 pulse output for echo run time, short-ci rcu it pr oof
open co llec tor pnp wi th  pu l ldown resistor  = 22 kOhm
level 0 (no echo): -UB
level 1 (echo detected): ≥ (+UB-2 V )

◆ ◆

Rated oper ational  cur rent 15 mA , short-c irc ui t/overload pr otected ◆ ◆

Temperature influence the echo propagation time: 0 .17  % / K ◆ ◆

Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆

Protection degree IP67 ◆ ◆

Connection V1 c onnector (M12 x 1), 4- pin ◆ ◆

Material  
Hous ing ABS ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 110 g ◆ ◆

Clock

Echo

Ti

∆ t

t

t

Clock

EchoClock

+ UB

- UB

Bore hole and countersinking  
for screws/hexagon M4

3.
5

3.
5

120

25

105

94

3221
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Ultrasonic sensor UB500-F54-..-V15

• TEACH-IN input
• Synchronisation options
• Deactivation option
• Temperature compensation

Characteristic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

-0.20
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

1

2

X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Synchronous

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

(BN)

(WH)

(BK)

(BU)

(GY)

+ UB

- UB

U

Standard symbol/Connections:
(version U) 

Teaching input

Synchronous

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

(BN)

(WH)

(BK)

(BU)

(GY)

+ UB

- UB

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

50
0-

F
54

-E
4

-V
1

5

U
B

50
0-

F
54

-E
5

-V
1

5

U
B

50
0

-F
54

-I
-V

1
5

U
B

5
0

0-
F

5
4-

U
-V

15

Sensing range 30 ... 500 mm ◆ ◆ ◆ ◆

Unusable area 0 ... 30 mm ◆ ◆ ◆ ◆

Standard target plate 100 mm  x  100 m m ◆ ◆ ◆ ◆

Trans ducer fr equency approx. 380 k Hz ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

15 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current ≤ 55 mA ◆ ◆ ◆ ◆

Sy nchronisation 1 synchronous input
0 leve l: -UB...+1 V
1 leve l: +4 V...+UB 
input impedance: > 12 KOhm
sy nc hronisation pulse: 0 .1 ... 8  ms

◆ ◆ ◆ ◆

Sy nchronisation frequency
Com mon mode operation ≤ 100 Hz ◆ ◆ ◆ ◆

Multiplex  operation ≤ 100 / n  Hz, n  = num ber of sens ors ◆ ◆ ◆ ◆

Input type 1 TEACH-IN input,
swi tc hing po in t A1: -UB ... +1 V, 
swi tc hing point A2: +4 V  ... +UB 
input impedance: > 4.7 kΩ , TEA CH-IN pulse: ≥ 1  s

◆ ◆

1 TEACH-IN input
lower evaluation limi t A 1: -UB ... +1 V , 
upper evaluation limi t A 2: +4 V ... +UB 
input impedance: > 4.7 kΩ , pulse duration: ≥ 1  s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 switch output E 4, npn NO/NC ◆

1 switch output E 5, pnp NO/NC ◆

Dev iation of the characteris tic 
curve

± 1  % of ful l-sc ale va lue ◆ ◆

Res olution 0.11 mm ◆

0.13 mm ◆

Rated operational current 200 mA  , shor t- circ ui t/overload protected ◆ ◆

Switc hing fr equency m ax. 10 Hz ◆ ◆

Load impedance ≥ 1 k Ohm ◆

0 ... 300 O hm ◆

Temperatur e in fluence ± 1.5  % of fu ll- sca le  value ◆ ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connector V15 (M12 x 1), 5 p in ◆ ◆ ◆ ◆

Mater ia l  

Housing A BS ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆ ◆

Mass 100 g ◆ ◆ ◆ ◆

Bore hole and countersinking  
for screws/hexagon M4

3.
5

3.
5

120

105

94

3221

25
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Ultrasonic sensor UB2000-F54-..-V15

• TEACH-IN input
• Synchronisation options
• Deactivation option
• Temperature compensation

Character istic response curve

Electrical connection

Distance X [m]

Distance Y [m]

Curve 1: flat surface 100 mm x 100 mm
Curve 2: round bar, Ø 25 mm

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5
0 0.5 1 1.5 2 2.5 3 3.5

12

X

Y

Standard symbol/Connections:
(version E4, npn) 

Switch output

Teaching input

Synchronous

Core colours in accordance with EN 60947-5-2.

1
4

5
3

2

+ UB

- UB

(BN)

(BK)

(WH)

(GY)

(BU)

U

Standard symbol/Connections:
(version I) 

Teaching input

Synchronous

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

(BN)

(WH)

(BK)

(BU)

(GY)

+ UB

- UB

U

Standard symbol/Connections:
(version U) 

Teaching input

Synchronous

Analog output

Core colours in accordance with EN 60947-5-2.

1
2

4
3

5

(BN)

(WH)

(BK)

(BU)

(GY)

+ UB

- UB

U

Standard symbol/Connections:
(version E5, pnp) 

Teaching input

Synchronous

Switch output

Core colours in accordance with EN 60947-5-2.

+ UB
1

- UB

2

4
3

5

(BN)

(WH)

(GY)

(BK)

(BU)

U

U
B

2
0

00
-F

5
4-

E
4-

V
15

U
B

2
0

00
-F

5
4-

E
5-

V
15

U
B

2
0

00
-F

5
4-

I-
V

15

U
B

2
00

0-
F

54
-U

-V
1

5

Sensing range 80 ... 2000 m m ◆ ◆ ◆ ◆

Unus able area 0 ... 80 m m ◆ ◆ ◆ ◆

Standard target p la te 100 m m x 100 mm ◆ ◆ ◆ ◆

Tr ansduc er frequency approx . 175 kHz ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC , ripp le 10 %SS ◆ ◆ ◆

15 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent ≤ 55 m A ◆ ◆ ◆ ◆

Synchronis ation 1 sy nchronous input
0-level : - UB...+1 V
1-level : +4 V...+UB 
input impedanc e: > 12 KOhm
synchronis ation pu lse: 0,1  ... 28 ms

◆ ◆ ◆ ◆

Synchronis ation frequenc y
Comm on m ode operation ≤ 33 Hz ◆ ◆ ◆ ◆

Multip lex operation ≤ 33 / n  Hz, n  = num ber of sens ors ◆ ◆ ◆ ◆

Input type 1 TEA CH-IN input,
switch ing point A1: -UB ... +1 V, 
switch ing point A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, TEACH-IN pulse: ≥ 1 s

◆ ◆

1 TEA CH-IN input
lower evaluation l im it A1: -UB ... +1 V, 
upper evaluation l im it A2: +4 V ... +UB 
input impedanc e: > 4.7 k Ω, pu lse duration: ≥ 1 s

◆ ◆

Output type 1 analogue output 0  ... 10 V ◆

1 analogue output 4  ... 20 mA ◆

1 swi tc h output E4, npn NO/NC ◆

1 swi tc h output E5, pnp NO/NC ◆

Deviation of the c haracteristic  
cur ve

± 1  % of fu ll -sca le va lue ◆ ◆

Resolution 0.47 m m ◆

0.5 mm ◆

Rated oper ational  cur rent 200 m A , s hort-ci rcu it/ov erload protected ◆ ◆

Switch ing frequency max. 3 Hz ◆ ◆

Load im pedance ≥ 1  kOhm ◆

0 ... 300 Ohm ◆

Temperature influence ± 1.5  % of ful l-sc ale va lue ◆ ◆ ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆ ◆ ◆

Protection degree IP65 ◆ ◆ ◆ ◆

Connection connec tor V15 ( M12 x 1), 5  pin ◆ ◆ ◆ ◆

Material  

Hous ing ABS ◆ ◆ ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆ ◆ ◆

Mass 100 g ◆ ◆ ◆ ◆

Bore hole and countersinking  
for screws/hexagon M4

3.
5

3.
5

120

25

105

94

3221
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Ultrasonic double sheet monitor UDC-18GM-400-...

• Ultrasonic system for reliable detection 
of no, one, or two overlapping sheet ma-
terials, preferably papers

• No TEACH-IN required
• Function indicators visible from all  di-

rections
• Insensitive to printing, colours and 

shining surfaces

Montage/Ausrichtung

Electrical connection

Recommended distances

d

b

a

a = 5 ... 15 mm
b ≥ 10 mm
d = 40 ... 45 mm

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

U
D

C
-1

8
G

M
-4

00
-3

E
1

U
D

C
-1

8
G

M
-4

00
-3

E
2

U
D

C
-1

8
G

M
-4

00
-3

E
3

Sensing range 20 ... 60 m m , optim al  d is tance: 45 m m ◆ ◆ ◆

Trans ducer fr equency 395 kHz ◆ ◆ ◆

Operating v ol tage 18 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆

No-load supply current < 80 mA ◆ ◆ ◆

Input type Func tion input 
0-leve l: -UB ... -UB + 1V
1-leve l: +UB - 1 V ... +UB

◆ ◆ ◆

Impedance ≥ 4  kΩ ◆ ◆ ◆

Puls e length ≥ 100 m s ◆ ◆ ◆

Output type 3 switch outputs  npn, NC ◆

3 Switch outputs pnp, norm al ly -closed ◆

3 switch outputs  pnp, NO ◆

Rated operational current 3 x 100 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆

Voltage dr op ≤ 2 V ◆ ◆ ◆

Switc h-on delay approx. 15 ms (s horter response time on reques t) ◆ ◆ ◆

Switc h-off delay approx. 15 ms (s horter response time on reques t) ◆ ◆ ◆

Puls e extension m in. 120 ms  param eteris able ◆ ◆ ◆

Am bient temperature 0 ... 60 °C (273 ... 333 K) ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Connection 2 m, PVC cable 0.14 m m² ◆ ◆ ◆

Mater ia l

Housing brass, nicke l-p la ted, plas tic components PB T ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆

Mass 150 g ◆ ◆ ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

500

l =
 0

.5
 m

72

45

74

M
18

x1

4

24
LEDs

ø 15

70

M
18

x1

22

24

l = 2 m



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 547

5.3

U
lt

ra
so

n
ic

 s
en

so
rs

, d
o

u
b

le
 m

at
er

ia
l m

o
n

it
o

rs

Ultrasonic double sheet monitor UDC-18GMA-400-...

• Ultrasonic system for reliable detection 
of no, one, or two overlapping sheet ma-
terials, preferably papers

• No TEACH-IN required
• Function indicators visible from all di-

rections
• Insensitive to printing, colours and 

shining surfaces

Montage/Ausrichtung

Electrical connection

g j
Recommended distances

b

a

a = 5 ... 15 mm
b ≥ 10 mm

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

U
D

C
-1

8
G

M
A

-4
00

-3
E

1

U
D

C
-1

8
G

M
A

-4
00

-3
E

3

Sensing range 20 ... 60 mm  , optimal distance: 45 mm ◆ ◆

Tr ansduc er frequency 395 k Hz ◆ ◆

Operating vo ltage 18 ... 30 V DC , ripp le 10 %SS ◆ ◆

No-load supply cur rent < 80 m A ◆ ◆

Input type Function input 
0-level : - UB ... -UB + 1V
1-level : +UB - 1  V ... +UB

◆ ◆

Im pedance ≥ 4   kΩ ◆ ◆

Pulse length ≥ 100 ms ◆ ◆

Output type 3 swi tc h outputs npn, NC ◆

3 Swi tc h outputs pnp, normally-clos ed ◆

Rated oper ational  cur rent 3 x 100 mA  , shor t- circ ui t/overload protected ◆ ◆

Vol tage drop ≤ 3  V ◆ ◆

Switch-on delay approx . 15 m s (shorter response tim e on request) ◆ ◆

Switch-off de lay approx . 15 m s (shorter response tim e on request) ◆ ◆

Pulse extens ion min. 120 m s parameterisable ◆ ◆

Ambient temperature 0 ... 60 °C ( 273 ... 333 K) ◆ ◆

Protection degree IP67 ◆ ◆

Connection 2 m , PV C c able 0.14 mm ² ◆ ◆

Material

Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆ ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane 
foam

◆ ◆

Mass 150 g ◆ ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

ø6.3

3020

M
6

36

5486

LEDs

18

87

10

4510

M
18

x1

l = 2 m

l = 70 mm

11
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Ultrasonic double sheet monitor UDC-18GM50-400-...

• Ultrasonic system for reliable detection 
of no, one, or two overlapping sheet ma-
terials, preferably papers

• Short version
• No TEACH-IN required
• Function indicators visible from all  di-

rections

Montage/Ausrichtung

Electrical connection

Recommended distances

d

b

a

a = 5 ... 15 mm
b ≥ 10 mm
d = 40 ... 45 mm

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

U
D

C
-1

8
G

M
5

0-
4

0
0-

3
E

0

U
D

C
-1

8
G

M
5

0-
4

0
0-

3
E

1

U
D

C
-1

8
G

M
5

0-
4

0
0-

3
E

2

U
D

C
-1

8
G

M
5

0-
4

0
0-

3
E

3

Sensing range 20 ... 60 m m , optim al  d is tance: 45 m m ◆ ◆ ◆ ◆

Trans ducer fr equency 395 kHz ◆ ◆ ◆ ◆

Operating v ol tage 18 ... 30 V  DC , r ipple 10 %SS ◆ ◆ ◆ ◆

No-load supply current < 50 mA ◆ ◆ ◆ ◆

Input type Func tion input 
0-leve l: -UB ... -UB + 1V
1-leve l: +UB - 1 V ... +UB

◆ ◆ ◆ ◆

Impedance ≥ 4  kΩ ◆ ◆ ◆ ◆

Puls e length ≥ 100 m s ◆ ◆ ◆ ◆

Output type 3 switch outputs  npn, NC ◆

3 switch ing outputs npn, NO ◆

3 Switch outputs pnp, norm al ly -closed ◆

3 switch outputs  pnp, NO ◆

Rated operational current 3 x 100 m A , s hort-ci rcu it/ov erload protected ◆ ◆ ◆ ◆

Voltage dr op ≤ 3 V ◆ ◆ ◆ ◆

Switc h-on delay approx. 15 ms (s horter response time on reques t) ◆ ◆ ◆ ◆

Switc h-off delay approx. 15 ms (s horter response time on reques t) ◆ ◆ ◆ ◆

Puls e extension m in. 120 ms  param eteris able ◆ ◆ ◆ ◆

Am bient temperature 0 ... 60 °C (273 ... 333 K) ◆ ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆ ◆

Connection 2 m, PVC cable 0.14 m m² ◆ ◆ ◆ ◆

Mater ia l

Housing brass, nicke l-p la ted, plas tic components PB T ◆ ◆ ◆ ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆ ◆ ◆ ◆

Mass 135 g ◆ ◆ ◆ ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

l =
 0

.5
 m

50

30

53

M
18

 x
 1

4

24

LEDs

ø 15

70

M
18

 x
 1

22

24

500

l = 2 m
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Ultrasonic double sheet monitor UDC-18GM50-255-3E3

• Ultrasonic system for reliable detection 
of no, one, or two overlapping sheet ma-
terials, preferably papers

• Short version
• No TEACH-IN required
• Function indicators visible from all di-

rections

Montage/Ausrichtung

Electrical connection

g j
Recommended distances

d

b

a

a = 5 ... 15 mm
b ≥ 10 mm
d = 40 ... 45 mm

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 
U

D
C

-1
8

G
M

5
0-

2
5

5-
3

E
3

Sensing range 20 ... 60 mm  , optimal distance: 45 mm ◆

Tr ansduc er frequency 255 k Hz ◆

Operating vo ltage 18 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent < 50 m A ◆

Input type Function input 
0-level : - UB ... -UB + 1V
1-level : +UB - 1  V ... +UB

◆

Im pedance ≥ 4   kΩ ◆

Pulse length ≥ 100 ms ◆

Output type 3 Swi tc h outputs pnp, normally-clos ed ◆

Rated oper ational  cur rent 3 x 100 mA  , shor t- circ ui t/overload protected ◆

Vol tage drop ≤ 2  V ◆

Switch-on delay approx . 15 m s (shorter response tim e on request) ◆

Switch-off de lay approx . 15 m s (shorter response tim e on request) ◆

Pulse extens ion min. 120 m s parameterisable ◆

Ambient temperature 0 ... 60 °C ( 273 ... 333 K) ◆

Protection degree IP67 ◆

Connection 2 m , PV C c able 0.14 mm ² ◆

Material

Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane foam ◆

Mass 135 g ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

l =
 0

.5
 m

50

30

53

M
18

 x
 1

4

24

LEDs

ø 15

70

M
18

 x
 1

22

24

500

l = 2 m
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Ultrasound double material detection UDC-30GM-085-3E3

• Ultrasonic system for reliable detection 
of no, one, or two overlapping sheet ma-
terials

• No TEACH-IN required
• Insensitive to printing, colours and 

shining surfaces

Montage/Ausrichtung

Electrical connection

Recommended distances

d

b

a

a = 20 ... 30 mm
b ≥ 75 mm
d = 50 ... 150 mm

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Double sheet control

Output double sheet

Output air

Output single sheet

Function input 

U
D

C
-3

0
G

M
-0

85
-3

E
3

Sensing range 50 ... 150 mm  , optimal d istanc e: 80 mm ◆

Trans ducer fr equency 85 kHz ◆

Operating v ol tage 18 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current < 200 m A ◆

Input type Func tion input 
0  leve l: -UB  ... -UB + 1V

◆

Function in norm al  operation mode, the function input has to be connec-
ted with  UB+ or UB -

◆

Impedance ≥ 4  kΩ ◆

Puls e length ≥ 100 m s ◆

Output type 3 Switch outputs pnp, norm al ly -closed ◆

Rated operational current 3 x 100 m A , s hort-ci rcu it/ov erload protected ◆

Voltage dr op ≤ 3 V ◆

Switc h-on delay approx. 30 ms ◆

Switc h-off delay approx. 30 ms ◆

Puls e extension m in. 120 ms  param eteris able ◆

Am bient temperature 0 ... 50 °C (273 ... 323 K) ◆

Protection degree IP65 ◆

Connection 2 m, PVC cable 0.14 m m² ◆

Mater ia l

Housing brass, nicke l-p la ted, plas tic components PB T ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane foam ◆

Mass 300 g ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

0.5 m

l =
 0

.5
 m

LEDs

ø 15

70

36

36

22 25

5

88

ø
 4

0

25

ø
 4

0

52

5

l = 2 m
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Ultrasonic label control ULB-18GM50-255-2E3

• Ultrasonic system for detection of la-
bels and carrier materials.

• Short version
• Insensitive to printing, colours and 

shining surfaces
• Automatic compensation of the opera-

ting point in the case of slowly chan-
ging ambient conditions.

Montage/Ausrichtung

Electrical connection

g j
Suggestions: 
a = 5 mm ... 15 mm
b > 10 mm
d = 40 mm ... 45 mm
β = 20˚ ... 40˚

a d

b

β

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Label monitor

Output base material / air

n.c.

Output label

TEACH IN

U
L

B
-1

8G
M

50
-2

55
-2

E
3

Sensing range 20 ... 60 mm  , optimal distance: 45 mm ◆

Tr ansduc er frequency 255 k Hz ◆

Operating vo ltage 18 ... 30 V DC , ripp le 10 %SS ◆

No-load supply cur rent < 60 m A ◆

Input type Teach-In input 
0-level : - UB ... -UB + 1V
1-level : +UB - 1  V ... +UB

◆

Im pedance ≥ 10  k Ω ◆

Pulse length ≥ 500 ms ◆

Output type 2 swi tc h outputs pnp, NC ◆

Rated oper ational  cur rent 2 x 100 mA  , shor t- circ ui t/overload protected ◆

Vol tage drop ≤ 3  V ◆

Switch-on delay ≤ 600 µs ◆

Switch-off de lay ≤ 600 µs ◆

Ambient temperature 0 ... 60 °C ( 273 ... 333 K) ◆

Protection degree IP67 ◆

Connection 2 m , PV C c able 0.14 mm ² ◆

Material

Hous ing brass , n ick el -p la ted, p lastic  c om ponents  PBT ◆

Tr ansduc er epoxy resin /ho llow glass sphere m ix ture; po lyurethane foam ◆

Mass 150 g ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

l =
 0

.5
 m

50

30

53

M
18

 x
 1

4

24

LEDs

ø 15

70

M
18

 x
 1

22

24

500

l = 2 m
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Ultrasonic splice control UGB-18GM50-255-2E1

• Ultrasonic system for splice detection
• Short version
• Insensitive to printing, colours and 

shining surfaces
• Very high processing speeds are pos-

sible.

Montage/Ausrichtung

Electrical connection

g j
Suggestions: 
a = 5 mm ... 15 mm
b > 10 mm
d = 40 mm ... 45 mm
β = 20˚ ... 40˚

a d

b

β

(BN)

(PK)

(WH)

(BK)

(GY)

+UB

-UB
(BU)

U

Standard symbol/Connection:
Splice control

Output air

n.c.

Output splice

TEACH IN

U
G

B
-1

8G
M

50
-2

55
-2

E
1

Sensing range 20 ... 60 m m , optim al  d is tance: 45 m m ◆

Trans ducer fr equency 255 kHz ◆

Operating v ol tage 18 ... 30 V  DC , r ipple 10 %SS ◆

No-load supply current < 60 mA ◆

Input type Teac h-In input 
0-leve l: -UB ... -UB + 1V
1-leve l: +UB - 1 V ... +UB

◆

Impedance ≥ 10  kΩ ◆

Puls e length ≥ 500 m s ◆

Output type 2 switch outputs  npn, NC ◆

Rated operational current 2 x 100 m A , s hort-ci rcu it/ov erload protected ◆

Voltage dr op ≤ 3 V ◆

Switc h-on delay ≤ 600 µs ◆

Switc h-off delay ≤ 600 µs ◆

Puls e extension ≥ 120 m s parameterisable ◆

Am bient temperature 0 ... 60 °C (273 ... 333 K) ◆

Protection degree IP67 ◆

Connection 2 m, PVC cable 0.14 m m² ◆

Mater ia l
Housing brass, nicke l-p la ted, plas tic components PB T ◆

Trans ducer epoxy  resin/hol low g lass  s pher e mixtur e; po ly urethane 
foam

◆

Mass 150 g ◆

Evaluation unit with
receiver unit

Emitter unit

wires 70 mm with
wire end ferrules

l =
 0

.5
 m

50

30

53

M
18

 x
 1

4

24

LEDs

ø 15

70

M
18

 x
 1

22

24

500

l = 2 m
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Engineering and function principle

Engineering and function principle
In automation technology rotary encoders are used as
sensors for angle, position, speed, and acceleration. By
using spindles, gear racks, measuring wheels, or cable
pulls, linear movements can also be monitored by a ro-
tary encoder.

Rotary encoders convert a mechanical rotation value
into an electrical signal that can be processed by
counters, tachometers, logic controllers, and industrial
PCs.

Rotary encoders use a glass or plastic disc with alternat-
ing transparent and opaque fields, with a l ight source on
one side and a light-sensitive sensor on the other.

As the disc rotates, the light source is alternately
blocked and revealed to the sensor. Whenever the light
source hits the sensor, the encoder transmits an electric
pulse that can be interpreted by a controller. The pulse
ends when an opaque field on the disc blocks the light
source. Rotation of the disc results in a square-wave
pulse output. Most rotary encoders use an infrared light-
emitting diode as a light source, and photodiodes or
phototransistors as receivers.

If no other functions are added to the encoder, the only
output is a square wave that indicates that the disc is  ro-
tating. The direction of rotation and absolute position
cannot be determined from a square wave output alone.

Therefore, additional components are added to many
rotary encoders to provide additional data about the ro-
tation.

1 Types of encoders

1.1 Incremental rotary encoders
Incremental rotary encoders supply a certain number of
pulses for each shaft revolution.

Measuring the cycle duration, or counting the number of
pulses during a pre-determined unit of time determines
rotational speed. If the pulses are measured after a ref-
erence point is added, the calculated value represents a
parameter for a scanned angle or the distance covered.

Two-channel encoders (those with a phase shift of 90°)
enable the controller to determine the direction of rota-
tion and can enable bi-directional positioning.

Three-channel incremental encoders provide a “zero
signal” for each revolution, giving a fixed point of refer-
ence.

For more information, please refer to the section titled
“Operating Instructions for Incremental Rotary Encod-
ers.”

1.2 Absolute rotary encoders
Absolute encoders provide a uniquely coded numerical
value for each shaft position.

Absolute rotary encoders eliminate the need for expen-
sive input components in a positioning application be-
cause they have built-in reference data. In addition,
reference runs after a power failure or when the ma-
chine is switched off are not required because the en-
coder provides the current position value immediately.

Single-turn absolute encoders divide the shaft into a de-
fined number of steps. The maximum resolution is 16
bits, which means that up to 65,536 positions can be de-
fined.

By using a multi-step gear, multi-turn absolute encoders
not only provide the angular position within a revolution,
but also the number of revolutions. Multi-turn encoders
have a 14-bit resolution to indicate the number of turns,
which means that up to 16,384 revolutions can be iden-
tified. In Overall resolution is 30 bits (16 bits per turn +
14 bits for the number of turns) or 1,073,741,824 mea-
suring steps.

Parallel absolute encoders transmit the position value to
external analyzing electronics through multiple wires,
one for each bit.

In serial absolute encoders, the output data can be
transmitted by means of standardized interfaces and
protocols. In the past, point-to-point wiring was used for
serial data; today, fieldbus systems are becoming in-
creasingly popular.

For more information, please refer to the section titled
“Operating Instructions for Absolute Rotary Encoders.”

0

1

0

1
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Engineering and function principle

2 Encoder design

2.1 Solid shaft encoders
Solid shaft encoders feature a solid drive shaft that must
use an additional coupling to link the encoder shaft to
the application’s drive shaft.  The spring-based coupling
compensates for misalignment.

Belts, pinions, measuring wheels and cable pulls can
also be mounted to the solid drive shaft.

 Depending on the type of coupling used, it is important
to observe the maximum shaft load, since excessively
high radial or axial forces can damage the encoder.

Advantages of solid shaft encoders:
• simple construction
• higher protection class possible
• can be mechanically and electronically disengaged 

from the application, depending on coupling

Disadvantages of solid shaft encoders:
• many component parts at mounting of encoder: en-

coder, mounting bracket, coupling

2.2 Hollow shaft encoders
Hollow shaft encoders use a continuous borehole or a
blind hole (recessed hollow shaft encoder) which hous-
es the drive shaft.

Integrated hub and shaft connections make linking the
encoder and the drive simple and easy.

Built-in torque rests compensate for axial misalignment
of the encoder and drive, making a compensating cou-
pling unnecessary. 

Advantages of hollow shaft encoders:
• simple mounting
• quick installation

Disadvantages of hollow shaft encoders:
• complex internal construction

2.3 Mounting

Clamping flange

Allows you to mount the encoder:
• using the clamping flange which ensures that the ro-

tational axis is centered
• using the threaded holes on the encoder face.

Servo flange (synchro flange)

Allows you to mount the encoder:
• using the synchro groove with mounting components
• using  the threaded holes on the encoder face
• using a mounting bracket.
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Engineering and function principle

Hollow shaft encoders

Hollow shaft encoders have been provided with a thru
borehole which picks up the drive shaft.

With hollow shaft encoders, the shaft and hub connec-
tion is already integrated, but it is vital to mount the en-
coder so that the correct torque is transmitted to the
drive shaft and not to the body of the encoder. 

Typically, hollow shaft encoders are mounted in such a
way that the weight of the encoder is placed on the drive
shaft, while a pin securing the body of the encoder pre-
vents it from rotating around the drive shaft as torque is
applied.  Encoder motion should not be restricted in any
other way, as it could affect the accuracy of the encoder. 

Recessed hollow shaft encoders

Recessed hollow shaft encoders are identical in all
ways to standard hollow shaft encoders except that the
hole is bored only partly through the encoder housing.
Mounting techniques for recessed encoders are also
the same.

2.4 Shaft load
The shaft of a rotary encoder is mounted using two ball
bearings.

Because of the system’s design, the permissible radial
force (Fr) is always greater than the axial force (Fa). The
expected service life of the bearings depend mainly on
three parameters: axial force, radial force, and speed.

The diagram below illustrates the expected service life
Lh 10 dependent on the radial force (Fr).

The relationship between service life and speed is il lus-
trated in the following diagram. The maximum permissi-
ble speeds is specified in the encoder data sheets.
Please note that this is the maximum permitted me-
chanical speed. The electrically permitted speed de-
pends on the interface used.
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Engineering and function principle

3 Mounting instructions 

3.1 Mounting encoders
Mounting a solid shaft encoder using an L-bracket

Mounting a solid shaft encoder using an eccentric clamp

Mounting a solid shaft encoder with a mounting bracket

3.2. Use of couplings
To prevent excessive loads on the encoder bearings,
the encoder and drive shaft must be linked with a flexi-
ble coupling.

Without a flexible coupling, slight misalignment of the
encoder and drive shaft or changes in alignment due to
temperature fluctuation can generate excessive axial or
radial forces.  In a rigidly mounted system, this can de-
stroy the encoder. However, a coupling with high tor-
sional rigidity will reduce the torsional error between the
encoder and drive shaft.

The higher the torsional rigidity of the coupling, the 
lower is the torsional error between encoder and drive.

The restoring forces of the coupling are in direct 
correlation with the compensatory movement of the 
coupling. These forces must not exceed the permissible 
axial and radial forces.

For data on maximum radial, axial, or angular  misalign-
ment, please refer to the encoder data sheets.

L-bracket 9203

RVI58 with clamping flange

Eccentric clamping 

RVI50

element 9312-3

spring disk coupling 9404

RVI58 with
servo flange

mounting bracket 9300

Eccentric clamping

from assembly kit  9311
element

axial misalignment ∆a

radial misalignment ∆r

angular misalignment ∆α

∆a

∆
r

∆
α



558

D
a

te
 o

f i
ss

u
e 

3
1.

03
.2

0
08

5

U
lt

ra
so

n
ic

 s
en

so
rs

6

R
o

ta
ry

 e
n

co
d

er
s

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Engineering and function principle

4 Installation instructions

4.1 Anti-interference measures
Because of the sensitive nature of today’s electronics, a
consistently applied anti-interference and wiring proto-
col should be designed into any encoder system. 

The following procedures should be followed whenever
mounting an encoder in a normal industrial environment
(please note that no two environments are the same - if
you have questions, please contact your local P+F rep-
resentative for a detailed analysis of your application). 

• Terminate the serial line with a 120 Ω resistor (at the 
controller and the last encoder in the loop. The resis-
tor should be installed between the Receive/Trans-
mit terminals.)

• Keep encoder wiring away from power cables and 
conduit. If crossing power cables is necessary, make 
sure the wires are perpendicular, not parallel.

• Make sure your cable’s shield has a cross section of 
at least  4 mm2 (12 AWG).

• Make sure your cable’s wire has a cross section of at 
least 0.14 mm2 (26 AWG).

• The wiring of the shield and 0 V should be star-
shaped where possible.

• Do not kink or bend cables.
• Do not exceed the minimum bending radius as 

shown on the cable data sheet. Avoid tensile and 
shearing loads on the cable.

4.2 Operating instructions
Every encoder manufactured by Pepperl+Fuchs is test-
ed before leaving the factory. To ensure continued op-
eration, please observe the following precautions:
• Do not strike or hammer on the encoder housing or 

shaft.
• Do not overload the encoder shaft, either axially or 

radially.
• The accuracy and service life of the encoder are only 

guaranteed if a suitable coupling is used.
• Power to the encoder and controller must be applied 

at the same time.
• Do not service wiring with power applied to the sys-

tem Do not exceed maximum operating voltage.

4.3. Notes on electrical shielding
The interference-resistance of a system depends on
the correct shielding. This is where installation errors
are frequently made. Often the shield is connected to
one side and then to the ground terminal with a soldered
wire. This is valid in NF technology. For EMC, however,
the rules of HF technology apply.

A basic goal of HF engineering is to direct the HF energy
to ground at a low as possible impedance. Otherwise, it
discharges into the cable. A low impedance is achieved
by a large area connection to metal surfaces.

The following precautions must be observed:
• Apply shielding on both sides to a common ground.
• The shield has to be installed behind the insulation 

and must be clamped to a large surface below the 
strain relief.

• With screw-type cable connections, the strain relief 
must be grounded.

• Use only metallic plugs (such as sub-D plugs with 
metall ic housings). 
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Engineering and function principle

5 Safety instructions
Please observe the national safety and accident
prevention regulations as well as the subsequent
safety instructions in these operating instructions
when working on encoders.

If failures cannot be remedied, the device must be shut down and secured against
accidental operation.

If failures cannot be remedied, the device must be shut down and secured against
accidental operation.

Entry into
and modifications of the device are not permitted.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping
ring (hollow shaft encoders).

Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the rotary encoder!

Do not remachine the drive shaft!

Avoid impacts!

Do not remachine the housing!

Warning

Caution
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Incremental rotary encoders emit pulses as the shaft
is rotated, and the number of pulses is used to calcu-
late angular position. The resolution (Z) of an incre-
mental encoder is the number of pulses per revolution.
The signal frequency is used to determine the angular
speed (ω) and the change in position for a given peri-
od of time is used to calculate the angular acceleration
(α). 

1 Rotational direction monitoring in in-
cremental rotary encoders

In order to determine the direction of rotation of a
movement, the scanning principle is used on both
channel A and channel B. The direction of rotation can
be determined by evaluating the two signals, which
are phase-shifted by 90 degrees.
In the first figure below (I cw), channel A precedes
channel B. This indicates clockwise rotation. II ccw
shows counterclockwise rotation. The direction of ro-
tation is determined by viewing the encoder shaft
head-on.
Depending on the type of incremental rotary encoder,
channel A or channel B is the leading channel. For
more information, refer to the encoder data sheet.

2 Zero signal
Determining the frequency of the pulses is the job of
the controller, PLC or tachometer. The zero signal is a
pulse that occurs once per revolution at a fixed point
and is transmitted using a third channel (often called
channel 0 or Z).
This signal (third channel) is called zero signal or
channel N or track N. The zero signal is usually used
as a reference signal for positioning.
The diagram below il lustrates the output of a 3-chan-
nel incremental rotary encoder.

3 Inverted channels
Inverted signals are transmitted in addition to chan-
nels A, B and Z to improve signal quality. Inverted sig-
nals are a standard feature in RS-422 interfaces and
are optional on push-pull outputs.

The advantage of normal and inverted signal trans-
missions is that filtering of unwanted signals is possi-
ble. If a noise pulse occurs, it will be induced equally
on all channels. Subtracting the normal and inverted
encoder signals from each other eliminates the noise
pulse. The figure below illustrates how this is done. 

4 Pulse multiplication
Pulse multiplication is used to increase the measuring
steps or to reduce the output frequency of an incre-
mental rotary encoder. The signals of an incremental
rotary encoder can be doubled or quadrupled by link-
ing channels A and B (see the following figures).

Example: 
An application may need 20,000 measuring steps for
each revolution at a speed of 3000 RPM. If the control
unit (PLC, counter or tachometer) provides the option
to quadruple the signal, then an inexpensive rotary en-
coder with 5000 pulses can be used. In addition, the
output frequency of the incremental rotary encoder is
reduced.
• Without quadrupling: 1 MHz (This frequency is too 

high for most control units)
• With quadrupling multiplication: 250 kHz

A

B

A

B

90˚

I cw

II ccw!

"

A

B

0

A

A

B

B

0

0

5 V

A

0 V

5 V
0 VA

A

5 V
0 V

Signal cable

inverted signal cable

after evaluation
cleaned signal

interference
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Signal doubling

Signal quadrupling

NOTE: By linking channels A and B, rotation direction
data is lost.

5 Relationship between speed and out-
put frequency

6 Interfaces
Line Driver (RS 422)
This symmetrical interface is recommended for use
whenever a longer cable length is required. The corre-
sponding core pairs must be twisted for maximum in-
terference resistance.
This interface can also be used as a replacement for
the TTL interface. In this case, the inverted outputs
are not used.

Push-pull output
The push-pull output is a combination of NPN and
PNP outputs. Compared to open collector outputs, the
push-pull output features an improved square wave.
In addition, interference resistance is improved. No
external wiring is required as in NPN or PNP outputs.
Push-pull also offers inverted channels. The main ap-
plications of push-pull are within the range of median
switching frequencies. The open collector outputs can
be replaced by push-pull by using only the non-invert-
ed outputs. 

A

B

x 2

A

B

x 4

n
f = x Z n in min-1

60 s

fmax x 60 s
nmax = fmax in Hz, nmax in min-1

Z

2.0001.000 3.000 4.000 5.0000

1.000

2.000

3.000

4.000

5.000

6.000

7.000

0

8.000

9.000

10.000

f = 150 kHz

f = 100 kHz

f = 50 kHz

f = 25 kHz

z [pulses per rotation]

nm ax  [min -1 ]

A

B

0

PLC

A

0

0

B

B

A

R

R

R

Encoder
Evaluation unit

Principle diagram

0

B

A

0

B

A

Encoder Evaluation unit
Principle diagram
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Sine/cosine rotary encoders are incremental rotary
encoders that provide analog output signals instead of
square wave signals. The output voltages of the chan-
nels A and B have a sinusoidal curve. Sinusoidal and
cosinusoidal signals have some benefits when com-
pared to the digital signals of an incremental rotary en-
coder when evaluated by the control unit.
The angular position can be calculated from the num-
ber of periods per rotation and the measured signal
periods. The rotational speed (ω) is determined from
the signal frequency. Also, the rotational acceleration
can be calculated from the change in period over time.

1 Rotational direction monitoring in
sine/cosine rotary encoders

These two sinusoidal incremental signals are phase-
shifted by 90°. As with incremental rotary encoders
with square wave output, the direction of rotation can
be determined by evaluating the two signals. 
In the first figure below (I cw), channel A precedes
channel B. This indicates clockwise rotation. II ccw
shows counterclockwise rotation. The direction of ro-
tation is determined by viewing the encoder shaft
head-on.
The actual measurement, or rather the evaluation
(counting) of the signal periods, takes place in an ad-
ditional evaluation unit on the controller. This could be
a counter, control device (PLC), or speedometer.
Depending on the type of incremental rotary encoder,
channel A or channel B is the leading channel. For
more information, refer to the encoder data sheet.

2 Zero signal
The zero signal is a pulse that occurs once per revolu-
tion at a fixed point and is transmitted using a third
channel (often called channel 0 or Z).  The zero signal
is usually used as a reference signal for positioning.
The zero position reference is provided in analog form.
It approximates a 90o curve.
The diagram below illustrates the output of a 3 channel
sine/cosine rotary encoder.

3 Pulse multiplication
Pulse multiplication is used to increase the number of
measuring steps or to reduce the output frequency of
an incremental rotary encoder. The analog signals of
a sine/cosine rotary encoder can be increased by al-
most any number on the controller by linking channels
A and B.

4 Relationship between speed and out-
put frequency

See the operating instructions for incremental rotary
encoders.

5 Characteristics of sine/cosine rotary 
encoders

Because of the relatively flat sinusoidal output curve of
a sine/cosine rotary encoder, there are some benefi-
cial features compared to incremental rotary encoders
with pulse outputs. These are:
• longer cable runs,
• good filtering possibilities compared to cablecou-

pled interference signals,
• very good suitability for frequency multiplication 

without losing rotational direction information,
• very low phase jitter,
• well suited for monitoring extremely slow move-

ments.

A

B

A

B

t

" cw - view
towards flange

! ccw - view
towards flange

1 Vpp

1 Vpp

A

B

0
2 Vp

t
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Absolute encoders do not generate pulses, but entire
data strings.
The sampling unit in an absolute encoder reads the
code disk to determine the shaft position and the data
is transmitted by parallel or serial interface. 

1 Single-turn
In single-turn absolute rotary encoders, each revolu-
tion of the encoder (360°) is divided into a maximum
of 65,536 measuring steps (16 bit). After each com-
plete revolution, the count begins again at the initial
value. A single turn absolute rotary encoder does not
count the number of revolutions.

2 Multi-turn
In addition to the coded disk in a single-turn encoder,
a multi-turn encoder adds a gear that counts up to
16,384 revolutions (14 bit). Overall resolution amounts
to 16 bit (single-turn resolution) plus 14 bit (multi-turn
resolution) for a total of 30 bits of resolution. The re-
sulting 1,073,741,824 measuring steps can be used to
divide very long linear distances into small measuring
steps.

3 Interfaces
The Pepperl+Fuchs encoder line includes the indus-
try’s largest range of interfaces for absolute encoders:

Parallel interface
With a parallel interface, data is sent directly from the
Graycoded encoder measurement. A parallel inter-
face’s primary advantage is data transfer speed.

SSI interface
The Synchronous Serial Interface (SSI) has been de-
veloped to transfer output data to a controller. The
controller sends a bundle of timer pulses and the ab-
solute encoder responds with the position value.

AS interface
AS-Interface uses a multi-slave solution to provide
real-time encoder data transfer. 

CAN
Pepperl+Fuchs offers encoders with a recessed hol-
low shaft and solid shaft design in single- and multi-
turn versions. Each model is in accordance with the
CAN standard DSP406 (Class 1 and Class 2).

DeviceNet
Encoders are available with fully integrated DeviceNet
interfaces that support all DeviceNet functions. 

PROFIBUS
PROFIBUS operation is supported in accordance with
Class 1 and Class 2, and satisfies the PROFIBUS pro-
file for encoders.  

Ethernet
These encoders are available with Ethernet TCP/IP
interface. The Ethernet interface is programmable via
any web browser.  

4 Code types
Binary code
Binary code is a dual number system, consisting of the
numbers 0 and 1. When using binary code, it is impor-
tant to note that several bits may change at the same
time from step to step. For example, counting from
seven to eight, the bits 0, 1, 2 and 3 change. In order
to ensure high transmission integrity, P+F recom-
mends using a code which changes only one bit at
each step. The evaluating control can then be used
to determine whether the data string is accurate.

 
 

Gray code
Gray code is a unit-distance code; only one bit chang-
es from step to step. To use this code for distance cal-
culation, it must be converted to a binary code. Gray
code is recommended for encoders because the data
can be transmitted by a serial interface. To check the
unit-distance, every code change has to be detected
by the test logic.

   

Gray excess code
The Gray excess code is extracted from the complete
Gray code. In the process, clipping takes place sym-
metrically, permitting the use of even sections only.
The idea is that a different number of measuring steps
other than those given by a power of 2 can be used.
Frequently it is necessary to reduce a 9-bit value (512
measuring steps) to 360 measuring steps. The unit
distance remains unaffected.
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Intrinsic safety devices

Ignition protection class "Flameproof enclosure"
(EEx d) DIN EN 50016/VDE/0170/0171 part 5

"Ignition protection class in which the components that
might ignite in an explosive atmosphere are enclosed
in a housing capable of withstanding the pressure of
an explosion inside and prevents the explosion from
spreading to the hazardous environment outside the
housing."
The housings are not constructed gas-tight, but have
a gap serving as a pressure relief aperture. Escaping
gases are cooled down sufficiently so that they cannot
ignite the explosive atmosphere outside the housing.
An ignition is prevented if the minimum ignition tem-
perature and the minimum ignition energy of the sur-
rounding explosive atmosphere are not reached. For
this reason, devices in this ignition protection class are
approved for the explosion groups I, IIA, IIB, IIC with
different minimum gap lengths and maximum gap
widths (see table 1 and 2 of EN 50018) depending on
the type of gap. 
The most important aspect of the ignition protection
type EEx d is the relief aperture that may neither be
enlarged (e.g, removal of rust) or reduced (e.g., lubri-
cation with resinous oils or greases). 
If devices with pressurized enclosures are used, the
electrical connections must comply with the ignition
protection class "Increased safety."
Series 14 and series 74 rotary encoders are designed
in accordance with ignition proctectio class "Pressur-
ized enclosure" and have ATEX approval ZELM 02
ATEX 0078.

Ignition protection class "Intrinsic safety"
(EEx i) DIN EN 50020
By using the latest technology, it is possible to incor-
porate a binary switching behavior in the  sensor (with
simultaneous switch condition change on the sensor
and amplifier), while retaining the standardized volt-
age and current values. The characteristic values of
voltage and current are kept so low that a NAMUR1

sensor can be used in an explosive area (ignition pro-
tection class "Intrinsic safety"). 
The RVI84 series is designed with this application in
mind.
NAMUR sensors are mounted to external amplifiers
which convert the current changes into a binary output
signal. P+F offers a large number of amplifiers for in-
trinsic safety applications.

NAMUR sensors, two-wire
NAMUR sensors in accordance with IEC 60947-5-6
are two-wire sensors.

1) NAMUR: Normenarbeitsgemeinschaft für Mess- und Regelung-
stechnik der chemischen Industrie (Standards Working Group for 
Control and Instrumentation in the Chemical Industry).
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Incremental rotary encoders

1) upon request up to 400,000 pulses
2) upon request
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RVI25 67 ● ● 5.000 ● ● ● ● 568

RVI50 50 ● ● 2.500 ● ● ● ● 569

RVI58

RSI58

RHI58

RHS58

58
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●

●

●

●

●

10.000 1)

10.000 1)

10.000 1)
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573

RVI78 78 ● ● 5.000 ● ● ● 574

RHI90 90 ● ● 2.500 ● ● ● ● 575

TVI40

TSI40

THI40

40

●

●

●

●

●

● 1.024 ● ●2) ● ● 576

TVI50 50 ● ● 1.024 ● ● ● 577

TVI58

THI58
58

●

●
● 1.500 ● ● ● 578
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Absolute rotary encoders

1) with the protocols TCP/IP, Powerlink and Profinet
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Synchronous 
Serial Interface

AVS58

ASS58

AHS58

AVM58
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●

●

●
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Parallel FVS58
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FVM58

FSM58
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●

●

●
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●
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AS-Interface BVS58

BSS58

BVM58
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●

●
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CANopen CVS58

CSS58

CVM58

CSM58
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●

●
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DeviceNet DVS58

DSS58

DVM58

DSM58
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PROFIBUS PVS58

PSS58

PVM58

PSM58
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

16

16

30

30

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

589

Ethernet 1)
EVS58

ESS58

EVM58

ESM58

58

●

●
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●
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SYNCHRON SERIELLES INTERFACE
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Intrinsically safe devices

Incremental rotary encoders 

Absolute rotary encoders
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14-14361

14-14366

14-1436x

EEx d 116
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RVI58X

RSI58X
EEx nA 58
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●
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●
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●

●

●

●

●

●
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RVI84 EEx ia 78 ● ● 25 ● ● 593
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Synchronous 
Serial Interfac AVS14

AVM14
EEx d 116

●

●
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●

●
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●

●

●
595

PROFIBUS
PVS14

PVM14
EEx d 116

●

●

●

●
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●
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●
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●

●

●
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CANopen

CVM14 EEx d 116 ● ● ● 25 ● ● ● ● 595

DeviceNet

DVM14 EEx d 116 ● ● ● 25 ● ● ● ● 597

Profibus
PVS58X

PVM58X

PSS58X

PSM58X

EEx nA 58
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Incremental rotary encoder RVI25...

• Industrial standard housing Ø2.5"
• Up to 5000 ppr
• Servo flange or square flange
• 10 V ... 30 V with RS 422 interface

RVI25*-*******X
• 10 V ... 30 V with short-circuit proof 

push-pull output
RVI25*-*******1

• 5 V with RS 422 interface
RVI25*-*******6

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

! ccw - with view onto the shaft

R
V

I2
5*

-*
**

**
**

1

R
V

I2
5*

-*
**

**
**

6

R
V

I2
5*

-*
**

**
**

X

Puls e count (ppr) m ax. 5000 ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

5 V DC ± 5 % ◆

No-load supply current m ax. 50 mA ◆

m ax. 60 mA ◆

m ax. 70 mA ◆

Output type pus h-pull , incr em ental ◆

RS 422, incrementa l ◆ ◆

Operating c urrent m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub)

◆

m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub), rever se polarity protected

◆

m ax. per channel  40 m A , short-cir cui t proof (not wi th Ub), 
reverse polari ty  protected

◆

Output frequenc y m ax. 100 kHz ◆ ◆ ◆

Connection:

Connector type 9415, 7-p in
type 9419, 10-pin

◆ ◆ ◆

Cable Ø7.8 mm , 6 x 2  x  0 .14 mm 2, 2  m or 5  m ◆ ◆ ◆

Protection degree DIN E N 60529, IP 54 (without s haft seal)/IP65 (with  shaft 
seal)

◆ ◆ ◆

OPeration tem perature

Glass  d is k -20 ... 80 °C (253 ... 353 K ) ◆ ◆ ◆

Plas tic d isk -20 ... 60 °C (253 ... 333 K ) ◆ ◆ ◆

Mater ia l

Housing diecast zinc, not laquer ed or coated ◆ ◆ ◆

Flange aluminium  3.1645 ◆ ◆ ◆

Shaft sta in less stee l 1.4305 ◆ ◆ ◆

Mass approx. 397 g ◆ ◆ ◆

Rotational speed m ax. 12000 min -1 ◆ ◆ ◆

Moment o f inertia ≤ 25  gc m2 ◆ ◆ ◆

Starting torque ≤ 1.5  Nc m (with s haft seal)
≤ 1 Ncm  ( wi thout shaft seal )

◆ ◆ ◆

Shaft load
Ax ia l 40 N at max. 6000 min-1

10 N at max. 12000 min-1
◆ ◆ ◆

Radia l 60 N at max. 6000 min-1

20 N at max. 12000 min-1
◆ ◆ ◆

06 Shaft ø3/8" 11 Shaft ø1/4"

Shafts
Dimensions in mm (inch)

22.2
(0.875)

20.3
(0.800)

0.
8 

(0
.0

3)

22.2
(0.875)

20.3
(0.800)

0.
8 

(0
.0

3)

ø
9.

52
5 

   
   

(0
.3

75
)

-0
.0

08
-0

.0
18

ø
6.

35
   

   
 (

0.
25

0)
-0

.0
08

-0
.0

18

Dimensions in mm (inch)

exit position R (radial)

exit position A (axial)

exit position R (radial)

exit position A (axial)

exit position R (radial)

exit position A (axial)

Connections K2 (2 m cable)
Cable gland PG7/PG9
K5 (5 m cable)
Cable gland PG7/PG9

AR
Connector 9415

AS
Connector 9419

20 (0.79)

17
(0.67)

27.4 (1.08)

18.5
(0.73)

40.9 (1.61)

18
(0.71)

Flange

D Square flange E Servo flange

F Clamping flange G Clamping flange H Clamping flange

Dimensions in mm (inch)

ø47.6 (1.875)

ø
5.

6 
(0

.2
2)

67.3 (2.65)

52.5 (2.065)

3 x 120˚

ø47.6 (1.875)

ø
63

.5
 (

2.
5)

ø
57

.8
 (

2.
27

5)

7.6 (0.3)

45.5 (1.79)

78 (3.07)

2.54 (0.1)

ø
67

.3
 (

2.
65

)

ø
57

.8
 (

2.
27

5)

7.5 (0.3)

41.5 (1.63)

78 (3.07)

6.5 (0.255)

ø
66

.7
 (

2.
62

5)

ø
57

.8
 (

2.
27

5)

3.2 (0.125)

49 (1.93)

78 (3.07)

3.2 (0.125)

3 x 10-32 UNF-2B
6 (0.2) min. deep

3 x 120˚

ø50.8 (2.0)

3 x 6-32 UNC-2B
7 (0.25) min. deep

ø50.8 (2.0)

4 x 4-40 UNC-2B
7 (0.25) min. deep

3 x 120˚

3 x 10-32 UNF-2B
6 (0.2) min. deep

ø
31

.7
5 

   
   

(1
.2

5)
0 -0

.0
13

ø
31

.7
5 

   
   

(1
.2

5)
0 -0

.0
13

ø
63

.5
   

   
(2

.5
0)

0 -0
.0

5
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Incremental rotary encoder RVI50N-...

• Sturdy and compact design
• Up to 2500 ppr
• 4.75 V ...  30 V with short-circuit proof 

push-pull  output
RVI50N-09B**A*T

• 5 V with RS 422 interface
RVI50N-09B**A*6

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

 cw - with view onto the shaft

R
V

I5
0N

-0
9B

**
A

*6

R
V

I5
0

N
-0

9
B

**
A

*T

Pulse count (ppr) max. 2500 ◆ ◆

Operating vo ltage 4.75 ... 30 V  DC ◆

5 V DC ± 5 % ◆

No-load supply cur rent max. 150 m A ◆

max. 80 mA ◆

Output type push-pul l, incrementa l ◆

RS  422, incrementa l ◆

Operating current max. per channel 20 m A , c ondi tionally shor t-c irc ui t proof ◆

max. per channel 40 m A , s hort-ci rcu it pr oof ◆

Output frequency max. 160 kHz ◆ ◆

Connection:

Connector type 9416, 12-p in ◆ ◆

Cable Ø6 m m, 5 x 0 .38 m m2, 0.5 m ◆ ◆

Protection degree DIN EN 60529, IP50 ◆ ◆

Operation tem perature
Glass d isk -20 ... 70 °C (253 ... 343 K) ◆ ◆

Plastic  d is k -20 ... 60 °C (253 ... 333 K) ◆ ◆

Material
Hous ing alum in ium, powder coated ◆ ◆

Flange alum in ium 3.1645 ◆ ◆

Shaft stainles s stee l 1 .4305 ◆ ◆

Mass approx . 220 g ◆ ◆

Rotational  speed max. 10000 m in -1 ◆ ◆

Moment of inertia ≤ 5   gcm 2 ◆ ◆

Starting torque ≤ 1 .5 Ncm ◆ ◆

Shaft load

Axial 30 N ◆ ◆

Radial 50 N ◆ ◆

Connector 9416, axial

3 x M3 x 0.5

6 deep

Cable, axial

Clamping flange

(20) 50 22

5

ø
8g

5
ø

30
h7

ø
46

ø
50

10

0.
5

15

12

3 x 120˚

A

A0.2

3 3

A0.05

R
85

ø
6

40 ± 0.1
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Incremental rotary encoder RVI58N-...

• Industrial standard housing Ø58 mm
• Up to 5000 ppr
• Servo or  clamping flange
• 10 V ... 30 V with RS 422 interface

RVI58N-*******X
• 10 V ... 30 V with short-circuit proof 

push-pull output
RVI58N-*******1

• 5 V with RS 422 interface
RVI58N-*******6

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

 cw - with view onto the shaft

R
V

I5
8N

-*
**

**
**

1

R
V

I5
8N

-*
**

**
**

6

R
V

I5
8

N
-*

**
**

**
X

Puls e count (ppr) m ax. 5000 ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

5 V DC ± 5 % ◆

No-load supply current m ax. 50 mA ◆

m ax. 60 mA ◆

m ax. 70 mA ◆

Output type pus h-pull , incr em ental ◆

RS 422, incrementa l ◆ ◆

Operating c urrent m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub)

◆

m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub), rever se polarity protected

◆

m ax. per channel  40 m A , short-cir cui t proof (not wi th Ub), 
reverse polari ty  protected

◆

Output frequenc y m ax. 200 kHz ◆ ◆ ◆

Connection

Connector type 9416, 12-pin, type 9416L, 12-p in ◆ ◆ ◆

Cable Ø7.8 mm , 6 x 2  x  0 .14 mm 2, 1  m ◆ ◆ ◆

Protection degree DIN E N 60529, IP 65 ◆ ◆ ◆

Operation temperatur e
Glass  d is k -5 ... 80 °C (268 ... 353 K) , movable cable

-20 ... 80 °C (253 ... 353 K ), fixed cable
◆ ◆ ◆

Plas tic d isk -5 ... 60 °C (268 ... 333 K) , movable cable
-20 ... 60 °C  (253 ... 333 K) , fix ed cable

◆ ◆ ◆

Mater ia l
Housing aluminium , powder  c oated ◆ ◆ ◆

Flange aluminium  3.1645 ◆ ◆ ◆

Shaft sta in less stee l 1.4305 ◆ ◆ ◆

Mass approx. 350 g ◆ ◆ ◆

Rotational speed m ax. 12000 min -1 ◆ ◆ ◆

Moment o f inertia ≤ 25  gc m2 ◆ ◆ ◆

Starting torque ≤ 1.5  Nc m ◆ ◆ ◆

Shaft load

Ax ia l 40 N at max. 6000 min-1

10 N at max. 12000 min-1

◆ ◆ ◆

Radia l 60 N at max. 6000 min-1

20 N at max. 12000 min-1

◆ ◆ ◆

Connector 9416*,
radial

Connector 9416*,
axial

3 x M4

5 deep

Servo flange

ø
6

-0
.0

1
-0

.0
2

ø
58

ø
50

h7

A0.2

A0.05

ø42

60˚

22

10 4 33 46

17.5

54

A

(52)

(66)

3 x 120˚

Connector 9416*,
radial

Connector 9416*,
axial

3 x M3

5 deep

Clamping flange

ø
58 ø
36

f8

A0.05

ø48

60˚

22

10 46

17.5

54

A

(76)

20

ø
10

-0
.0

1
-0

.0
2

A0.2

3 x 120˚
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Incremental rotary encoder RSI58N-...

• Industrial  standard housing Ø58 mm
• Up to 5000 ppr
• Recessed hollow shaft
• 10 V . .. 30 V with RS 422 interface

RSI58N-*******X

• 10 V . .. 30 V with short-circuit proof 
push-pull  output
RSI58N-*******1

• 5 V with RS 422 interface
RSI58N-*******6

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

 cw - with view onto the shaft

R
S

I5
8N

-*
**

**
**

1

R
S

I5
8N

-*
**

**
**

6

R
S

I5
8

N
-*

**
**

**
X

Pulse count (ppr) max. 5000 ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

5 V DC ± 5 % ◆

No-load supply cur rent max. 50 mA ◆

max. 60 mA ◆

max. 70 mA ◆

Output type push-pul l, incrementa l ◆

RS  422, incrementa l ◆ ◆

Operating current max. per channel 20 m A , c ondi tionally shor t-c irc ui t proof 
(not wi th Ub)

◆

max. per channel 20 m A , c ondi tionally shor t-c irc ui t proof 
(not wi th Ub), r everse polari ty  protec ted

◆

max. per channel 40 mA  , short-ci rcu it pr oof (not with Ub), 
rev er se polar ity pr otected

◆

Output frequency max. 200 kHz ◆ ◆ ◆

Connection

Connector type 9416, 12-p in ◆ ◆ ◆

Cable Ø7.8 mm, 6 x  2  x 0 .14 m m2, 1 m ◆ ◆ ◆

Protection degree DIN EN 60529, IP54 ◆ ◆ ◆

Operation tem perature
Glass d isk -5 ... 80 °C (268 ... 353 K ) , m ovable c able

-20 ... 80 °C (253 ... 353 K), fixed c able
◆ ◆ ◆

Plastic  d is k -5 ... 60 °C (268 ... 333 K ) , m ovable c able
-20 ... 60 °C  (253 ... 333 K), fixed cable

◆ ◆ ◆

Material
Hous ing alum in ium, powder coated ◆ ◆ ◆

Flange alum in ium 3.1645 ◆ ◆ ◆

Shaft stainles s stee l 1 .4305 ◆ ◆ ◆

Mass approx . 280 g ◆ ◆ ◆

Rotational  speed max. 12000 m in -1 ◆ ◆ ◆

Moment of inertia ≤ 35  gcm 2 ◆ ◆ ◆

Starting torque ≤ 1  Nc m ◆ ◆ ◆

Shaft load

Angle offset 1  ° ◆ ◆ ◆

Axial  o ffset max. 1 mm ◆ ◆ ◆

Torque rest

3 x M3 
5 deep

Connector 9416, 
axial

Connector 9416, 
radial

Recessed hollow shaft

Set screw
DIN 913
M3 SW1.5

A

4.5 7

ø4
R32.5

56

3 
x 

12
0˚ +
0.

01

ø
58

ø
4830

ø
19

.8

ø
12

.0
1H

7

22

50

6.5 43.5

8

12
.0

1

61

21

54

17.5

Recessed hollow shaft

3 x M3 
5 deep

Torque rest

Cable gland
PG7/PG9, axial

Cable gland
PG7/PG9, radial

Set screw
DIN 913
M3 SW1.5

A

ø7.8
R100

+
0.

01

7

56

ø
584830

ø
19

.8

ø
12

.0
1 

H
7

ø4
R32.5

3 
x 

12
0˚

30˚

4.5

21.5

42.4

6.5 35.9

21

12
.0

1

61

49
.4

23.4

8
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Incremental rotary encoder RHI58N-...

• Industrial standard housing Ø58 mm
• Up to 5000 ppr
• Hollow shaft
• 10 V ... 30 V with RS 422 interface

RHI58N-*******X
• 5 V with RS 422 interface

RHI58N-*******6
• 10 V ... 30 V with short-circuit proof 

push-pull output
RHI58N-*******1

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

 cw - with view onto the shaft

R
H

I5
8

N
-*

**
**

**
1

R
H

I5
8

N
-*

**
**

**
6

R
H

I5
8

N
-*

**
**

**
X

Puls e count (ppr) m ax. 5000 ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

5 V DC ± 5 % ◆

No-load supply current m ax. 50 mA ◆

m ax. 60 mA ◆

m ax. 70 mA ◆

Output type pus h-pull , incr em ental ◆

RS 422, incrementa l ◆ ◆

Operating c urrent m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub)

◆

m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub), rever se polarity protected

◆

m ax. per channel  40 m A , short-cir cui t proof (not wi th Ub), 
reverse polari ty  protected

◆

Output frequenc y m ax. 200 kHz ◆ ◆ ◆

Connection

Cable Ø7.8 mm , 6 x 2  x  0 .14 mm 2, 1  m ◆ ◆ ◆

Protection degree DIN E N 60529, IP 54 ◆ ◆ ◆

Operating temperatur e -5 ... 80 °C (268 ... 353 K) , movable cable
-20 ... 80 °C (253 ... 353 K ), fixed cable

◆ ◆ ◆

Mater ia l
Housing aluminium , powder  c oated ◆ ◆ ◆

Flange aluminium  3.1645 ◆ ◆ ◆

Shaft sta in less stee l 1.4305 ◆ ◆ ◆

Mass approx. 290 g ◆ ◆ ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆ ◆

Moment o f inertia ≤ 40  gc m2 ◆ ◆ ◆

Starting torque ≤ 1.5  Nc m ◆ ◆ ◆

Shaft load

Angle offset 1  ° ◆ ◆ ◆

Ax ia l offset m ax. 1  m m ◆ ◆ ◆

Torque rest

3 x M3 
6 deep

Connection
PG7/PG9, radial

Hollow shaft

Set screw
DIN 913
M3 AF1.5

A

4.5 7

ø4
R32.5

56

30˚

5848

30
F

8

ø
19

.8

ø
15

.0
1H

7

ø7.8
R100

23.48

61

49
.4

38

31

3 
x 

12
0˚

15
.0

1H
7
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Incremental rotary encoder RHS58N-...Z

• Incremental encoder with sin/cos inter-
face

• 1024 or 2048 signal periods
• Industrial  standard housing Ø58 mm
• Hollow shaft up to 15 mm
• Temperature compensated, interpolate-

able voltage signals

Signal outputs

1 Vss

2 V

A - A

B - B

0 - 0

measured in difference mode

 cw - flange view
R

H
S

5
8N

-*
**

**
**

Z

Pulse count (ppr) max. 2048 ◆

Operating vo ltage 5 V DC ± 5 % , Reverse po larity protection ◆

No-load supply cur rent max. 70 mA ◆

Output type sinus / c osinus ◆

Operating current max. per channel 20 mA  , short-ci rcu it pr oof, reverse po la-
rity protected

◆

Output frequency max. 200 kHz (3 dB  l im it) ◆

Connection
Cable Ø6.5 mm, 4 x  2  x 0 .14 m m2, 1 m ◆

Protection degree DIN EN 60529, IP54 ◆

Operating tem perature -5 ... 80 °C (268 ... 353 K ) , m ovable c able
-20 ... 80 °C (253 ... 353 K), fixed c able

◆

Material

Hous ing alum in ium, powder coated ◆

Flange alum in ium 3.1645 ◆

Shaft stainles s stee l 1 .4305 ◆

Mass approx . 290 g ◆

Rotational  speed max. 6000 min -1 ◆

Moment of inertia ≤ 40  gcm 2 ◆

Starting torque ≤ 2 .5 Ncm ◆

Shaft load
Angle offset 1  ° ◆

Axial  o ffset max. 1 mm ◆

Torque rest

3 x M3 
6 deep

Connection
PG7/PG9, radial

Hollow shaft

Set screw
DIN 913
M3 AF1.5

A

4.5 7

ø4
R32.5

56

30˚

5848

30
F

8

ø
 1

9.
8

ø
 1

5.
01

H
7

ø 6.5
R100

23.48

61

49
.4

44.1

31

3 
x 

12
0˚

15
.0

1H
7
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Incremental rotary encoder RVI78

• Sturdy design
• Up to 5000 ppr
• 10 V ... 30 V with short-circuit proof 

push-pull output

Signal outputs

A

B

0

90˚ ± 10 % 50 % ± 10 %

25 % ± 10 %

 cw - with view onto the shaft

R
V

I7
8

Puls e count (ppr) m ax. 5000 ◆

Operating v ol tage 10 ... 30 V  DC ◆

No-load supply current m ax. 80 mA ◆

Output type pus h-pull , incr em ental ◆

Operating c urrent m ax. per channel  40 m A , short-cir cui t proof, rev ers e po la-
ri ty protec ted

◆

Output frequenc y m ax. 100 kHz ◆

Connection
Connector type 42306, 6-pin ◆

Cable Ø6 mm, 5 x  0.38 mm 2, 2  m ◆

Protection degree DIN E N 60529, IP 65 ◆

Operation temperatur e

Glass  d is k -20 ... 70 °C (253 ... 343 K ) ◆

Plas tic d isk -20 ... 60 °C (253 ... 333 K ) ◆

Mater ia l

Housing aluminium , powder  c oated ◆

Flange aluminium  3.1645 ◆

Shaft sta in less stee l 1.4305 ◆

Mass approx. 630 g ◆

Rotational speed m ax. 6000 m in -1 ◆

Moment o f inertia 100  gcm 2 ◆

Starting torque ≤ 1.5  Nc m ◆

Shaft load
Ax ia l 50 N ◆

Radia l 100 N ◆

4 x M4 x 0.7 

12 deep

Connector 423**, 
axial

ø
78

ø
72

ø
56

g6

ø
42

ø
10

1 15

20

(33) 60 9.5

ø66

A

A0.2

23 5 5
A0.05

3 3

4 x M4 x 0.7 

12 deep

Cable gland
PG7/PG9, axial

ø
78

ø
72

ø
56

g6

ø
42

ø
10

1 15

20

(33) 60 22

ø66

A

A0.2

23 5 5
A0.05

3 3

R
10

0

ø
6
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Incremental rotary encoder RHI90N-...

• Compact design housing Ø90 mm
• Variable hollow shaft 

from Ø16 mm ... Ø45 mm
• Up to 2500 ppr
• Carefully shaft clamping
• Loadable metal disk
• 5 V with RS 422 interface

RHI90N-*******6

• 10 V . .. 30 V with short-circuit proof 
push-pull  output
RHI90N-*******1

Signal outputs

A

A

B

B

0

0

90˚ ± 10 %

25 % ± 10 %

50 % ± 10 %

 cw - with view onto the shaft clamping ring

R
H

I9
0

N
-*

**
**

**
1

R
H

I9
0

N
-*

**
**

**
6

Pulse count (ppr) max. 2500 ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆

5 V DC ± 5 % ◆

No-load supply cur rent max. 70 mA ◆ ◆

Output type push-pul l, incrementa l ◆

RS  422, incrementa l ◆

Operating current max. per channel 20 m A , s hort-ci rcu it pr oof ◆

max. per channel 40 mA  , short-ci rcu it pr oof, reverse po la-
rity protected

◆

Output frequency max. 120 kHz ◆ ◆

Connection
Connector type 9416, 12-p in , type 9416L, 12- pin ◆ ◆

Cable Ø7.8 mm, 4 x  2  x 0 .14 m m2, 1 m ◆ ◆

Protection degree DIN EN 60529, IP65 ◆ ◆

Operating tem perature -20 ... 70 °C (253 ... 343 K) ◆ ◆

Material

Hous ing alum in ium, blank ◆ ◆

Flange alum in ium 3.1645 ◆ ◆

Shaft stainles s stee l 1 .4305 ◆ ◆

Mass approx . 900 g ◆ ◆

Rotational  speed max. 3500 min -1 ◆ ◆

Starting torque ≤ 6  Nc m ◆ ◆

Shaft load
Angle offset 1  ° ◆ ◆

Axial  o ffset max. 1 mm ◆ ◆

Connector 9416(L), radial

6 x M3
6 deep M4 screw

DIN 912

Hollow shaft

18.7˚ 18
.7

˚

ø4.5

20.7

5.5

48.5 11.3

39.5

25.5

ø87.1

51.7

69

70˚3x120˚

30

15

67

ø16H7 ... ø45H7

ø75

7

ø
59

 ..
. ø

70

Cable gland 
PG7/PG9, radial

6 x M3
6 deep

M4 screw
DIN 912Hollow shaft

18.7˚ 1
8.

7˚

ø4.5

20.7

5.5

48.5 11.3

39.5

25.5

ø87.1

51.7

ø7.8

65

70˚3x120˚

30

15

67

ø16H7 ... ø45H7

ø75

7

ø
59

 ..
. ø

70

R100
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Incremental rotary encoder TVI40N / TSI40N / THI40N

• Compact design
• Up to 1024 ppr
• 4.75 V . .. 30 V with short-circuit proof 

push-pull output
• RS 422 functionality at 5 V operation
• Loadable metal disk
• Tangential cable outlet

TVI40N
TSI40N

Signal outputs

A

A

B

B

0

0

90˚ ± 45˚ 50 % ± 25 %

100 % ± 50 %

 cw - with view onto the shaft

T
V

I4
0N

T
S

I4
0N

T
H

I4
0N

Puls e count (ppr) m ax. 1024 ◆ ◆ ◆

Operating v ol tage 4.75 ... 30 V DC 
5 V DC for RS 422

◆ ◆ ◆

No-load supply current m ax. 55 mA ◆ ◆ ◆

Output type pus h-pull , incr em ental  ( RS  422, incrementa l) ◆ ◆ ◆

Operating c urrent m ax. per channel 30 mA  , shor t-c irc ui t proof (max. per 
channel  20 mA, condi tionally short-ci rcu it pr oof)

◆ ◆ ◆

Output frequenc y m ax. 100 kHz (max. 100 k Hz) ◆ ◆ ◆

Connection

Cable Ø5 mm, 8 x  0.08 mm 2, 2 m ◆

Ø6 mm, 8 x  0.128 mm2, 0.5 m ◆ ◆

Protection degree DIN E N 60529, IP 54 ◆ ◆ ◆

Operating temperatur e -10 ... 70 °C (263 ... 343 K ) ◆ ◆ ◆

Mater ia l
Housing aluminium ◆

P olycarbonate ◆ ◆

Flange aluminium ◆

aluminium  3.1645 ◆ ◆

Shaft S ta in less  s tee l ◆

sta in less stee l 1.4305 ◆ ◆

Mass approx. 160 g ◆

approx. 180 g ◆ ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆ ◆

Moment o f inertia ≤ 4.3   gcm 2 ◆ ◆

≤ 5  gcm2 ◆

Starting torque ≤ 0.2  Nc m ◆ ◆

≤ 1 Ncm ◆

Shaft load

Ax ia l m ax. 20 N ◆

Radia l m ax. 30 N ◆

Angle offset 1  ° ◆

Ax ia l offset m ax. 1  m m ◆

ø
 S

ha
ft

Fix the torque rest stress free. 
Max. offset of the assembled 
shaft: 
± 0.15 mm radial, 
± 0.25 mm axial

Threaded rod 
DIN 913-M3 
SW 1.5      
Tighten to 0.3 Nm

23
.5

ø
 3

1 
±

 0
.1

ø 3.4

ø 3 + 0.1

5.3 20.7

30.4

32
.5

ø 39.7

21

ø
 4

6

M3 4 
x 

90
˚

11˚
25˚

26

26

ø 5

3 x M3 

5 deep

ø 30 ±0.1

0.
5

0.05

0.2

ø 
6

28,5

(57)

20 37

15

10

ø
 4

0

ø
 2

0h
7

ø
 8

A

A

A

3 
x 

12
0˚

Set screw
DIN 913
M3 SW1.5

5.1

5.
2

3.2

ø 4.01H7

3.2

15

A

5

ø
 1

5

ø
 4

0

27

ø 46

14˚

30˚

ø 6

38

ø
 S

ha
ft

Fix the torque rest stress free. 
Max. offset of the assembled 
shaft: 
± 0.15 mm radial, 
± 0.25 mm axial

Threaded rod 
DIN 913-M3 
SW 1.5      
Tighten to 0.3 Nm

23
.5

ø
 3

1 
±

 0
.1

ø 3.4

ø 3 + 0.1

5.3 20.7

32
.5

ø 39.7

21

ø
 4

6

M3 4 
x 

90
˚

11˚
25˚

26

26

26

ø 5

TVI40N

TSI40N

THI40N
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Incremental rotary encoder TVI50N-09BK0..T

• Sturdy and compact design
• Up to 1024 ppr
• 4.75 V ...  30 V with short-circuit proof 

push-pull  output
• RS 422 functionality at 5 V operation
• Loadable metal disk

Signal outputs

A

A

B

B

0

0

90˚ ± 45˚ 50 % ± 25 %

100 % ± 50 %

 cw - with view onto the shaft
T

V
I5

0
N

-0
9

B
K

0
**

T

Pulse count (ppr) max. 1024 ◆

Operating vo ltage 4.75 ... 30 V  DC 
5 V DC for RS  422

◆

No-load supply cur rent max. 55 mA ◆

Output type push-pul l, incrementa l (RS 422, inc rem ental ) ◆

Operating current max. per channel 30 m A , s hort-ci rcu it pr oof (m ax . per 
channel 20 m A, conditional ly short- circ ui t proof)

◆

Output frequency max. 100 kHz (m ax . 100 kHz) ◆

Connection

Cable Ø6 m m, 8 x 0 .128 mm 2, 0 .5 m ◆

Protection degree DIN EN 60529, IP40, IP54 ◆

Operation tem perature -10 ... 70 °C (263 ... 343 K) ◆

Material

Hous ing alum in ium, blank ◆

Flange alum in ium 3.1645 ◆

Shaft stainles s stee l 1 .4305 ◆

Mass approx . 220 g ◆

Rotational  speed max. 6000 min -1 ◆

Moment of inertia ≤ 5   gcm 2 ◆

Starting torque ≤ 0 .5 Ncm ◆

Shaft load
Axial 20 N ◆

Radial 40 N ◆

3 x M3 

6 deep

Cable, axial

Clamping flange

Cable, radial

-0
.0

1
-0

.0
18

0.
5

A0.05

A0.2

+0.1
-0.1

12

8

ø
50

ø
30

h7

ø
8

15

10

(59)

5 39

ø40

R
85

ø
6 3 x 120˚A
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Incremental rotary encoder TVI58N / THI58N

• Sturdy and compact design
• Up to 1500 ppr
• 4.75 V . .. 30 V with short-circuit proof 

push-pull output
• RS 422 functionality at 5 V operation
• Loadable metal disk
• Hollow shaft

THI58N

Signal outputs

A

A

B

B

0

0

90˚ ± 45˚ 50 % ± 25 %

100 % ± 50 %

 cw - with view onto the shaft

T
V

I5
8

N

T
H

I5
8

N

Puls e count (ppr) m ax. 1500 ◆ ◆

Operating v ol tage 4.75 ... 30 V DC 
5 V DC for RS 422

◆ ◆

No-load supply current m ax. 55 mA ◆ ◆

Output type pus h-pull , incr em ental  ( RS  422, incrementa l) ◆ ◆

Operating c urrent m ax. per channel 30 mA  , shor t-c irc ui t proof (max. per 
channel  20 mA, condi tionally short-ci rcu it pr oof)

◆ ◆

Output frequenc y m ax. 100 kHz (max. 100 k Hz) ◆ ◆

Connection

Cable Ø6 mm, 8 x  0.14 mm 2, 0 .5 m, UL- Style  2571 ◆ ◆

Protection degree DIN E N 60529, IP 54 ◆ ◆

Operation temperatur e -10 ... 70 °C (263 ... 343 K ) ◆ ◆

Mater ia l
Housing aluminium , b lank ◆ ◆

Flange aluminium  3.1645 ◆ ◆

Shaft sta in less stee l 1.4305 ◆ ◆

Mass approx. 220 g ◆

approx. 290 g ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆

Moment o f inertia ≤ 20  gc m2 ◆

≤ 40  gc m2 ◆

Starting torque ≤ 0.5  Nc m ◆

≤ 2.5  Nc m ◆

Shaft load
Ax ia l 20 N ◆

Radia l 40 N ◆

Angle offset 1  ° ◆

Ax ia l offset m ax. 1  m m ◆

Torque rest

3 x M3 
5 deep

radial cable outlet

Hollow shaft

Set screw
DIN 913
M3 AF1.5

ø
 S

ha
ft

A

4.5 7

ø4

56

30˚

584830ø
25

3 
x 

12
0˚61

8

7 31

22

3 x M4 

5 deep

3 x M3

5 deep

Clamping flange

Cable, axial

Cable, radial Cable, radial

ø
58 ø
36

f7

A0.05

ø48

60
˚

10 37

A

(67)

20

ø
10

f7
-0

.0
13

-0
.0

28

A0.2

3 x 120˚

15˚

9 R
85

ø
6

3 x M4

8 deep

Servo flange

Cable, axial

Cable, radialCable, radial

ø
6f

7
-0

.0
10

-0
.0

22

ø
58

ø
50

f7

A0.2

A0.05

ø42

60
˚

10 4 33 37

A

(43)

(57)

3 x 120˚

9 R
85

ø
6

TVI58N

TVI58N

TVI58N
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Absolute encoders with SSI interface AVS58-0, AVS58-H, AVM58-0, AVM58-H

• Industrial  standard housing Ø58 mm
• Data transmission up to 2 MBaud
• Optically isolated RS 422 interface
• Servo or clamping flange
• 30 Bit multiturn

AVM58-0
AVM58-H

• 16 Bit singleturn
AVS58-0
AVS58-H

• Hardware encoder
AVS58-H
AVM58-H

• Zero-set function
AVS58-0
AVM58-0

Enc oder length depends on the particu lar type. Please r efer to  www.pepperl-fuchs.com

A
V

S
58

-0

A
V

S
5

8-
H

A
V

M
5

8-
0

A
V

M
58

-H

Resolution

Singleturn up to 16 Bi t ◆ ◆ ◆ ◆

Multiturn 14 Bi t ◆ ◆

Over al l resolu tion up to 16 Bi t ◆ ◆

up to 30 Bi t ◆ ◆

In terface ty pe SSI ◆ ◆ ◆ ◆

Tr ansfer r ate 0.1 ... 2 M Bit/s ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

No-load supply cur rent max. 180 m A ◆ ◆ ◆ ◆

Linear ity ± 2 LS B at 16 Bi t, ± 1 LSB at 13 B it, ± 0 ,5 LSB at 12 B it ◆ ◆ ◆ ◆

Output code Gray code, b inary code ◆ ◆ ◆ ◆

Input type selection of c ounting di rec tion (V/R) ◆ ◆ ◆ ◆

Input type zero- set (PRES ET 1) ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) ◆ ◆ ◆ ◆

Connection

Connector type 9416, 12-p in , type 9416L, 12- pin ◆ ◆ ◆ ◆

Cable Ø7 m m, 6 x 2  x  0.14 mm 2, 1  m ◆ ◆ ◆ ◆

Protection degree DIN EN 60529, IP65 ◆ ◆ ◆ ◆

Material
Combination 1 housing: a luminium , powder c oated

flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Combination 2 (Inox ) housing: sta in less steel
flange: sta in less steel
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Mass approx . 460 g (c om bination 1) 
approx . 800 g (c om bination 2)

◆ ◆ ◆ ◆

Rotational  speed max. 12000 m in -1 ◆ ◆ ◆ ◆

3 x M4 

6 deep

Servo flange

Connector 9416*, axial

Connector 9416*, radial

* with axial exit position L 42, with radial exit position L 53
** Aluminium: d = 59, stainless steel: d = 61

L*

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

3 x 120˚

24

~28

d*
*

20
30

25

3 x M3 

6 deep

3 x M4 

6 deep

Clamping flange

Cable gland
PG9, axial

Cable gland
PG9, radial

* with axial exit position L 42, with radial exit position L 53
** Aluminium: d = 59, stainless steel: d = 61

L*

ø
53

~28

ø
58

~18

~
33

d*
*

30

25

ø
48

5

30

15˚

ø
36

f7

ø
10

h8

1

18

3

3

20 10

3 x 120˚

ø7
R100

3 x M3 

6 deep

3 x M4 

6 deepClamping flange

Connector 9416*, axial

Connector 9416*, radial

* with axial exit position L 42, with radial exit position L 53
** Aluminium: d = 59, stainless steel: d = 61

24

~2830 L*

ø
53

ø
58 d*
*

ø
48

15˚

ø
36

f7

ø
10

h8

1
18

3

3

20 10

3 x 120˚

20
30

25

3 x M4 

6 deep
Cable gland
PG9, axial

Cable gland
PG9, radial

Servo flange
** Aluminium: d = 59, stainless steel: d = 61

53

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

d*
*

30

25

5

~
33

~28

ø7
R100

3 x 120˚

~18
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Absolute encoders with SSI interface AVS58-K, AVM58-K

• Industrial standard housing Ø58 mm
• Data transmission up to 2 MBaud
• Optically isolated RS 422 interface
• Servo or  clamping flange
• Zero-set function electrically and by 

preset key
• 30 Bit multiturn

AVM58-K
• 16 Bit singleturn

AVS58-K

Encoder length depends on the particular  type. P lease refer to www.pepperl -fuc hs.com

A
V

S
5

8-
K

A
V

M
58

-K

Res olution

Singletur n up to  16 B it ◆ ◆

Multi turn 14 B it ◆

Overa ll  r eso lution up to  16 B it ◆

up to  30 B it ◆

Interfac e type S SI ◆ ◆

Trans fer ra te 0.1 ... 2  MBi t/s ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

Power consum ption ≤ 1 W ◆ ◆

Linearity ± 2 LSB at 16 Bit, ± 1  LS B at 13 Bi t, ± 0,5 LSB  at 12 Bi t ◆ ◆

Output c ode Gray code, binary code ◆ ◆

Operating e lements preset key ◆ ◆

LED green supply vo ltage/preset k ey pressed ◆ ◆

LED r ed interna l d iagnostic test fa iled ◆ ◆

Input type selection of counting d irection ( V/R) ◆ ◆

Input type zero-set ( PRESE T 1) ◆ ◆

Operating temperatur e -40 ... 85 °C (233 ... 358 K ) ◆ ◆

Connection
Connector type 9416, 12-pin, type 9416L, 12-p in ◆ ◆

Cable Ø7 mm, 6 x  2 x 0 .14 m m2, 1 m ◆ ◆

Protection degree DIN E N 60529, IP 65 ◆ ◆

Mater ia l

Com bination 1 housing: alum in ium, powder coated
flange: a lum in ium
shaft: sta in less steel

◆ ◆

Com bination 2 (Inox) housing: stainles s stee l
flange: s tainless  stee l
shaft: sta in less steel

◆ ◆

Mass approx. 460 g (combination 1) 
approx. 800 g (combination 2)

◆ ◆

Rotational speed m ax. 12000 min -1 ◆ ◆

3 x M4 

6 deep

Cable gland
PG9, radial

Servo flange

Preset key

Indication LEDs

** Aluminium: d = 59, stainless steel: d = 61

54

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

d*
*

30

25

5

~
33

ø7
R100

3 x 120˚

~18

3 x M3 

6 deep

3 x M4 

6 deep

Clamping flange

Connector 9416(L)

Preset key

Indication LEDs

** Aluminium: d = 59, stainless steel: d = 61

24

30 53

ø
53

ø
58 d*
*

ø
48

15˚

ø
36

f7

ø
10

h8

1

18

3

3

20 10

3 x 120˚

20
30

25

3 x M3 

6 deep

3 x M4 

6 deep

Clamping flange
Cable gland
PG9, radial

Preset key

Indication LEDs

** Aluminium: d = 59, stainless steel: d = 61

54

ø
53

ø
58

~18

~
33

d*
*

30

25

ø
48

5

30

15˚

ø
36

f7

ø
10

h8

1

18

3

3

20 10

3 x 120˚

ø7
R100

3 x M4 

6 deep

Servo flange

Connector 9416(L)

Preset key

Indication LEDs

** Aluminium: d = 59, stainless steel: d = 61

54

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

3 x 120˚

24
d*

*

20
30

25
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Absolute encoders with SSI interface AHS58-0, AHS58-H, AHM58-0, AHM58-H

• Industrial  standard housing Ø58 mm
• Data transmission up to 2 MBaud
• Optically isolated RS 422 interface
• Hollow shaft
• 30 Bit multiturn

AHM58-0
AHM58-H

• 16 Bit singleturn
AHS58-0
AHS58-H

• Hardware encoder
AHS58-H
AHM58-H

• Zero-set function
AHS58-0
AHM58-0

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

A
H

S
5

8
-0

A
H

S
58

-H

A
H

M
58

-0

A
H

M
5

8
-H

Resolution
Singleturn up to 16 Bi t ◆ ◆ ◆ ◆

Multiturn 14 Bi t ◆ ◆

Over al l resolu tion up to 16 Bi t ◆ ◆

up to 30 Bi t ◆ ◆

In terface ty pe SSI ◆ ◆ ◆ ◆

Tr ansfer r ate 0.1 ... 2 M Bit/s ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

No-load supply cur rent max. 180 m A ◆ ◆ ◆ ◆

Linear ity ± 2 LS B at 16 Bi t, ± 1 LSB at 13 B it, ± 0 ,5 LSB at 12 B it ◆ ◆ ◆ ◆

Output code Gray code, b inary code ◆ ◆ ◆ ◆

Input type selection of c ounting di rec tion (V/R) ◆ ◆ ◆ ◆

Input type zero- set (PRES ET 1) ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) ◆ ◆ ◆ ◆

Connection
Connector type 9416, 12-p in , type 9416L, 12- pin ◆ ◆ ◆ ◆

Cable Ø7 m m, 6 x 2  x  0.14 mm 2, 1  m ◆ ◆ ◆ ◆

Protection degree DIN EN 60529, IP64 ◆ ◆ ◆ ◆

Material Housing: a luminium  Flange: a lumin ium S haft: sta in less 
stee l

◆ ◆ ◆ ◆

Mass approx . 300 g (c om bination 1) ◆ ◆ ◆ ◆

Rotational  speed max. 3000 min -1 ◆ ◆ ◆ ◆

3.213.5

ø
 5

9

12
h7

27

L4

10 3

~
 2

3

ø 63

 L

Singleturn 29

Muliturn 42

3.213.5

ø
 5

9

12
h7

27

L4

10 3

ø 63

 L

Singleturn 29

Muliturn 42
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Absolute encoders with SSI interface ASS58-0, ASS58-H, ASM58-0, ASM58-H

• Industrial standard housing Ø58 mm
• Data transmission up to 2 MBaud
• Optically isolated RS 422 interface
• Recessed hollow shaft
• 30 Bit multiturn

ASM58-0
ASM58-H

• 16 Bit singleturn
ASS58-0
ASS58-H

• Hardware encoder
ASS58-H
ASM58-H

• Zero-set function
ASS58-0
ASM58-0

E nc oder  length depends  on the particu lar type. Please refer  to  www.pepperl-fuchs.com

A
S

S
58

-0

A
S

S
5

8-
H

A
S

M
5

8-
0

A
S

M
58

-H

Res olution

Singletur n up to  16 B it ◆ ◆ ◆ ◆

Multi turn 14 B it ◆ ◆

Overa ll  r eso lution up to  16 B it ◆ ◆

up to  30 B it ◆ ◆

Interfac e type S SI ◆ ◆ ◆ ◆

Trans fer ra te 0.1 ... 2  MBi t/s ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆

No-load supply current m ax. 180 mA ◆ ◆ ◆ ◆

Linearity ± 2 LSB at 16 Bit, ± 1  LS B at 13 Bi t, ± 0,5 LSB  at 12 Bi t ◆ ◆ ◆ ◆

Output c ode Gray code, binary code ◆ ◆ ◆ ◆

Input type selection of counting d irection ( V/R) ◆ ◆ ◆ ◆

Input type zero-set ( PRESE T 1) ◆ ◆

Operating temperatur e -40 ... 85 °C (233 ... 358 K ) ◆ ◆ ◆ ◆

Connection

Connector type 9416, 12-pin, type 9416L, 12-p in ◆ ◆ ◆ ◆

Cable Ø7 mm, 6 x  2 x 0 .14 m m2, 1 m ◆ ◆ ◆ ◆

Protection degree DIN E N 60529, IP 65 ◆ ◆ ◆ ◆

Mater ia l
Com bination 1 housing: alum in ium, powder coated

flange: a lum in ium
shaft: sta in less steel

◆ ◆ ◆ ◆

Com bination 2 (Inox) housing: stainles s stee l
flange: s tainless  stee l
shaft: sta in less steel

◆ ◆ ◆ ◆

Mass approx. 460 g (combination 1) 
approx. 800 g (combination 2)

◆ ◆ ◆ ◆

Rotational speed m ax. 12000 min -1 ◆ ◆ ◆ ◆

Recessed hollow shaft

max. insertion depth = 30
min.  insertion depth = 15La

y-
on

 e
dg

e 
to

rq
ue

 r
es

t

Connector 9416*, axial

Connector 9416*, radial

*  shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** with axial exit position L 81, with radial exit position L 73
*** Aluminium: d = 59, stainless steel: d = 61

3.3

1.3

3.2

72

ø63

20 20
˚

d*
**

L**

ø
15

F
7*

~28

24

~18

30

25

Recessed hollow shaft

max. insertion
depth = 30
min.  insertion
depth = 15

La
y-

on
 e

dg
e 

to
rq

ue
 r

es
t

*  shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** with axial exit position L 81, with radial exit position L 73

Cable gland
PG9, axial

Cable gland
PG9, radial

*** Aluminium: d = 59, stainless steel: d = 61

3.3

1.3

3.2

72

ø63

20 20
˚

d*
**

L**

ø
15

F
7*

~28

~18

5

~3
3

ø7
R100

30
25

SYNCHRON SERIELLES INTERFACE
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Absolute encoders with SSI interface ASS58-K, ASM58-K

• Industrial  standard housing Ø58 mm
• Data transmission up to 2 MBaud
• Optically isolated RS 422 interface
• Recessed hollow shaft
• Zero-set function electrically and by 

preset key
• 16 Bit singleturn

ASS58-K

• 30 Bit multiturn
ASM58-K

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

A
S

S
5

8-
K

A
S

M
58

-K

Resolution

Singleturn up to 16 Bi t ◆ ◆

Multiturn 14 Bi t ◆

Over al l resolu tion up to 16 Bi t ◆

up to 30 Bi t ◆

In terface ty pe SSI ◆ ◆

Tr ansfer r ate 0.1 ... 2 M Bit/s ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

Power consumption ≤ 1  W ◆ ◆

Linear ity ± 2 LS B at 16 Bi t, ± 1 LSB at 13 B it, ± 0 ,5 LSB at 12 B it ◆ ◆

Output code Gray code, b inary code ◆ ◆

Operating elem ents preset key ◆ ◆

LED green supply v ol tage/pres et key press ed ◆ ◆

LED red interna l diagnos tic test fai led ◆ ◆

Input type selection of c ounting di rec tion (V/R) ◆ ◆

Input type zero- set (PRES ET 1) ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) ◆ ◆

Connection
Connector type 9416, 12-p in , type 9416L, 12- pin ◆ ◆

Cable Ø7 m m, 6 x 2  x  0.14 mm 2, 1  m ◆ ◆

Protection degree DIN EN 60529, IP65 ◆ ◆

Material

Combination 1 housing: a luminium , powder c oated
flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆

Combination 2 (Inox ) housing: sta in less steel
flange: sta in less steel
shaft: s ta in less  s tee l

◆ ◆

Mass approx . 460 g (c om bination 1) 
approx . 800 g (c om bination 2)

◆ ◆

Rotational  speed max. 12000 m in -1 ◆ ◆

Recessed hollow shaft

max. insertion
depth = 30
min.  insertion
depth = 15

La
y-

on
 e

dg
e 

to
rq

ue
 r

es
t

*  shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Cable gland
PG9, radial

Preset key

Indication LEDs

3.3

1.3

3.2

72

ø63

20 20
˚

d*
*

ø
58

72

ø
15

F
7*

~18

5

~3
3

ø7
R100

30
25

Recessed hollow shaft

max. insertion depth = 30
min.  insertion depth = 15La

y-
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ue

 r
es
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Connector 9416(L)

Preset key

*  shaft can be reduced to ø10F7 or ø12F7 by using an adapter

Indication LEDs

** Aluminium: d = 59, stainless steel: d = 61

3.3

1.3

3.2

72

ø63

20 20
˚

d*
*

73

ø
15

F
7*

24

~18

30

25

SYNCHRON SERIELLES INTERFACE
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Absolute encoders with parallel interface FVS58, FVM58

• Industrial standard housing Ø58 mm
• Output code: Gray and binary
• Short-circuit proof push-pull output
• Inputs for selection of counting direc-

tion, LATCH and PRESET
• Code change frequency up to 400 kHz
• Servo or  clamping flange
• 13 Bit singleturn
• FVS58
• 25 Bit multiturn
• FVM58

E nc oder  length depends  on the particu lar type. Please refer  to  www.pepperl-fuchs.com
F

V
S 5

8

FV
M

58
Res olution

Singletur n 13 B it ◆

Multi turn 25 B it ◆

Interfac e type pus h-pull , par al le l , s hort-ci rcu it pr oof ◆ ◆

Code c hange frequenc y 400 kHz ◆ ◆

Operating c urrent 20 m A ◆

40 m A ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

No-load supply current m ax. 140 mA ◆ ◆

Power consum ption ≤ 2 W , wi thout output drivers ◆

≤ 2.5  W , without output driver s ◆

Linearity ± 0.5  LSB ◆ ◆

Output c ode Gray code, binary code ◆

Gray code, binary code and Gray  exc ess  code ◆

Input type selection of counting d irection ( V/R) ◆ ◆

Input type temporary storage (LA TCH) ◆ ◆

Input type zero-set ( PRESE T) ◆ ◆

Operating temperatur e -40 ... 85 °C (233 ... 358 K ) 
cable models:
-30 ... 70 °C (rig id wiring) / - 5 ... 70 °C (flex ib le  wi ring)

◆ ◆

Connection
Connector type 9424, 19-pin ◆

type 9426, 26-pin ◆

Cable Ø9 mm, 12 x 2  x 0.14 mm 2, 2  m ◆

Ø9 mm, 15 x 2  x 0.14 mm 2, 2  m ◆

Protection degree DIN E N 60529, IP 65 ◆ ◆

Mater ia l

Com bination 1 housing: alum in ium, powder coated
flange: a lum in ium, shaft: s ta in less  s tee l

◆ ◆

Com bination 2 (Inox) housing: stainles s stee l
flange: s tainless  stee l, shaft: s tainless  stee l

◆ ◆

Mass approx. 200 g (combination 1) 
approx. 400 g (combination 2)

◆

approx. 400 g (combination 1) 
approx. 800 g (combination 2)

◆

Rotational speed m ax. 12000 min -1 ◆ ◆

3 x M3 

6 deep

3 x M4 

6 deepClamping flange

Connector, axial

Connector, radial

* with axial exit position L = 42/53 (aluminum/stainless steel),
  with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61

24

~2830 L*

ø
53

ø
58 d*
*

ø
48

15˚

ø
36

f7

ø
10

h8

1

18

3

3

20 10

3 x 120˚
20

30

25

3 x M3 

6 deep

3 x M4 

6 deep

Clamping flange

Cable gland
PG9, axial

Cable gland
PG9, radial

* with axial exit position L = 42/53 (aluminum/stainless steel),
  with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61

L*

ø
53

~28

ø
58

~18

~
33

d*
*

30

25

ø
48

5

30
15˚

ø
36

f7

ø
10

h8

1

18

3

3

20 10

3 x 120˚

ø7
R100

3 x M4 

6 deep

Servo flange

Connector, axial

Connector, radial

* with axial exit position L = 42/53 (aluminum/stainless steel),
  with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61

L*

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

3 x 120˚

24

~28

d*
*

20
30

25

3 x M4 

6 deep
Cable gland
PG9, axial

Cable gland
PG9, radial

Servo flange
* with axial exit position L = 42/53 (aluminum/stainless steel),
  with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61

L*

ø
58

ø
50

f7

ø
6h

7

10

4

3

3

ø42

d*
*

30

25

5

~
33

~28

ø7
R100

3 x 120˚

~18
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Absolute encoders with parallel interface FSS58, FSM58

• Industrial  standard housing Ø58 mm
• Output code: Gray and binary
• Short-circuit proof push-pull output
• Inputs for selection of counting direc-

tion, LATCH and PRESET
• Code change frequency up to 400 kHz
• Recessed hollow shaft
• 13 Bit singleturn

FSS58

• 25 Bit multiturn
FSM58

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

F
S

S
5

8

F
S

M
58

Resolution

Singleturn 13 Bi t ◆

Multiturn 25 Bi t ◆

In terface ty pe push-pul l, para llel  , shor t- circ ui t proof ◆ ◆

Code change frequency 400 k Hz ◆ ◆

Operating current 20 mA ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply cur rent max. 140 m A ◆ ◆

Power consumption ≤ 2  W , without output drivers ◆

≤ 2 .5 W , wi thout output drivers ◆

Linear ity ± 0.5  LSB ◆ ◆

Output code Gray code, b inary code ◆

Gray code, b inary code and Gray excess code ◆

Input type selection of c ounting di rec tion (V/R) ◆ ◆

Input type tem porary stor age (LATCH) ◆ ◆

Input type zero- set (PRES ET) ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) 
cable models:
-30 ... 70 °C (r ig id  wi ring)
-5 ... 70 °C (flexib le  wi ring)

◆ ◆

Connection
Connector type 9424, 19-p in ◆

type 9426, 26-p in ◆

Cable Ø9 m m, 12 x 2 x 0 .14 mm2, 2 m ◆

Ø9 m m, 15 x 2 x 0 .14 mm2, 2 m ◆

Protection degree DIN EN 60529, IP65 ◆ ◆

Material

Combination 1 housing: a luminium , powder c oated
flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆

Combination 2 (Inox ) housing: sta in less steel
flange: sta in less steel
shaft: s ta in less  s tee l

◆ ◆

Mass approx . 200 g (c om bination 1) 
approx . 400 g (c om bination 2)

◆

approx . 400 g (c om bination 1) 
approx . 800 g (c om bination 2)

◆

Rotational  speed max. 12000 m in -1 ◆ ◆

Recessed hollow shaft

max. insertion depth = 30
min.  insertion depth = 15La

y-
on

 e
dg

e 
to
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ue

 r
es

t

Connector 9424, axial

Connector 9424, radial

* D = shaft diameter, according to type code
** Aluminium: d = 59, stainless steel: d = 61

3.3

1.3

3.2

72

ø63

20 20
˚

d*
*

ø
58

72

ø
D

*

~28

24

~18

30

25

Recessed hollow shaft

max. insertion
depth = 30
min.  insertion
depth = 15

La
y-

on
 e

dg
e 

to
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ue
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t

* D = shaft diameter according to type code 
** Aluminium: d = 59, stainless steel: d = 61

Cable gland
PG9, axial

Cable gland
PG9, radial

3.3

1.3

3.2

72

ø63

20 20
˚

d*
*

ø
58

72

ø
D

*

~28

~18

5

~3
3

ø7
R100

30
25
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Absolute encoders wit AS-interface BVS58, BSS58, BVM58, BSM58

• Industrial standard housing Ø58 mm
• Output code: Gray and binary
• Transfer of position data with 4 AS-In-

terface slaves
• Parameterisation and addressing via 

AS-Interface
• 13 Bit singleturn

BVS58
BSS58

• 16 Bit multiturn
BVM58
BSM58

• Recessed hollow shaft
BSS58
BSM58

• Servo or  clamping flange
BVS58
BVM58

B
V

S
5

8

B
S

S
5

8

B
V

M
58

B
S

M
58

Res olution

Singletur n m ax. 13 Bi t ◆ ◆

13 B it ◆ ◆

Multi turn m ax. 12 Bi t ◆ ◆

Overa ll  r eso lu tion 16 B it ◆ ◆

Interfac e type A S-Interfac e ◆ ◆ ◆ ◆

Trans fer ra te m ax. 0 .167 M Bit/s ◆ ◆ ◆ ◆

Operating v ol tage 29.5 ... 31.6 V  DC ◆ ◆ ◆ ◆

No-load supply current m ax. star ting c urr ent 155 m A , operational c urr ent max. 85 
m A

◆ ◆ ◆ ◆

Linearity ± 1  LSB ◆ ◆ ◆ ◆

Output c ode par am eterisable, Gr ay code, binary c ode ◆ ◆ ◆ ◆

Operating temperatur e -20 ... 70 °C (253 ... 343 K ) ◆ ◆ ◆ ◆

Connector type V 1, M12, 4-pin ◆ ◆ ◆ ◆

Protection degree DIN E N 60529, IP 65 ◆ ◆ ◆ ◆

Mater ia l

Com bination 1 housing: alum in ium, powder coated
flange: a lum in ium
shaft: sta in less steel

◆ ◆ ◆ ◆

Com bination 2 (Inox) housing: stainles s stee l
flange: s tainless  stee l
shaft: sta in less steel

◆ ◆ ◆ ◆

Mass approx. 330 g (combination 1) 
approx. 750 g (combination 2)

◆ ◆

approx. 360 g (combination 1) 
approx. 800 g (combination 2)

◆ ◆

Rotational speed m ax. 10000 min -1 ◆ ◆

m ax. 6000 m in -1 ◆ ◆

3 x M4

5 deep

Camping flange

3 x M3

5 deep
19.5+1

25
.2

10 3 5

ø
 1

0h
7

ø
 1

4

ø
 3

6f
8

ø
 5

8

57,3

16

35
,5

9

24

4H7, 
10 deep

Recessed hollow shaft

8.8

3.5

68.1

35
.5

25
.2

ø
 1

2H
7

ø
 3

0

36

59

4H7

R18

30
°

ø 4H
7

8

24

6 x M4

6 deep

Servo flange

61.3

35
.5

25
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50h710+1

4 3 3
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ø
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ø
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24
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Absolute encoders with CANopen interface CVS58, CSS58, CVM58, CSM58

• Industrial  standard housing Ø58 mm
• Galvanically isolated CAN interface
• DSP 406, CLASS 1 and 2
• Cam function
• 2 l imit switches
• 16 Bit singleturn

CVS58
CSS58

• 30 Bit multiturn
CVM58
CSM58

• Recessed hollow shaft
CSS58
CSM58

• Servo or clamping flange
CVS58
CVM58

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

C
V

S
58

C
S

S
58

C
V

M
5

8

C
S

M
5

8

Resolution
Singleturn up to 16 Bi t ◆ ◆ ◆ ◆

Multiturn 14 Bi t ◆ ◆

Over al l resolu tion up to 16 Bi t ◆ ◆

up to 30 Bi t ◆ ◆

In terface ty pe CA Nopen ◆ ◆ ◆ ◆

Tr ansfer r ate max. 1 MB it/s ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

No-load supply cur rent max. 230 m A at 10 V DC 
max. 100 m A at 24 V DC

◆ ◆

max. 350 m A ◆ ◆

Linear ity ± 2 LS B at 16 Bi t, ± 1 LSB at 13 B it, ± 0 ,5 LSB at 12 B it ◆ ◆ ◆ ◆

Output code binary code ◆ ◆ ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) ◆ ◆ ◆ ◆

Term inal  com partment in  rem ov able hous ing cover ◆ ◆ ◆ ◆

Protection degree DIN EN 60529,
shaft side: IP64 (wi thout shaft seal )/IP 66 (wi th shaft seal )
housing side: IP65

◆ ◆ ◆ ◆

Material

Combination 1 housing: a luminium , powder c oated
flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Combination 2 (Inox ) housing: sta in less steel
flange: sta in less steel
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Mass approx . 550 g (c om bination 1) 
approx . 1000 g (combination 2)

◆

approx . 550 g (c om bination 1) 
approx . 1100 g (combination 2)

◆

approx . 600 g (c om bination 1) 
approx . 1200 g (combination 2)

◆

approx . 700 g (c om bination 1) 
approx . 1200 g (combination 2)

◆

Rotational  speed max. 12000 m in -1 ◆ ◆ ◆ ◆

Cable gland PG9, radial

Clamping flange

3 x M4 

6 deep

3 x M3

6 deep

** Aluminium: d = 59, stainless steel: d = 61

23

30

~
32

d*
*
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30 82

ø
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ø
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ø
36

f7
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ø
10

h8

3 3

ø
60 ø
48

18

63
.5

15

ø5.5 ... ø9 20 20

3 x 120˚

15˚

3 x M4 

6 deep

Servo flange

Cable gland PG9, radial

** Aluminium: d = 59, stainless steel: d = 61

10

3 x 120˚
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ø
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ø
50

f7
ø

6f
6

3 3

ø
60

ø
42

63
.5

15

ø5.5 ... ø9 20 20

Cable gland PG9, radial

max. insertion
depth = 30
min.  insertion
depth = 15La
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* shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Recessed hollow shaft

3.3

1.3

3.2
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15

ø5.5 ... ø9
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20 20
˚

d*
*

23

100

30

20 20

~
32

ø
60

ø
15

F
7*



588
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

6.2

R
o

ta
ry

 e
n

co
d

er
s,

 a
b

so
lu

te
Absolute encoders with DeviceNet interface DVS58, DSS58, DVM58, DSM58

• Industrial standard housing Ø58 mm
• Galvanically isolated DeviceNet inter-

face
• 16 Bit singleturn

DVS58
DSS58

• 30 Bit multiturn
DVM58
DSM58

• Recessed hollow shaft
DSS58
DSM58

• Servo or  clamping flange
DVS58
DVM58

E nc oder  length depends  on the particu lar type. Please refer  to  www.pepperl-fuchs.com
D

V
S

5
8

D
S

S
5

8

D
V

M
58

D
S

M
58

Res olution

Singletur n up to  16 B it ◆ ◆ ◆ ◆

Multi turn 14 B it ◆ ◆

Overa ll  r eso lution up to  16 B it ◆ ◆

up to  30 B it ◆ ◆

Interfac e type DeviceNet ◆ ◆ ◆ ◆

Trans fer ra te m ax. 0 .5 MB it/s ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆

No-load supply current m ax. 230 mA at 10 V  DC 
m ax. 100 mA at 24 V  DC

◆ ◆

m ax. 350 mA ◆ ◆

Linearity ± 2 LSB at 16 Bit, ± 1  LS B at 13 Bi t, ± 0,5  LSB  at 12 Bi t ◆ ◆ ◆ ◆

Output c ode binar y code ◆ ◆ ◆ ◆

Operating temperatur e -40 ... 85 °C (233 ... 358 K ) ◆ ◆ ◆ ◆

Terminal compar tm ent in removable housing cover ◆ ◆ ◆ ◆

Protection degree DIN E N 60529,
shaft side: IP 64 (without shaft seal)/IP66 (with  shaft s eal)
housing side: IP65

◆ ◆ ◆ ◆

Mater ia l
Com bination 1 housing: alum in ium, powder coated

flange: a lum in ium
shaft: sta in less steel

◆ ◆ ◆ ◆

Com bination 2 (Inox) housing: stainles s stee l
flange: s tainless  stee l
shaft: sta in less steel

◆ ◆ ◆ ◆

Mass approx. 550 g (combination 1) 
approx. 1000 g (c om bination 2)

◆

approx. 550 g (combination 1) 
approx. 1100 g (c om bination 2)

◆

approx. 600 g (combination 1) 
approx. 1200 g (c om bination 2)

◆

approx. 700 g (combination 1) 
approx. 1200 g (c om bination 2)

◆

Rotational speed m ax. 12000 min -1 ◆ ◆ ◆ ◆

Cable gland PG9, radial

Clamping flange

3 x M4 

6 deep

3 x M3

6 deep

** Aluminium: d = 59, stainless steel: d = 61
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18
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15

ø5.5 ... ø9 20 20

3 x 120˚

15˚

3 x M4 

6 deep

Servo flange

Cable gland PG9, radial

** Aluminium: d = 59, stainless steel: d = 61

10

3 x 120˚

23

30

~
32

d*
*

4

82

ø
58

ø
50

f7
ø

6f
6

3 3

ø
60

ø
42

63
.5

15

ø5.5 ... ø9 20 20

Cable gland PG9, radial

max. insertion
depth = 30
min.  insertion
depth = 15La

y-
on

 e
dg

e 
to
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ue
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t

* shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Recessed hollow shaft

3.3

1.3

3.2

63
.5

15

ø5.5 ... ø9

72

ø63

20 20
˚

d*
*

23

100

30

20 20

~
32

ø
60

ø
15

F
7*
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Absolute encoders with Profibus interface PVS58, PSS58, PVM58, PSM58

• Industrial  standard housing Ø58 mm
• PROFIBUS interface
• Speed transfer
• Extended scaling functions
• Programmable limit switches
• Commissioning mode
• 16 Bit singleturn

PVS58
PSS58

• 30 Bit multiturn
PVM58
PSM58

• Recessed hollow shaft
PSS58
PSM58

• Servo or clamping flange
PVS58
PVM58

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

P
V

S
5

8

P
S

S
5

8

P
V

M
58

P
S

M
58

Resolution
Singleturn up to 16 Bi t ◆ ◆ ◆ ◆

Multiturn 14 Bi t ◆ ◆

Over al l resolu tion up to 16 Bi t ◆ ◆

up to 30 Bi t ◆ ◆

In terface ty pe PROFIBUS ◆ ◆ ◆ ◆

Tr ansfer r ate 0.0096 ... 12 MBi t/s ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

Current cons um ption max. 230 m A at 10 V DC, max. 100 mA at 24 V  DC ◆ ◆ ◆ ◆

Power consumption max. 2.5  W ◆ ◆ ◆

Linear ity ± 2 LS B at 16 Bi t, ± 1 LSB at 13 B it, ± 0 ,5 LSB at 12 B it ◆ ◆ ◆ ◆

Output code binary code ◆ ◆ ◆ ◆

Operating tem perature -40 ... 85 °C (233 ... 358 K) ◆ ◆ ◆ ◆

Term inal  com partment in  rem ov able hous ing cover ◆ ◆ ◆ ◆

Protection degree DIN EN 60529,
shaft side: IP64 (wi thout shaft seal )/IP 66 (wi th shaft seal )
housing side: IP65

◆ ◆ ◆ ◆

Material
Combination 1 housing: a luminium , powder c oated

flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Combination 2 (Inox ) housing: sta in less steel
flange: sta in less steel
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆

Mass approx . 550 g (c om bination 1) 
approx . 1100 g (combination 2)

◆ ◆

approx . 600 g (c om bination 1) 
approx . 1200 g (combination 2)

◆

approx . 700 g (c om bination 1) 
approx . 1200 g (combination 2)

◆

Rotational  speed max. 12000 m in -1 ◆ ◆ ◆ ◆

Cable gland PG9, radial

Clamping flange

3 x M4 

6 deep

3 x M3

6 deep

** Aluminium: d = 59, stainless steel: d = 61

23

30

~
32

d*
*

10

30 82

ø
58

ø
53

ø
36

f7

1

ø
10

h8

3 3

ø
60 ø
48

18

63
.5

15

ø5.5 ... ø9 20 20

3 x 120˚

15˚

3 x M4 

6 deep

Servo flange

Cable gland PG9, radial

** Aluminium: d = 59, stainless steel: d = 61

10

3 x 120˚

23

30

~
32

d*
*

4

82

ø
58

ø
50

f7
ø

6f
6

3 3

ø
60

ø
42

63
.5

15

ø5.5 ... ø9 20 20

Cable gland PG9, radial

max. insertion
depth = 30
min.  insertion
depth = 15La

y-
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to
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ue

 r
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t

* shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Recessed hollow shaft

3.3

1.3

3.2

63
.5

15

ø5.5 ... ø9

72

ø63

20 20
˚

d*
*

23

100

30

20 20

~
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ø
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ø
15

F
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Absolute encoders with Ethernet interface EVS58-... / EVM58-...

• Industrial standard housing Ø58 mm
• Integrated webserver
• Servo or  clamping flange
• 30 Bit multiturn

EVM58-TZ
EVM58-PZ
EVM58-PN

• 16 Bit singleturn
EVS58-TZ
EVS58-PZ
EVS58-PN

• Ethernet interface with TCP/IP
EVS58-TZ
EVM58-TZ

• Ethernet interface with Powerlink
EVS58-PZ
EVM58-PZ

• Ethernet interface with ProfiNet
EVS58-PN
EVM58-PN

E nc oder  length depends  on the particu lar type. Please refer  to  www.pepperl-fuchs.com

E
V

S
5

8
-T

Z

E
V

S
5

8-
P

Z

E
V

S
58

-P
N

E
V

M
58

-T
Z

E
V

M
58

-P
Z

E
V

M
5

8
-P

N

Res olution
Singleturn up to  16 B it ◆ ◆ ◆ ◆ ◆ ◆

Multiturn 14 B it ◆ ◆ ◆

Overa ll  r eso lution up to  16 B it ◆ ◆ ◆

up to  30 B it ◆ ◆ ◆

Interfac e type P ower link ◆ ◆

P ROFINET ◆ ◆

TCP/IP ◆ ◆

Physica l E thernet ◆ ◆ ◆ ◆ ◆ ◆

Trans fer ra te 10 M Bit/s / 100 M Bit/s ◆ ◆ ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

Power consum ption m ax. 4  W ◆ ◆ ◆ ◆ ◆ ◆

Linearity ± 0.5 LS B (12 Bi t)  , ◆ ◆ ◆ ◆ ◆ ◆

Output c ode binar y code ◆ ◆ ◆ ◆ ◆ ◆

Operating temperatur e 0 ... 60 °C (273 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Connector E thernet: 2  sockets  M12 x 1, 4-p in , D-coded
S upply: 1 p lug M 12 x 1, 5- pin, A-c oded

◆ ◆ ◆ ◆ ◆ ◆

Protection degree DIN E N 60529,
shaft side: IP 64 (without shaft seal)/IP66 (with  shaft s eal)
housing side: IP65

◆ ◆ ◆ ◆ ◆ ◆

Mater ia l housing: alum in ium, powder coated
flange: a lum in ium
shaft: sta in less steel

◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 550 g ◆ ◆ ◆

approx. 700 g ◆ ◆ ◆

Rotational speed m ax. 12000 min -1 ◆ ◆ ◆ ◆ ◆ ◆

Connectors M12 x 1

Clamping flange

3 x M4 

6 deep

3 x M3

6 deep

10

30

ø
58

ø
53

ø
36

f7

1

ø
10

h8

3 3

ø
60 ø
48

18

68

23

35

~
23

11

77
3 x 120˚

15˚

20 20

d 
=

 5
9

3 x M4 

6 deep

Servo flange

Connectors M12 x 1

10

3 x 120˚

23

35

~
23

4

77

ø
58

ø
50

f7
ø

6f
6

3 3

ø
60

ø
42

68

11

20 20
d 

=
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9

P

N E T

R O F I
INDUSTRIAL ETHERNET
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Absolute encoders with Ethernet interface ESS58-... / ESM58-...

• Industrial  standard housing Ø58 mm
• Integrated webserver
• Recessed hollow shaft
• 16 Bit singleturn

ESS58-TZ
ESS58-PZ
ESS58-PN

• 30 Bit multiturn
ESM58-TZ
ESM58-PZ
ESM58-PN

• Ethernet interface with TCP/IP
ESS58-TZ
ESM58-TZ

• Ethernet interface with Powerlink
ESS58-PZ
ESM58-PZ

• Ethernet interface with ProfiNet
ESS58-PN
ESM58-PN

Encoder length depends on the partic ular  type. P lease refer to www.pepperl -fuchs.com

E
S

S
5

8
-T

Z

E
S

S
5

8-
P

Z

E
S

S
58

-P
N

E
S

M
58

-T
Z

E
S

M
58

-P
Z

E
S

M
5

8
-P

N

Resolution

Singleturn up to 16 Bi t ◆ ◆ ◆ ◆ ◆ ◆

Multiturn 14 Bi t ◆ ◆ ◆

Over al l resolu tion up to 16 Bi t ◆ ◆ ◆

up to 30 Bi t ◆ ◆ ◆

In terface ty pe Powerl ink ◆ ◆

PROFINE T ◆ ◆

TCP /IP ◆ ◆

Phy sic al  Ethernet ◆ ◆ ◆ ◆ ◆ ◆

Tr ansfer r ate 10 MBi t/s / 100 MB it/s ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Power consumption max. 4 W ◆ ◆ ◆ ◆ ◆ ◆

Linear ity ± 0.5 LSB (12 B it) , ◆ ◆ ◆ ◆ ◆ ◆

Output code binary code ◆ ◆ ◆ ◆ ◆ ◆

Operating tem perature 0 ... 60 °C ( 273 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Connector Ethernet: 2 s ock ets M12 x  1, 4-p in, D- coded
Supply : 1  plug M12 x 1, 5-p in , A -coded

◆ ◆ ◆ ◆ ◆ ◆

Protection degree DIN EN 60529,
shaft side: IP64 (wi thout shaft seal )/IP 66 (wi th shaft seal )
housing side: IP65

◆ ◆ ◆ ◆ ◆ ◆

Material housing: a luminium , powder c oated
flange: a lumin ium
shaft: s ta in less  s tee l

◆ ◆ ◆ ◆ ◆ ◆

Mass approx . 550 g ◆ ◆ ◆

approx . 700 g ◆ ◆ ◆

Rotational  speed max. 12000 m in -1 ◆ ◆ ◆ ◆ ◆ ◆

max. insertion
depth = 30
min.  insertion
depth = 15La
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* shaft can be reduced to ø10F7 or ø12F7 by using an adapterRecessed hollow shaft

Connectors M12 x 1

3.3

1.3

3.2
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ø
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* shaft can be reduced to ø10F7 or ø12F7 by using an adapterRecessed hollow shaft

Connectors M12 x 1
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Incremental rotary encoder Series 14

• Up to 5000 ppr
• ATEX approval
• Flameproof enclosure
• 10 V ... 30 V with RS 422 interface

14-1436X
• 10 V ... 30 V with short-circuit proof 

push-pull output
14-14361

• 5 V with RS 422 interface
14-14366

Electrical connection

Signal Cable  Ø11.2 mm, 9-core

GND 1

+Ub 2

A 3

B 4

A 5

B 6

0 7

0 8

PE Green/Yellow

1
4-

14
36

1

1
4-

14
36

6

1
4-

1
43

6
X

Puls e count (ppr) m ax. 5000 ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

5 V DC ± 5 % ◆

No-load supply current m ax. 150 mA ◆ ◆

m ax. 80 mA ◆

Output type pus h-pull , incr em ental ◆

RS 422, incrementa l ◆ ◆

Operating c urrent m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof ◆

m ax. per channel  20 m A , c ondi tionally short-c ircu it proof, 
reverse polari ty  protected

◆

m ax. per channel  40 m A , short-cir cui t proof, rev ers e po la-
ri ty protec ted

◆

Output frequenc y m ax. 100 kHz ◆ ◆ ◆

Connection
Cable Ø11.2 mm, 9-core, 2  m ◆ ◆ ◆

Protection degree DIN E N 60529, IP 66 ◆ ◆ ◆

Operation temperatur e

Glass  d is k -20 ... 55 °C (253 ... 328 K ) ◆ ◆ ◆

Plas tic d isk -20 ... 55 °C (253 ... 328 K ) ◆ ◆ ◆

Mater ia l

Housing aluminium  3.1645 ◆ ◆ ◆

Flange aluminium  3.1645 ◆ ◆ ◆

Shaft sta in less stee l 1.4305 ◆ ◆ ◆

Mass approx. 3000 g ◆ ◆ ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆ ◆

EC-Type E xamination Certi ficate ZE LM  02 A TEX 0078 X ◆ ◆ ◆

Group, category , type of protec-
tion

¬  II 2G E Ex d IIC T6 

¬  II 2D IP66 T80°C

◆ ◆ ◆

Directiv e 94/9 E C E N 50014, EN 50018, EN 50281-1-1 ◆ ◆ ◆

Clamping flange

ø
80

ø60
2.5

3 x 120˚

ø
44

25 510 92 43

ø
40

ø
12

4

(175)

ø116

3 x M6

ø
11

.2

0102
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Incremental rotary encoder RVI84

• Up to 25 ppr
• ATEX approval
• Intrinsically safe
• NAMUR interface in accordance with 

DIN EN 60947-5-6

The circuits A and B are not connected and not ground-
ed.

Electrical connection

Signal Cable  Ø6 mm, 4-core

ANAMUR+ Brown

ANAMUR- Blue

BNAMUR+ White

BNAMUR- Black

R
V

I8
4

Pulse count (ppr) max. 25 ◆

Operating vo ltage 8 V DC ◆

Output type NA MUR (S J2-N) ◆

Operating current max. per channel 3  mA , short-c ircu i t proof ◆

Output frequency max. 5 kHz ◆

Connection
Cable Ø6 m m, 4 x 0 .38 m m2, 2 m ◆

Protection degree DIN EN 60529, IP65 ◆

Operation tem perature -20 ... 60 °C (253 ... 333 K) ◆

Material
Hous ing alum in ium ◆

Flange alum in ium 3.1645 ◆

Shaft stainles s stee l 1 .4305 ◆

Mass approx . 630 g ◆

Rotational  speed max. 3000 min -1 ◆

EC-Type Examination Certific ate PTB 99 ATE X 2219 X , for additional certific ates see 
www.pepperl-fuchs.com

◆

Group, category, ty pe of protec-
tion

¬ II 2G EEx  ia IIC T6 ◆

In terna l capaci tance Ci max. 30 nF, a cable length of 10 m  is cons idered ◆

In terna l inductanc e L i max. 100 µH, a cable length of 10 m is considered ◆

Cable c apac itance approx . 0 .2 nF/m ◆

Direc tive 94/9 EC EN 50014, E N 50020 ◆

4 x M4 x 0.7 

12 deep

Cable gland
PG7/PG9, axial

ø
78

ø
72

ø
56

g6

ø
42

ø
10

1 15

20

(33) 60 22

ø66

A

A0.2

23 5 5
A0.05

3 3

R
10

0

ø
6
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Incremental rotary encoder RVI58X-... / RSI58X-...

• Industrial standard housing Ø58 mm
• ATEX approval
• Up to 5000 ppr
• Recessed hollow shaft

RSI58X-*******1
RSI58X-*******6
RSI58X-*******X

• Servo or  clamping flange
RVI58X-*******1
RVI58X-*******6
RVI58X-*******X

• 10 V ... 30 V with short-circuit proof 
push-pull output
RVI58X-*******1
RSI58X-*******1

• 10 V ... 30 V with RS 422 interface
RVI58X-*******X
RSI58X-*******X

• 5 V with RS 422 interface
RVI58X-*******6
RSI58X-*******6

R
V

I5
8

X
-*

**
**

**
1

R
V

I5
8

X
-*

**
**

**
6

R
V

I5
8

X
-*

**
**

**
X

R
S

I5
8

X
-*

**
**

**
1

R
S

I5
8

X
-*

**
**

**
6

R
S

I5
8

X
-*

**
**

**
X

Puls e count (ppr) m ax. 5000 ◆ ◆ ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆

5 V DC ± 5 % ◆ ◆

No-load supply current m ax. 50 mA ◆ ◆

m ax. 60 mA ◆ ◆

m ax. 70 mA ◆ ◆

Output type pus h-pull , incr em ental ◆ ◆

RS 422, incrementa l ◆ ◆ ◆ ◆

Operating c urrent m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub)

◆ ◆

m ax. per channel 20 mA  , conditional ly  s hort-ci rcu it proof 
(not with Ub), rever se polarity protected

◆ ◆

m ax. per channel  40 m A , short-cir cui t proof (not wi th Ub), 
reverse polari ty  protected

◆ ◆

Output frequenc y m ax. 200 kHz ◆ ◆ ◆ ◆ ◆ ◆

Connection
Cable Ø7.8 mm , 6 x 2  x  0 .14 mm 2, 1  m ◆ ◆ ◆ ◆ ◆ ◆

Protection degree DIN E N 60529, IP 54 ◆ ◆ ◆

DIN E N 60529, IP 65 ◆ ◆ ◆

Operation temperatur e
Glass  d is k -30 ... 60 °C (243 ... 333 K ) , fix ed cable ◆ ◆ ◆

-30 ... 70 °C (243 ... 343 K ) , fix ed cable ◆ ◆ ◆

Plas tic d isk -30 ... 60 °C (243 ... 333 K ) , fix ed cable ◆ ◆ ◆ ◆ ◆ ◆

Mater ia l

Housing aluminium , powder  c oated ◆ ◆ ◆ ◆ ◆ ◆

Flange aluminium ◆ ◆ ◆ ◆ ◆ ◆

Shaft S ta in less  s tee l ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 280 g ◆ ◆ ◆

approx. 350 g ◆ ◆ ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆ ◆ ◆ ◆ ◆

Group, category , type of protec-
tion

¬   II 3G EE x nA  II T4  

¬  II 3D IP65 T105°C

◆ ◆ ◆

¬   II 3G EE x nA  II T4 

¬  II 3D IP54 T105°C

◆ ◆ ◆

Directiv e 94/9 E C E N 60079-0 EN 60079- 15 EN 50281- 1-1 ◆ ◆ ◆ ◆ ◆ ◆

Recessed hollow shaft

3 x M3 
5 deep

Torque rest

Cable gland
PG7/PG9, axial

Cable gland
PG7/PG9, radial

Set screw
DIN 913
M3 SW1.5

A

ø7.8
R100

+
0.

01

7

56

ø
584830

ø
19

.8

ø
12

.0
1 

H
7

ø4
R32.5

3 
x 

12
0˚

30˚

4.5

21.5

44.5

6.5 38

21

12
.0

1

61

49
.4

8

12.5

3 x M3 

5 deep

Clamping flange

Cable gland
PG7/PG9, axial

Cable gland
PG7/PG9, radial

A

A0,2

3 
x 

12
0˚

A0.05 20 10 40.5

(70.5)

ø
10

ø
36

 f8

ø
58

-0
.0

1
-0

.0
2

46

30˚

ø48

12.5

ø7.8
R100

14

3 x M4 
5 deep

Servo flange

Cable gland
PG7/PG9, axial

Cable gland
PG7/PG9, radial

12.5

ø7.8
R100

A

-0
.0

1
-0

.0
2

A0.2

A0.05

12.5
R100

ø42

46

14

(60.5)

(46.5)

10 4 3 3 40.5

ø
58

ø
50

h7

6

3 
x 

12
0˚

30˚
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Absolute encoders Series 14

• ATEX approval
• Flameproof enclosure
• 25 Bit multiturn

PVM14
CVM14
DVM14

• PROFIBUS interface
PVS14
PVM14

• Galvanically isolated RS 422 interface
AVS14
AVM14

• Class 1 and 2 in accordance with PNO 
profile 3.062
PVS14
PVM14

• 13 Bit singleturn
PVS14

• 12 Bit singleturn
AVS14

• 24 Bit multiturn
AVM14

• Galvanically isolated DeviceNet inter-
face
DVM14

• Galvanically isolated CAN interface
CVM14

• DSP 406, CLASS 1 and 2
CVM14

• Cam function
CVM14

• 2 l imit switches
CVM14

A
V

S
1

4

A
V

M
14

P
V

S
14

P
V

M
1

4

C
V

M
14

D
V

M
14

Resolution

Singleturn 12 Bi t ◆ ◆

13 Bi t ◆ ◆ ◆ ◆

Multiturn 12 Bi t ◆ ◆ ◆ ◆

Over al l resolution 24 Bi t ◆

25 Bi t ◆ ◆ ◆

In terface ty pe CA Nopen ◆

DeviceNet ◆

PROFIBUS ◆ ◆

SSI ◆ ◆

Tr ansfer r ate max. 0.5 M Bi t/s ◆

max. 1 MB it/s ◆

0.0096 ... 12 MBi t/s ◆ ◆

0.05 ... 1 .5 M Bit/s ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

No-load supply cur rent max. 190 m A ◆ ◆ ◆ ◆

max. 90 mA ◆ ◆

Linear ity ± 0.5  LSB ◆ ◆

± 1  LSB ◆ ◆ ◆ ◆

Output code binary code ◆ ◆ ◆ ◆

Gray code, b inary code ◆ ◆

Code cours e (counting di rec tion) cw descending ( clockwis e ro tation, c ode course descen-
ding)

◆ ◆

parameterisable,
cw ascending (clockwise ro tation, code cour se ascending)
cw descending ( clockwis e ro tation, c ode course descen-
ding)

◆ ◆ ◆ ◆

Input type selection of c ounting di rec tion (V/R) ◆ ◆

Input type zero- set (PRES ET 1) ◆ ◆

Connection
Cable Ø11.2 m m, 9-c ore, 2 m ◆ ◆ ◆ ◆ ◆ ◆

Protection degree DIN EN 60529, IP66 ◆ ◆ ◆ ◆ ◆ ◆

Operation tem perature

Gas E x-Area -40 ... 55 °C ◆ ◆ ◆ ◆ ◆ ◆

Dust Ex-A rea -30 ... 55 °C ◆ ◆ ◆ ◆ ◆ ◆

Material

Hous ing alum in ium ◆ ◆ ◆ ◆ ◆ ◆

Flange alum in ium ◆ ◆ ◆ ◆ ◆ ◆

Shaft Stain less stee l ◆ ◆ ◆ ◆ ◆ ◆

Mass approx . 3400 g ◆ ◆ ◆ ◆ ◆ ◆

Rotational  speed max. 6000 min -1 ◆ ◆ ◆ ◆ ◆ ◆

EC-Type Examination Certific ate ZELM 02 ATEX  0078 X ◆ ◆ ◆ ◆ ◆ ◆

Group, category, ty pe of protec-
tion

¬ II 2G EEx  d IIC T6 

¬ II 2D IP66 T80°C

◆ ◆ ◆ ◆ ◆ ◆

Direc tive 94/9 EC EN 50014, E N 50018, EN 50281- 1-1 ◆ ◆ ◆ ◆ ◆ ◆

Clamping flange

4

ø
44

ø
11

.2

ø60

3 x M6

207

43124
10

5

2.5

ø
12

g6

ø
40

f7

25

ø
11

6

A

A0.5

A0.2

3 x 120˚

ø
80

f7

0102
SYNCHRON SERIELLES INTERFACE
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Singleturn absolute encoder PVS58X, PSS58X, PVM58X, PSM58X

• Industrial standard housing Ø58 mm
• PROFIBUS interface
• Ex approval for zone 2 and zone 22
• Speed transfer
• Extended scaling functions
• Programmable l imit switches
• Commissioning mode
• 16 Bit singleturn

PVS58X
PSS58X

• 30 Bit multiturn
PVM58X
PSM58X

• Servo or  clamping flange
PVS58X
PVM58X

• Recessed hollow shaft
PSS58X
PSM58X

E nc oder  length depends  on the particu lar type. Please refer  to  www.pepperl-fuchs.com

P
V

S
58

X

P
V

M
5

8X

P
S

S
58

X

P
S

M
5

8X
Res olution

Singletur n up to  16 B it ◆ ◆ ◆ ◆

Multi turn 14 B it ◆ ◆

Overa ll  r eso lution up to  16 B it ◆ ◆

up to  30 B it ◆ ◆

Interfac e type P ROFIBUS ◆ ◆ ◆ ◆

Trans fer ra te 0.0096 ... 12 MB it/s ◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆

Curr ent c onsumption m ax. 230 mA at 10 V  DC, max. 100 mA  at 24 V DC ◆ ◆ ◆ ◆

Linearity ± 2 LSB at 16 Bit, ± 1  LS B at 13 Bi t, ± 0,5 LSB  at 12 Bi t ◆ ◆ ◆ ◆

Output c ode binar y code ◆ ◆ ◆ ◆

Code c ourse (counting d irection) par am eterisable,
cw as cending (cloc kwise rota tion, code c ourse asc ending)
cw desc ending (cloc kwise rota tion, code cours e desc en-
d ing)

◆ ◆ ◆ ◆

Connection
Terminal compartm ent in removable housing cover ◆ ◆ ◆ ◆

Protection degree DIN E N 60529,
shaft side: IP 64 (without shaft seal)/IP66 (with  shaft s eal)
housing side: IP65

◆ ◆ ◆ ◆

Operating temperatur e -30 ... 55 °C (243 ... 328 K ) ◆ ◆ ◆ ◆

Mater ia l housing: alum in ium, powder coated
flange: a lum in ium
shaft: sta in less steel

◆ ◆ ◆ ◆

Mass approx. 550 g (combination 1) ◆ ◆

approx. 600 g (combination 1) ◆ ◆

Rotational speed m ax. 6000 m in -1 ◆ ◆ ◆ ◆

Group, category , type of protec-
tion

¬  II 3D IP64 T120°C  

¬  II 3G E Ex nA  II T4

◆ ◆ ◆ ◆

Directiv e 94/9 E C E N 60079-0 EN 60079- 15 EN 50281- 1-1 ◆ ◆ ◆ ◆

Cable gland PG9, radial

Clamping flange

3 x M4 

6 deep

3 x M3

6 deep

** Aluminium: d = 59, stainless steel: d = 61

23

30

~
32

d*
*

10

30 82

ø
58

ø
53

ø
36

f7

1

ø
10

h8

3 3

ø
60 ø
48

18

63
.5

15

ø5.5 ... ø9 20 20

3 x 120˚

15˚

3 x M4 

6 deep

Servo flange

Cable gland PG9, radial

** Aluminium: d = 59, stainless steel: d = 61

10

3 x 120˚

23

30

~
32

d*
*

4

82

ø
58

ø
50

f7
ø

6f
6

3 3

ø
60

ø
42

63
.5

15

ø5.5 ... ø9 20 20

Cable gland PG9, radial

max. insertion
depth = 30
min.  insertion
depth = 15La

y-
on

 e
dg

e 
to

rq
ue

 r
es

t

* shaft can be reduced to ø10F7 or ø12F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Recessed hollow shaft

3.3

1.3

3.2

63
.5

15

ø5.5 ... ø9

72

ø63

20 20
˚

d*
*

23

100

30

20 20

~
32

ø
60

ø
15

F
7*
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Positioning

Accurate position detection plays a key role in many
industrial processes.

Possible applications are the detection of linear move-
ment, the detection of angles, or position monitoring. 

1. Inductive distance measuring sys-
tems

Based on the high precision evaluation of several coil
systems, the new positioning systems combine prov-
en inductive sensor and innovative microcontroller
technology.

The simultaneous evaluation of several coil systems
means that positioning systems offer very high preci-
sion, reproducibility, and resolution. Due to the induc-
tive principle of operation, the target does not have to
be made of ferrites or magnets.

Like the inductive sensor, the target can be made of
any metal. With an accurate sensing range of up to 6
mm, the F90 (3 mm) and F110 (6 mm) Inductive Posi-
tioning Systems can be used in a variety of applica-
tions.

Integrated error functions that indicate if the target was
removed from the measurement or sensing range,
guarantee users additional system reliability.

The integrated temperature compensation ensures
that the inductive positioning systems are optimally
suited for harsh environments and critical positioning
tasks.

Basic characteristics:

• High resolution and accuracy

• Very good reproducibil ity

• Minimum temperature drift

• Non-contact inductive principle of operation

• Teachable

F90 Series

The compact and robust
design of the F90 series
allows noncontact,and
thus wear-free position
detection in measure-
ment ranges of 80 mm,
104 mm and 120 mm.

The F90 Position Measuring System is available in
two versions:

• with current and voltage signal at the outputs

• with current and voltage signal at the outputs and 
two teachable switching points

F110 Series

The F110 is available
with measurement
lengths of 210 mm and
360 mm. This inductive
position measuring sys-
tem sets new standards
with its extremely large sensing range of 6 m.

The F110 position measurement system is available
with analog current and voltage signals.

It can be installed with
mounting brackets and
adjusted to each 
unique installation 
requirement.

Positioning systems
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PMI360D- F130...

The PMI360D-F130...
inductive position mea-
suring system is a high-
precision measuring 
system for non-contact
recording of the position
of rotary actuators and
valves.

Because of its flexible
configuration, it is also suitable for universal sensing
of rotary motions around a fixed center of rotation in all
fields of mechanical, system, and apparatus engineer-
ing.

In addition to its 4 ... 20 mA analog output, the
PMI360D-F130... has two independently configurable
switching outputs providing two important positions
(e.g. start and stop positions).

The "zero point" of the analog output can be selected
to allow the user to reference the electrical zero to a
known mechanical position (e.g. mounting and align-
ment). This significantly facilitates both mounting of
the PMI360D-F130... and subsequent calibration dur-
ing commissioning.

Mounting the BT-F130-A target on the sensor housing
bore enables position sensing. This target rotates in
the central bore of the PMI360D-F130 and contains
the metal insert required for position sensing. It is opti-
mally designed for the mechanical conditions of
valves or rotary actuators. The BT-F130-A target can
be omitted. If you choose to do so, a metal target must
be secured to the sensor housing bore. This metal tar-
get must meet the material, dimensional and distance
requirements of the PMI360D-F130.

2 Laser displacement devices 

 One method for indirect distance mea-
suring is the phase correlation method.
This is used in our EDM series of sen-
sors. The distance is calculated via the
phase displacement  between the

transmitted and the reflected intensity modulated light.

The transmitter generates a constant sinusoidal inten-
sity modulated light with a modulation frequency of
several MHz. The light reflected by the reflector or the
object reaches the receiver with the phase displace-
ment ∆ϕ (see fig.). The downstream phase indicator
provides an output signal proportional to the distance.

Another method is time-of-flight. This method is used
by our VDM laser distance measuring devices. This
represents a direct distance detection based on the
runtime measurement. A measuring laser emits short
l ight impulses. An internal counter is started at the
same time. After the measuring distance has been
completed, an optical sensor receives the arriving light
impulse and stops the counter. The counter value
read represents the completed measuring distance.
Depending on the sensor and reflector used, different
measuring ranges can be observed. For example the
VDM series of sensors have a measuring range of up
to 240 m.

3 WCS position encoding system

For positioning over long distances,  Pepperl+Fuchs
offers the proven WCS position encoding system.

The position encoding system WCS excels in particu-
lar in systems with turns, junctions as well as inclined
paths and under difficult ambient conditions such as
dirt, dust, aggressive vapors.

With measuring distances of up to 327 meters it is suit-
able for position detection in: 

• warehouse and conveyor systems 

• studio technology 

• crane positioning 

• galvanic equipment 

• elevators 

Received light

Emitted light

Phase shift ∆ϕ

Intensity

t

Light transit time ∆t Light transit time ∆t

Start Stop

Timer unit Micro-
controller

Interface

Emitted light

Time

Time

Intensity

Received light

Positioning systems
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The WCS position encoding system consists of two
components: The coding rail, which carries the abso-
lute position information, and the read head, which
photoelectrically scans the coding rail. 

The code rail is placed parallel to the track and assigns
a unique position to every point on the track. It is pos-
sible to lay the code rail only where positioning is
required. The system is also able to recognize junc-
tions and curves.

The U-shaped reading head scans the code rail pho-
toelectrically and in a contactless way. The read head
calculates the position value in real time. The position
value is detected reliably at high speeds and under dif-
ficult ambient conditions.

A wide variety of interface modules is available for the
connection to standard bus systems: 

• Parallel

• SSI

• Profibus DP

• DeviceNet 

• CANopen

• Ethernet

• InterBus-S

• Profinet

• Modbus-RTU

With the exception of the SSI interface, up to four read
heads can be connected simultaneously to all inter-
face modules.

Identification via WCS

The WCS system is also suited for the identification of
vehicles in conveyor systems and their position to the
millimeter. 
Since the code rails used in these applications are are
made of stainless steel, they are suited for use in
extreme temperatures.

4 Inclination sensors 

There are many electronic components available for
sensing inclination angles. However, a simple device
that is suitable for industrial needs is rare.

The new F99 sensor from Pepperl + Fuchs provides a
standardized 4… 20 mA analog interface with select-
able angle measurement range between 0…360°
without the need for a costly bus system. Pepperl +
Fuchs offers the F99 non-contact inclination sensor in
both single- and dual-axis versions.

Using two Teach-In buttons you can easily adjust the
switching outputs.

Features: 

• non-contact sensing of the inclination angle in one or 
two axes 

• measuring range 0 … 360° 

• angular resolution 0.5° 

• analog and switching outputs 

• two adjustable switching points 

• IP rating IP68/IP69K 

5 Other sensors for position detection

In addition to these sensors, we offer ultrasonic sen-
sors and rotary encoders suitable for use in position-
ing applications.

Y X

Positioning systems
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Analogue measuring system, inductive PMI14V-F112-U-V3

• Analogue output 0 V ... 10 V
• Measuring range 0 ... 14 mm
• Scaleable measurement range, pro-

grammable via key

Electrical connection

Core colours in accordance with 
EN 60947-5-2.

+ UB

U

- UB

1

4

3

(BN)

(BK)

(BU)

I
0-10 V

U 

P
M

I1
4

V
-F

1
12

-U
-V

3

Switch ing e lement function Analogue vo ltage output ◆

Object d istanc e max. 2.5  m m ◆

Insta lla tion em beddable ◆

Measurement range 0 ... 14 m m ◆

Operating vo ltage 18 ... 30 V ◆

No-load supply cur rent ≤ 20 m A ◆

Operating vo ltage display LE D ◆

Reverse polarity protection protected agains t reverse po lari ty ◆

Output vo ltage 0 ... 10 V ◆

Short-ci rcu it protection puls ing ◆

Repeat accuracy ± 0.05 mm ◆

Resolution 33 µm ◆

Linear ity er ror ± 0.3 m m ◆

Output ra ted operating current  
Load resistor vo ltage output: > 1000 Ω ◆

Temperature dri ft ± 0 .4 m m ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆

Connection type M8 connector, 3-p in ◆

Hous ing m ateria l PA 6 ◆

Protection degree IP67 ◆

Note The data re la ting to  acc uracy only apply to  a  dustance to 
the object to  be detected of 1 ... 2 .5  mm .

◆

Countersunk button

V3 connector

35

2 x ø 4.3

25

M8 x 1

20

30
.5

35

15

LED

25

41
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Analogue measuring system, inductive PMI80-F90-...

• Measuring range 0 ...  80 mm
• Analogue output

0 V . .. 10 V/4 mA ... 20 mA
PMI80-F90-IU-V1

• Analogue output 4 mA ... 20 mA
PMI80-F90-IE8-V15

• Adjustable switch points
PMI80-F90-IE8-V15

Electrical connection

+ UB

- UB

1
5
2
4

3

I
Q S1
Q S2

4-20 mA

IE8 

Core colours in accordance with 
EN 60947-5-2.

+ UB

I

U

- UB

1

4

2

3

(BN)

(BK)

(WH)

(BU)

I
0-10 V

4-20 mA

IU 

P
M

I8
0

-F
9

0-
IE

8
-V

15

P
M

I8
0-

F
9

0
-I

U
-V

1

Switc hing elem ent func tion analogue, cur rent or vo ltage output ◆

A nalogue c urr ent output with   P NP  binary NO ◆

Object distance m ax. 3  m m ◆ ◆

Ins ta l la tion embeddable ◆ ◆

Measur em ent r ange 0 ... 80 mm ◆ ◆

Operating v ol tage 18 ... 30 V ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆

Operating v ol tage d isp lay LED green ◆ ◆

Rev ers e polari ty protec tion protected against rever se polar ity ◆ ◆

Output v ol tage 0 ... 10 V ◆

Operating c urrent 0 ... 100 m A ◆

Short-cir cui t protection pulsing ◆ ◆

Voltage dr op ≤ 3 V ◆

Repeat ac cur acy ± 0.1 mm ◆ ◆

Res olution 125 µm ◆ ◆

Linearity  error ± 0.4 mm ◆ ◆

Output ra ted operating current 4 ... 20 mA ◆ ◆

Load resistor vo l tage output: > 1000 Ω  
current output: < 400 Ω

◆

current output: < 400 Ω  ◆

Temperatur e drift ± 0.5  mm (- 25 °C ... 70 °C) ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Connection ty pe M 12 connec tor ◆ ◆

Housing material A BS ◆ ◆

Protection degree IP67 ◆ ◆

Note The data relating to  accurac y only  apply to  a dus tance to  
the objec t to  be detected of 1 ... 3 m m.

◆ ◆

                    PM I80-F90-IU-V1                                                                   PMI80- F90-IE8-V15

63

102

83

M5 (2x)

22
23

LED Power

41

M12 x 1

10 V/20 mA
0 V/4 mA

Button

63

102

83

M5 (2x)

22
23

LED
LED Power

S1S2

S2S1

41

M12 x 1

20 mA
4 mA
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Analogue measuring system, inductive PMI104-F90-...

• Measuring range 0 . .. 104 mm
• Analogue output

0 V ...  10 V/4 mA .. . 20 mA
PMI104-F90-IU-V1

• Analogue output 4 mA ... 20 mA
PMI104-F90-IE8-V15

• Adjustable switch points
PMI104-F90-IE8-V15

Electrical connection

+ UB

- UB

1
5
2
4

3

I
Q S1
Q S2

4-20 mA

IE8 

Core colours in accordance with 
EN 60947-5-2.

+ UB

I

U

- UB

1

4

2

3

(BN)

(BK)

(WH)

(BU)

I
0-10 V

4-20 mA

IU 

P
M

I1
0

4
-F

90
-I

E
8

-V
1

5

P
M

I1
04

-F
9

0-
IU

-V
1

Switch ing e lement function analogue, current or vol tage output ◆

Analogue current output wi th  PNP b inary  NO ◆

Object d istanc e max. 3 mm ◆ ◆

Insta lla tion em beddable ◆ ◆

Measurement range 0 ... 104 mm ◆ ◆

Operating vo ltage 18 ... 30 V ◆ ◆

No-load supply cur rent ≤ 35 m A ◆ ◆

Operating vo ltage display LE D green ◆ ◆

Reverse polarity protection protected agains t reverse po lari ty ◆ ◆

Output vo ltage 0 ... 10 V ◆

Operating current 0 ... 100 mA ◆

Short-ci rcu it protection puls ing ◆ ◆

Vol tage drop ≤ 3  V ◆

Repeat accuracy ± 0.1 m m ◆ ◆

Resolution 125 µm ◆ ◆

Linear ity er ror ± 0.4 m m ◆ ◆

Output ra ted operating current 4 ... 20 m A ◆ ◆

Load resistor vo ltage output: > 1000 Ω 
current output: < 400 Ω

◆

current output: < 400 Ω ◆

Temperature dri ft ± 0 .5 m m (-25 °C ... 70 °C) ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type M12 connector ◆ ◆

Hous ing m ateria l ABS ◆ ◆

Protection degree IP67 ◆ ◆

Note The data re la ting to  acc uracy only apply to  a  dustance to 
the object to  be detected of 1 ... 3 mm .

◆ ◆

                P MI104-F90-IU-V1                                                                   PMI104-F90-IE 8-V 15

Button

63

M5 (2x)

22
23

126

107

LED
LED Power

S1S2

S2S1

41

M12 x 1

20 mA
4 mA

63 M5 (2x)

LED

22
23

126

107

41

M12 x 1

10 V/20 mA
0 V/4 mA
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Analogue measuring system, inductive PMI120-F90-...

• Measuring range 0 ...  120 mm
• Analogue output

0 V . .. 10 V/4 mA ... 20 mA
PMI120-F90-IU-V1

• Analogue output 4 mA ... 20 mA
PMI120-F90-IE8-V15

• Adjustable switch points
PMI120-F90-IE8-V15

Electrical connection

+ UB

- UB

1
5
2
4

3

I
Q S1
Q S2

4-20 mA

IE8 

Core colours in accordance with 
EN 60947-5-2.

+ UB

I

U

- UB

1

4

2

3

(BN)

(BK)

(WH)

(BU)

I
0-10 V

4-20 mA

IU 

P
M

I1
2

0
-F

90
-I

E
8

-V
1

5

P
M

I1
20

-F
9

0-
IU

-V
1

Switc hing elem ent func tion analogue, cur rent or vo ltage output ◆

A nalogue c urr ent output with   P NP  binary NO ◆

Object distance m ax. 3  m m ◆ ◆

Ins ta l la tion embeddable ◆ ◆

Measur em ent r ange 0 ... 120 m m ◆ ◆

Operating v ol tage 18 ... 30 V ◆ ◆

No-load supply current ≤ 35 mA ◆ ◆

Operating v ol tage d isp lay LED green ◆ ◆

Rev ers e polari ty protec tion protected against rever se polar ity ◆ ◆

Output v ol tage 0 ... 10 V ◆

Operating c urrent 0 ... 100 m A ◆

Short-cir cui t protection pulsing ◆ ◆

Voltage dr op ≤ 3 V ◆

Repeat ac cur acy ± 0.1 mm ◆ ◆

Res olution 125 µm ◆ ◆

Linearity  error ± 0.4 mm ◆ ◆

Output ra ted operating current 4 ... 20 mA ◆ ◆

Load resistor vo l tage output: > 1000 Ω  
current output: < 400 Ω

◆

current output: < 400 Ω  ◆

Temperatur e drift ± 0.5  mm (- 25 °C ... 70 °C) ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆

Connection ty pe M 12 connec tor ◆ ◆

Housing material A BS ◆ ◆

Protection degree IP67 ◆ ◆

Note The data relating to  accurac y only  apply to  a dus tance to  
the objec t to  be detected of 1 ... 3 m m.

◆ ◆

             PM I120-F90-IU-V 1                                                                   PM I120- F90-IE8-V15

Button

63

41

M12 x 1

S1S2

S2S1
M5 (2x)

LED

22
23

142

123

LED Power

20 mA
4 mA

63 M5 (2x)

22
23

142

123

LED Power

41

M12 x 1

10 V/20 mA
0 V/4 mA
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Analogue measuring system, inductive PMI...-F110-IU-V1

• Analogue output 
0 V ...  10 V/4 mA .. . 20 mA

• Measuring range 0 . .. 210 mm
PMI210-F110-IU-V1

• Measuring range 0 . .. 360 mm
PMI360-F110-IU-V1

Electrical connection

Core colours in accordance with 
EN 60947-5-2.

+ UB

I

U

- UB

1

4

2

3

(BN)

(BK)

(WH)

(BU)

I
0-10 V

4-20 mA

IU 

P
M

I2
10

-F
1

10
-I

U
-V

1

P
M

I3
60

-F
1

10
-I

U
-V

1

Switch ing e lement function analogue, current or vol tage output ◆ ◆

Object d istanc e max. 6 mm ◆ ◆

Insta lla tion em beddable ◆ ◆

Measurement range 0 ... 210 mm ◆

0 ... 360 mm ◆

Operating vo ltage 18 ... 30 V ◆ ◆

No-load supply cur rent ≤ 40 m A ◆ ◆

Operating vo ltage display LE D green ◆ ◆

Reverse polarity protection protected agains t reverse po lari ty ◆ ◆

Output vo ltage 0 ... 10 V ◆ ◆

Short-ci rcu it protection puls ing ◆ ◆

Repeat accuracy ± 0.2 m m ◆ ◆

Resolution 210 µm ◆

360 µm ◆

Linear ity er ror ± 0.4 m m ◆ ◆

Output ra ted operating current 4 ... 20 m A ◆ ◆

Load resistor vo ltage output: > 1000 Ω 
current output: < 400 Ω

◆ ◆

Temperature dri ft ± 0 .5 m m (-25 °C ... 70 °C) ◆ ◆

Ambient temperature -25 ... 70 °C (248 ... 343 K) ◆ ◆

Connection type M12 connector ◆ ◆

Hous ing m ateria l PA 6 / A L ◆ ◆

Length of housing L 245 m m ◆

390 m m ◆

Protection degree IP67 ◆ ◆

Note The data re la ting to  acc uracy only apply to  a  dustance to 
the object to  be detected of 1 ... 6  mm.

◆ ◆

8 
±

0.
15

30
.5

41 ±0.15 L 17
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Analogue measuring system, inductive PMI360D-F130-I.E8-V15

• Measuring range 0 ...  360°
• Adjustable switch points

PMI360D-F130-IE8-V15
PMI360D-F130-3E2-V15

• Analogue output,  load-dependent volta-
ge or current
PMI360D-F130-IUE8-V15

• Analogue output 4 mA ... 20 mA
PMI360D-F130-IE8-V15

• 3 switch outputs
PMI360D-F130-3E2-V15

• 2 switch outputs freely adjustable
PMI360D-F130-IUE8-V15

Electrical connection

L+I 1/BN

4/BK
2/WH
5/GY

4-20mA
3/BU L-

L+

L-

1

2

4

5
3

S1
S2

S3

I
P

M
I3

60
D

-F
13

0
-I

E
8

-V
1

5

P
M

I3
6

0
D

-F
1

3
0-

IU
E

8
-V

1
5

P
M

I3
6

0D
-F

1
30

-3
E

2-
V

1
5

Switc hing elem ent func tion A nalogue c urr ent output or analogue v ol tage output 
(depends on load) with   P NP  binary NO

◆

A nalogue c urr ent output with   P NP  binary NO ◆

3 PNP outputs, short-ci rcu it and overload protected, NO ◆

Ins ta l la tion not embeddable ◆ ◆ ◆

Measur em ent r ange 360° ◆ ◆ ◆

Rotational speed ≤ 100  m in-1 ◆ ◆ ◆

Operating v ol tage 10 ... 30 V ◆ ◆

18 ... 30 V ◆

No-load supply current ≤ 35 mA ◆ ◆ ◆

Operating v ol tage d isp lay LED green ◆ ◆ ◆

Rev ers e polari ty protec tion protected against rever se polar ity ◆ ◆ ◆

Output v ol tage 0 ... 5 V ◆

Operating c urrent 0 ... 100 m A ◆ ◆ ◆

Short-cir cui t protection pulsing ◆ ◆ ◆

Voltage dr op ≤ 3 V ◆ ◆ ◆

Repeat ac cur acy 0.5° ◆ ◆ ◆

Res olution 0.4° ◆ ◆

Linearity  error 1.2° ◆ ◆

Output ra ted operating current 4 ... 20 mA ◆ ◆

Load resistor current output: < 500 Ω ◆

current output: nicht uebersetzt! 
vo l tage output: nicht ueber setz t!

◆

Temperatur e drift 1 .5° (-25 °C ... 70 °C) ◆ ◆ ◆

Am bient temperature -25 ... 70 °C (248 ... 343 K ) ◆ ◆ ◆

Connection ty pe connector M12 x 1, 5-p in ◆ ◆ ◆

Housing material P BT ◆ ◆ ◆

Shaft d iameter ≤ 27.5 m m Steel ◆ ◆ ◆

Protection degree IP67 ◆ ◆ ◆

Mass 180 g ◆ ◆ ◆

Zero position

Direction of rotation

Push buttons

LEDs

10.3 ± 0.3110

76
.5

180°

270°

+

90°

360°/0°

30

ø
 4

1.
5

26

40

ø 10 ø 5.2
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V
D

M
1

8-
1

0
0/

2
0/

1
22

/1
5

1

V
D

M
18

-1
00

/2
0

/8
8

/1
2

2/
1

51

V
D

M
1

8-
1

0
0/

3
2/

1
05

/1
2

2

V
D

M
1

8-
3

0
0/

2
0/

1
22

/1
5

1

V
D

M
18

-3
00

/2
0

/8
8

/1
2

2/
1

51

V
D

M
1

8-
3

0
0/

3
2/

1
05

/1
2

2

Measurement range 30 ... 100 mm ◆ ◆ ◆

80 ... 300 mm ◆ ◆ ◆

Light s ource laser diode r ed , 650 nm ◆ ◆ ◆ ◆ ◆ ◆

Laser class 2 ( EN 60825/1) ◆ ◆ ◆ ◆ ◆ ◆

Light s pot representation approx. 1 .5 m m x 3 m m at 100 mm ◆ ◆

approx. 1 .5 m m x 3.25 m m at 100 mm ◆

approx. 1 .5 m m x 3.5 mm at 300 m m ◆ ◆

approx. 1 .5 m m x 4.5 mm at 300 m m ◆

Linear ity error 0.25 % of the measur ing range ◆ ◆ ◆ ◆ ◆ ◆

Resolution < 0.1 % of the measur ing range ◆ ◆ ◆ ◆ ◆ ◆

Tem perature in fluence < 0,02% /°C ◆ ◆ ◆ ◆ ◆ ◆

Operating disp lay LED green ◆ ◆ ◆ ◆ ◆ ◆

Function d is play 2 y el low LEDs: Switch ing sta tus  (each output)  , 4  green LE Ds : Oper ating m ode ◆ ◆ ◆ ◆ ◆ ◆

Param eteris ation d is play LED r ed ◆ ◆ ◆ ◆ ◆ ◆

Operating vo ltage 18 ... 30 V  DC ◆ ◆ ◆ ◆ ◆ ◆

No-load supply current ≤ 40 mA at  24 V DC ◆ ◆ ◆ ◆ ◆ ◆

Protection class II , ra ted vol tage ≤ 50 V DC ◆ ◆ ◆ ◆ ◆ ◆

Contro l  input Laser o ff (HIGH +UB) , Key pad loc k (LOW  0V) ◆ ◆

In ter faces RS 485 ◆ ◆

Signal  output 1 P NP  output, short-cir cui t proof, pr otected fr om  r everse po lari ty, open col lector ◆ ◆

2 P NP  outputs, independent ◆ ◆

2 P NP  outputs, independent , s hort-ci rcu it pr oof, reverse po larity  protected ◆ ◆

Switch ing current max. 100 m A ◆ ◆ ◆ ◆ ◆ ◆

Measurement output 1 analogue output 4 ... 20 m A, short-ci rcu it/over load protec ted , Rmax = 500 Ohm ◆ ◆ ◆ ◆ ◆ ◆

Switch ing frequency ≤ 1 kHz ◆ ◆ ◆ ◆ ◆ ◆

Response time 0.4 ms ◆ ◆ ◆ ◆ ◆ ◆

Ambient temperatur e -10 ... 60 °C ( 263 ... 333 K) ◆ ◆ ◆ ◆ ◆ ◆

Protection degr ee IP67 ◆ ◆ ◆ ◆ ◆ ◆

Connection plastic connector  M 12 x 1, 5-pin ◆ ◆

M12 c onnector, 8-p in ◆ ◆ ◆ ◆

Material  
Housing AB S , r esistant to  knoc ks ◆ ◆ ◆ ◆ ◆ ◆

Optical  face PM MA ◆ ◆ ◆ ◆ ◆ ◆

Mass approx. 43 g ◆ ◆ ◆ ◆ ◆ ◆

Distance measurement device VDM18-...

• Analogue output 4 mA ... 20 mA
• High resolution
• Very fast response characteristic, suitable for rapid 

scanning process
• Interface 485

Laser Class II

Emitter

Receiver

Version X (mm)

VDM18-100 18.4

VDM18-300 21.5

4.3

4.
3

13
.5

17

4

50

X
11

4

50

4

M12 x 1

40

44

18

44 46

Analogue +

Analogue -

1

2

3

4

5

6

7

8

n.c.

n.c.

+UB

0 V

Q1

Q2

Analogue +

Analogue -

1

2

3

4

5

6

7

8

RS485Z/B

RS485Y/A

+UB

0 V

Q1

Q2

Analogue

3

2

1

4

5

+UB

0 V

IN

Q

VDM18-100/20/122/151
VDM18-300/20/122/151

VDM18-100/20/88/122/151
VDM18-300/20/88/122/151

VDM18-100/32/105/122
VDM18-300/32/105/122
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V
D

M
3

5-
6-

L
/2

0/
1

05
/1

2
2

V
D

M
3

5-
3

0
-R

/2
0/

1
05

/1
2

2

Measurem ent range 0.2 ... 30 m ◆

0.2 ... 6  m ◆

Reference target Kodak whi te (90%) ◆

OFR100/100 ◆

Light sour ce laser diode ◆ ◆

Las er clas s 1  EN 60825-1 ◆ ◆

Temperatur e in fluence analogue typ. 0.1   ‰ /K, s wi tch output typ. 0 ,05 ‰/K ◆

typ. ≤ 1.2   m m/K ◆

Al ignment aid adjustm ent las er , Laser class  2 ◆ ◆

Oper ating d is play LED green ◆ ◆

Func tion disp lay LED y el low: switch ing s ta te (2x) , LE D orange : Operating m ode ◆ ◆

Parameterisation d isp lay LED red ( 4x ) ◆ ◆

Oper ating v ol tage 18 ... 30 V DC ◆ ◆

Ripple 10  % with in  the s upply toler ance ◆ ◆

No- load supply current ≤ 125 m A / 24 V  DC ◆ ◆

Swi tc hing ty pe light/dark ON, s wi tchable ◆ ◆

Signal output 2 pnp, short-c ircu it proof ◆ ◆

Swi tc hing cur rent max. 100 m A ◆ ◆

Measurem ent output 1 analogue output 4 ... 20 m A, short-ci rcu it/over load protec ted , Rmax = 500 Ohm ◆ ◆

Voltage dr op ≤ 2.4  V ◆ ◆

Dev iation of the char acteris tic curve typ. ≤ ± 40 m m ◆

typ. ≤ ± 60 m m ◆

Swi tc hing fr equency Fas t: 17 Hz / S low: 8  Hz ◆

Fas t: 40 Hz / S low: 16 Hz ◆

Res pons e tim e Fas t: 13 m s / S low: 80 ms ◆

Fas t: 30 m s / S low: 65 ms ◆

Repeat ac curac y Fas t: ≤ ± 15 m m / Slow: ≤ ± 10 m m ◆

Fas t: typ. ≤ ± 10 mm / Slow: ty p. ≤ ± 5  m m ◆

Am bient temperature -10 ... 50 °C ( 263 ... 323 K) ◆ ◆

Pr otection degree IP67 ◆ ◆

Connection connector M 12 x 1, 5- pin ◆ ◆

Materia l
Housing AB S ◆ ◆

Optica l fac e PM MA ◆ ◆

Mass 200 g ◆ ◆

Distance measurement device VDM35-.../20/105/122

• Can be aligned using an integrated pilot laser
• Adjustable switch outputs
• Not sensitive to ambient light
• Analogue output 4 mA ... 20 mA

Laser Class I

95 12.3

5.
75

81
.5

ø 5.8

42

20

42 43

93

M
12

 x
 1

42

24 52

M5 x 8

Option:

Analogue

3

2

1

4

5

+UB

0 V

QB

QA

VDM35-30-R/20/105/122
VDM35-6-L/20/105/122
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V
D

M
7

0
-1

0
-L

/8
7

/1
2

2
/1

6
0

V
D

M
7

0-
2

5
0-

R
/2

0
/8

7
/1

6
0

Measurement range 0.5 ... 10 m by 90 % r eflection (white) ◆

0.5 ... 250 m on reflec tor ◆

Reference target Kodak whi te (90%) ◆

OFR100/100 ◆

Light s ource laser diode ◆ ◆

Laser class 1  EN 60825-1 ◆ ◆

Absolute acc uracy ± 12 mm ◆

± 8 mm ◆

Linear ity error +/- 3   mm ◆

+/- 8   mm ◆

Resolution 0.1 mm  or 0 .125 mm ◆ ◆

Tem perature in fluence < ±  5  m m absolute ◆ ◆

Hy steresis min. 10 mm  (adjustable) ◆ ◆

Alignment a id adjustm ent las er , Laser class  2 ◆ ◆

Operating disp lay LED green ◆ ◆

Function d is play LED y el low: switch ing s ta te , LE D orange : error  m es sage ◆ ◆

Operating vo ltage 18 ... 30 V DC ◆ ◆

Ripple 10  % with in  the s upply toler ance ◆ ◆

No-load supply current 190 mA ◆ ◆

Protection class II ◆ ◆

In ter faces RS 422, SS I ◆ ◆

Signal  output 2 pnp, short-c ircu it proof, protected against reverse po larity ◆ ◆

Switch ing current 100 mA ◆ ◆

Measurement output 1 analogue output 4 ... 20 m A, short-ci rcu it/over load protec ted ◆

Response time 12 ms ◆ ◆

Repeat accuracy ± 2  mm ◆

± 4  mm ◆

Other outputs Service output, p lausib ili ty output, P NP , s hort-ci rcu it proof 50 m A ◆ ◆

Ambient temperatur e -10 ... 50 °C ( 263 ... 323 K) ◆ ◆

Protection degr ee IP67 ◆ ◆

Connection with 12- pin, M16 c onnector ◆ ◆

Material

Housing AB S ◆ ◆

Optical  face PM MA ◆ ◆

Mass 230 g ◆ ◆

Distance measurement device VDM70-...

• Can be aligned using an integrated pilot laser
• SSI interface
• Adjustable switch outputs
• Not sensitive to ambient light

Laser Class I

95 9.5

5.
75

81
.5

ø 5.8

27
.4

3

42

20

42 43

93

M
16

42

24 52

M5 x 8

24

50

28

43

10
R

T

A

B

C

D

E

F

G

H

J

K

L

M

Tx +

Q1

Rx +

Analog

Qs

Qp

+ Ub

Rx -

n. c.

Tx -

Q2

0 V

A

B

C

D

E

F

G

H

J

K

L

M

Tx +

Q1

Rx +

Qs

Qp

+ Ub

Rx -

n. c.

Tx -

Q2

0 V

VDM70-10-L/87/122/160 VDM70-250-R/20/87/160
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V
D

M
1

00
-5

0-
S

S
I

V
D

M
1

00
-5

0-
P

V
D

M
10

0
-5

0
-I

B
S

V
D

M
1

00
-1

50
-S

S
I

V
D

M
1

00
-1

50
-P

V
D

M
1

00
-1

50
-I

B
S

Measurem ent range 0.3 ... 150 m ◆ ◆ ◆

0.3 ... 50 m ◆ ◆ ◆

Reference target Foil  reflec tor 500 mm x 500 mm ◆ ◆ ◆ ◆ ◆ ◆

Light sour ce las er  d iode ◆ ◆ ◆ ◆ ◆ ◆

Las er clas s 1  EN 60825-1 in the meas urement operating mode ◆ ◆ ◆ ◆ ◆ ◆

Diameter o f the l ight spot < 15 cm  at 50 m ◆ ◆ ◆

< 35 cm  at 150 m ◆ ◆ ◆

Beam divergence ≤ 2  m rad ◆ ◆ ◆ ◆ ◆ ◆

Absolute accuracy ± 3.5 mm  ( 0.3 m  to  3 m ),  ± 2.5 mm (< 3 m  ) ◆ ◆ ◆ ◆ ◆ ◆

Res olution 0.1 m m , ad justab le ◆ ◆ ◆ ◆ ◆ ◆

Max. Motion ve loci ty 10 m /s ◆ ◆ ◆ ◆ ◆ ◆

Al ignment aid Laserpointer Laser  c lass 2 , flashes for appr ox. 2  m inute after the beam  has been br oken ◆ ◆ ◆ ◆ ◆ ◆

Oper ating d is play LED gr een ◆ ◆ ◆ ◆ ◆ ◆

Func tion disp lay LED red: fau lt signal  , LED green: Tar get ( reflector) detected ◆ ◆ ◆ ◆ ◆ ◆

Parameterisation d isp lay Il luminated disp lay for d isp laying measured va lues and param eteris ation ◆ ◆ ◆ ◆ ◆ ◆

Oper ating v ol tage 18 ... 30 V DC ◆ ◆ ◆ ◆ ◆ ◆

Oper ating c urr ent 250 mA ◆ ◆ ◆ ◆ ◆ ◆

Pr otection clas s III (operating vo ltage 50 V ) ◆ ◆ ◆ ◆ ◆ ◆

In terfac e type INTERBUS ◆ ◆

P RO FIB US  DP acc. to EN 50170 ◆ ◆

S SI ◆ ◆

Repeat ac curac y ± 0.5 mm  ( 1 Sigm a) , adjus tab le ◆ ◆ ◆ ◆ ◆ ◆

Other outputs 2 PNP inputs/outputs, independent c onfigur ation, short-cir cui t proof, reverse po larity protection ◆ ◆ ◆ ◆ ◆ ◆

Sample ra te 1000 Hz ◆ ◆ ◆ ◆ ◆ ◆

Av erage data age 3 ms  , 6  m s , 12 m s , 25 m s , 50 ms , ad justab le ◆ ◆ ◆ ◆ ◆ ◆

Offset ± 2 m m (between two devic es) ◆ ◆ ◆ ◆ ◆ ◆

Am bient temperature - 10 ... 50 °C (263 ... 323 K) ◆ ◆ ◆ ◆ ◆ ◆

Pr otection degree IP 65 ◆ ◆ ◆ ◆ ◆ ◆

Connection M 12x1 connec tor, 4- pin, standard (supply) ,
M 12x1 connec tor, 5- pin, B-c oded (Bus In) ,
M 12x1 socket, 5-pin, B- coded (B us Out) , 
M 12x1 plug, 8-p in , ser vic e

◆ ◆ ◆ ◆

M 12x1 connec tor, 4- pin, standard (supply) ,
M 12x1 plug, 5-p in , B-coded (SSI) ,
M 12x1 plug, 8-p in , ser vic e

◆ ◆

Materia l

Housing A BS / PC ◆ ◆ ◆ ◆ ◆ ◆

Optica l fac e P lastic  pane ◆ ◆ ◆ ◆ ◆ ◆

Mass 0.8 k g ◆ ◆ ◆ ◆ ◆ ◆

Distance measurement device VDM100-...

• Time of fl ight measurement procedure
• Non-contact precision measurement
• Ultra-fast data acquisition
• Active dynamic control

SYNCHRON SERIELLES INTERFACE
INTERBUS

Receiver

Emitter

Laserpointer

Zero pointmeasuring direction

optical axis

40
50

11
2 17

0

56

17

36

90 98

10

23

140

4

1

2

3

24 V DC

0 V

4

1

2

3

5

D+

CLK+

D-

CLK-

PowerServiceSSI

I/O 1

I/O 2

Shield

12

43

5

12

43

Shield

4

1

2

3

24 V DC

0 V

4

1

2

3

5

DO1

DI1

/DO1

/DI1

PowerServiceRemote Bus In

I/O 1

I/O 2

DGND

Shield

12

43

5

4

1

2

3

5

DO2

DI2

/DO2

/DI2

Remote Bus Out

GND

21

34

5

12

43

Shield

4

1

2

3

24 V DC

0 V

4

1

2

3

5

n.c.

n.c.

Rx/Tx-N

Rx/Tx-P

PowerServiceBus IN

I/O 1

I/O 2

Shield

Shield

4

1

2

3

5

VP

DGND

Rx/Tx-N

Rx/Tx-P

Bus Out/Termination

Shield

Shield

21

34

5

12

43

5

12

43

VDM100-50-SSI
VDM100-150-SSI

VDM100-50-IBS
VDM100-150-IBS

VDM100-50-P
VDM100-150-P
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E
D

M
/E

H
B

-5
-R

Measurement range 400 ... 4900 mm ◆

Reference target Reflector 800 m m x 200 mm 
type OFR-800/200

◆

Light s ource 2 x  7 em it LEDs , 626 nm ◆

Angle of d ivergence max. ± 40 ° horizonta l , m ax . ± 6 °  ver tica l ◆

Linear ity error ± 125  mm ◆

Tem perature in fluence ≤ 17  m m/K ◆

Read out rate 50 s-1 ◆

Operating disp lay LED green ◆

Function d is play LED y el low: Target (re flec tor) detected ◆

Operating vo ltage 18 ... 30 V  DC ◆

Ripple 10  % ◆

No-load supply current ≤ 250 m A ◆

Data rate 62500 MB it/s ◆

In ter face ty pe RS 485, hal f duplex ◆

Ambient temperatur e 10 ... 50 °C (283 ... 323 K) ◆

Protection degr ee IP64 accord ing to E N 60529 ◆

Connection connector M 12 x 1, 5-pin ◆

Material  

Housing aluminium , lacquer- coated , fixing p la te: a luminium , anodised ◆

Optical  face PM MA ◆

Mass 1000 g ◆

Distance measurement device EDM/EHB-5-R

• Not sensitive to ambient light
• Sturdy housing
• Object tracking also when cornering up to +/- 40°
• Simple switching of the measuring direction for cor-

nering or straight ahead navigation

29
.2

5

6.4

74
.7

97

12

86

21

4

135

16

M12

927033

180

160

92

+UB1

2

3 0 V

4 RS 485: A(-)

5 n.c.

RS 485: B(+)
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V
D

M
5

4-
60

00
-R

/2
0

/1
0

5

V
D

M
54

-6
00

0-
R

/2
0/

8
8/

1
05

Sensing range 0 ... 6  m ◆ ◆

Reference target Reflector H100-2R ◆ ◆

Light sour ce las er d iode ◆ ◆

Las er clas s 1  EN 60825- 1 ◆ ◆

Oper ating d is play LED gr een ◆ ◆

Func tion disp lay S wi tch ing sta te (output): 2x  LED red 
Operating mode (Bank ing) : LE D, green

◆

Oper ating v ol tage 18 ... 30 V DC ◆ ◆

Ripple 10  % wi thin the supply  to leranc e ◆ ◆

No- load supply current ≤ 200 mA ◆ ◆

Swi tc hing ty pe dark ON ◆

In terfac es RS 485 ◆

Signal output 2 pnp, short-cir cu it proof, protected against r everse polari ty ◆

Swi tc hing cur rent m ax . 200 mA ◆ ◆

Voltage dr op ≤ 2 .4  V ◆ ◆

Am bient temperature 0 ... 50 °C (273 ... 323 K) ◆ ◆

Pr otection degree IP 54 ◆ ◆

Connection c onnector M12 x 1, 5-p in ◆ ◆

Housing A BS ◆ ◆

Mass 200 g ◆ ◆

Distance sensor VDM54-6000-R/20/../105

• Not sensitive to ambient light
• Time-of-fl ight measurement
• Adjustable switch outputs
• VDM54-6000-R/20/105

Laser Class I

132

145

115

ø
 6

.5
 (

4x
)

72

55

4

18

80

85

VDM54-6000-R/20/88/105

Q1

Q2

IN

2/WH

1/BN

3/BU

4/BK

0 V

+UB

5/GY

RS 485 A (-)

RS 485 B (+)

n. c.

2/WH

1/BN

3/BU

4/BK

0 V

+UB

5/GY

VDM54-6000-R/20/105 VDM54-6000-R/20/88/105

Fahrzeug A Vorderseite

Fahrzeug B Rückseite

Reflektorset

ø 6.5

ø 3.5

132

72

100 200

10

4 10
0

vertikal typ. ± 3,5°

horizontal typ. ± 7,5°

Draufsicht

Seitenansicht

Reflektor

0 ... 6000 mm
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WCS2B reading head WCS2B-LS...

• Non-contact, absolute position en-
coder

• Automatic detection of dirt accu-
mulation

• RS 485 interface
WCS2B-LS1**
WCS2B-LS2**

• SSI interface
WCS2B-LS310
WCS2B-LS311

• Output of position and speed
WCS2B-LS1**
WCS2B-LS2**

W
C

S
2

B
-L

S
1

**

W
C

S
2

B
-L

S
2

**

W
C

S
2

B
-L

S
3

10

W
C

S
2

B
-L

S
3

11

Measuring range max. 327 m ◆ ◆ ◆ ◆

Resolution ± 0.42 mm  ( 1,200 positions/m) ◆ ◆ ◆ ◆

Pas sage speed ≤ 12.5 m/s ◆ ◆ ◆ ◆

Fr ee to leranc es  to  code r ai l horizontal : 10 m m ( ± 5 mm  )
vertica l: 10 mm  (  ± 5 m m )

◆ ◆ ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆ ◆ ◆

Power consumption 2 VA  
wi th option heating: 9  VA at 24 V  DC

◆ ◆ ◆ ◆

In terface ty pe RS  485 interface ◆ ◆

SSI in ter face ◆ ◆

Data output code binary code ◆ ◆

binary code , 25 bi ts ◆

Gray code , 25 b its ◆

Tr ansfer r ate Baud rate 19.2 kB it/s ... 187.5 kB it/s (to be defined with  
order)

◆ ◆

Clock  frequency 100 ... 1000 kHz ◆ ◆

Term ination wi th RS 485 termination ◆

without RS 485 termination ◆

Pause time ≥ 20 µs  
double request possible, if tp ≤ 10 µs

◆ ◆

Operating tem perature 0 ... 60 °C ( 273 ... 333 K)  
wi th option heating: - 40 ... 60 °C (233 ... 333 K)

◆ ◆ ◆ ◆

Relative humidi ty 90 % , non-condensing ◆ ◆ ◆ ◆

Connection type connec tor M12 x  1, 5-p in ◆ ◆

connec tor M12 x  1, 8-p in ◆ ◆

Protection degree IP54 ◆ ◆ ◆ ◆

Hous ing ABS  , Poly carbonate , Poly am ide (P A) ◆ ◆ ◆ ◆

Mass 500 g ◆ ◆ ◆ ◆

Ordering in form ation Mounting p la te included in  scope of del iv ery ◆ ◆ ◆ ◆

129

10

75

40 38 33

75 115

57

M12 x 1

B

SYNCHRON SERIELLES INTERFACE
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WCS3B reading head WCS3B-LS...

• Non-contact, absolute position en-
coder

• Automatic detection of dirt accu-
mulation

• Output of position and speed
WCS3B-LS1**
WCS3B-LS2**
WCS3B-LS410

• RS 485 interface
WCS3B-LS1**
WCS3B-LS2**

• SSI interface
WCS3B-LS310

• CANopen interface
WCS3B-LS410

W
C

S
3

B
-L

S
1

**

W
C

S
3

B
-L

S
2

**

W
C

S
3

B
-L

S
3

10

W
C

S
3

B
-L

S
4

10

Measur ing range m ax. 314.5 m ◆ ◆ ◆ ◆

Res olution ± 0.4 mm (1,250 positions/m) ◆ ◆ ◆ ◆

Passage speed ≤ 12.5 m /s ◆ ◆ ◆ ◆

Free to lerances to code ra il hor izonta l: 31 mm  ( ± 15.5 mm )
vertic al : 28 m m ( ± 14 mm )

◆ ◆ ◆ ◆

Operating d is play LED green: power on ◆ ◆ ◆ ◆

Data flow disp lay LED yel low: data communication active ◆ ◆ ◆ ◆

veloci ty  ind ication LED yel low ( on ly  with  option S, ve loci ty  output)  
o ff, if speed l imi t is ex ceeded (instead of data flow d isp lay)

◆ ◆ ◆

error display LED red 
flash ing: reading head outside of code rai l 
per manently on: in ternal  diagnostic test fai led

◆ ◆ ◆ ◆

Display 6-d ig it 7-s egment d isp lay (only with option D, d isp lay) 
adaptable to  instal la tion pos ition

◆ ◆ ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆ ◆ ◆

Power consum ption 2 VA 
with  option heating: 11 VA  at 24 V DC

◆ ◆ ◆ ◆

Interfac e type CANopen , elec tr ica lly iso lated ◆

RS 485 in terface ◆ ◆

S SI in terface ◆

Data output c ode binar y code ◆ ◆ ◆

binar y code , 25 b its ◆

Trans fer ra te B aud rate 19.2 kBi t/s ... 187.5 k Bit/s (to  be defined wi th 
order)

◆ ◆

m ax. 1  M Bi t/s ◆

Clock frequency 100 ... 1000 k Hz ◆

Termination with  RS 485 ter mination ◆

without RS 485 ter mination ◆

swi tc hable ◆

Pause tim e ≥ 20 µs 
double r equest poss ib le , i f tp ≤ 10 µs

◆

Output v eloci ty swi tc h output , s hort-ci rcu it pr oof 
(on ly with  option S, ve locity output)

◆ ◆ ◆

Switc hing vol tage Oper ating vol tage ◆ ◆ ◆

Operating temperatur e 0 ... 60 °C (273 ... 333 K) 
with  option heating: -40 ... 60 °C ( 233 ... 333 K)

◆ ◆ ◆ ◆

Relative hum id ity 90 % , non-c ondensing ◆ ◆ ◆ ◆

Connection ty pe connector M12 x 1, 5-p in ◆ ◆ ◆

connector M12 x 1, 8-p in ◆

Protection degree IP54 ◆ ◆ ◆ ◆

Housing A BS , PC ( Polycarbonate) ◆ ◆ ◆ ◆

Mass 500 g ◆ ◆ ◆ ◆

Order ing in for mation M ounting plate included in  s cope of de livery ◆ ◆ ◆ ◆

53

40
.5

99

78
.5

55

90

128

115

31

BWCS3

SYNCHRON SERIELLES INTERFACE
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WCS interface module WCS-IP11.

• Integrated display
• Connection of up to 4 reading 

heads LS211 or LS111
• DIN rail mounting

W
C

S
-IP

11
*

Insta lla tion DIN rai l m ounting ◆

Operating vo ltage 24 V ± 20 % ◆

Power consumption ≤ 2  W (without reading heads) ◆

Connection of contro l sys tem ◆

In terface ty pe push-pul l, para llel ◆

Tr ansfer r ate max. 500  Updates/s ◆

Output stage Push-pull  output ◆

Operating current max. 15 mA ◆

Data output form at WCS-IP110 : b inary code 
WCS-IP111 : Gr ay code

◆

Connection of Read head ◆

Connectable reading heads WCS-LS211 , WCS-LS111 ◆

In terface ty pe RS  485 ◆

transmission method half duplex ◆

RS 485 termination resis tor in tegrated ◆

Contro l input stor e input 
2 inputs for reading head address

◆

Signal  output err or condi tion ◆

Output type Push-pull  output ◆

Rated oper ational  cur rent ≤ 15 m A ◆

Operating tem perature 0 ... 55 °C ( 273 ... 328 K) ◆

Relative humidi ty ≤ 80 % ◆

Connection type rem ovable term inal  bloc k ◆

Hous ing width 100 m m ◆

Height o f housing 74 mm ◆

Hous ing depth 121 m m ◆

Protection degree IP20 ◆

Material plas tic ◆

Insta lla tion position any posi tion ◆

Mass approx . 400 g ◆

74

100121
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WCS interface module WCS-IS3...

• Integrated display
• Long possible cable legth between 

reading head and SSI master
• DIN rail mounting

W
C

S
-IS

31
*

W
C

S
-IS

32
*

Ins ta l la tion DIN ra il  mounting ◆ ◆

Operating v ol tage 24 V  ± 20 % ◆ ◆

Power consum ption ≤ 2 W (without reading heads) ◆ ◆

Connection of contr ol  s ystem ◆ ◆

Interfac e type S SI ◆ ◆

Trans fer ra te m ax. 500 kHz ◆ ◆

Data output format WCS- IS 310 : binary  c ode 
WCS- IS 311 : Gray code

◆

WCS- IS 320 : binary  c ode 
WCS- IS 321 : Gray code

◆

Bus ter mination resis tor integrated ◆ ◆

Connection of Read head ◆ ◆

Connectable reading heads WCS- LS211 ◆

WCS- LS221 ◆

Interfac e type RS 485 ◆ ◆

transm is sion m ethod hal f duplex ◆ ◆

RS485 term ination res istor integrated ◆ ◆

Operating temperatur e 0 ... 55 °C (273 ... 328 K) ◆ ◆

Relative hum id ity ≤ 80 % ◆ ◆

Connection ty pe removable terminal b lock ◆ ◆

Housing width 100 mm ◆ ◆

Height of housing 74 m m ◆ ◆

Housing depth 121 mm ◆ ◆

Protection degree IP20 ◆ ◆

Mater ia l p lastic ◆ ◆

Ins ta l la tion posi tion any  position ◆ ◆

Mass approx. 350 g ◆ ◆

74

100121

SYNCHRON SERIELLES INTERFACE
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WCS interface module WCS-.G210

• Up to 4 reading heads can be con-
nected

• DIN rail mounting
• CANopen interface

WCS-CG210

• DeviceNet interface
WCS-DG210

• INTERBUS interface
WCS-IG110

• PROFIBUS interface
WCS-PG210

• Ethernet interface with TCP/IP and 
UDP/IP

WCS-EG210

W
C

S
-P

G
21

0

W
C

S
-D

G
2

10

W
C

S
-C

G
2

10

W
C

S
-E

G
21

0

W
C

S
-I

G
11

0

Insta lla tion DIN ra il m ounting ◆ ◆ ◆ ◆ ◆

Operating vo ltage 24 V ± 10 % ◆

24 V ± 20 % ◆ ◆ ◆ ◆

Power consumption ≤ 3.6  W (wi thout reading heads) ◆ ◆ ◆ ◆ ◆

Connection of contro l sy stem ◆ ◆ ◆ ◆ ◆

In terface ty pe CANopen ◆

DeviceNet ◆

Ethernet ◆

INTE RB US -S ◆

PROFIBUS DP ◆

Tr ansfer r ate max. [MBi t/s ] 12 500 1 10/  
100

0.5/
2

Data output form at binary  c ode ◆ ◆ ◆ ◆

binary  c ode / Gray code , switc hable ◆

Bus  termination r esistor switchable ◆ ◆ ◆ ◆

Connection of Read head ◆ ◆ ◆ ◆ ◆

Connectable reading heads WCS-LS221 , WCS- LS 121 ◆ ◆ ◆ ◆ ◆

In terface ty pe RS 485 ◆ ◆ ◆ ◆ ◆

transmission method hal f duplex ◆ ◆ ◆ ◆ ◆

RS 485 termination resis tor switchable ◆ ◆ ◆ ◆ ◆

Operating tem perature 0 ... 45 °C (273 ... 318 K) , no m oistur e condensation ◆ ◆ ◆ ◆ ◆

Relative humidi ty ≤ 80 % ◆ ◆ ◆ ◆ ◆

Connection type Interface 1: terminal connection ≤ 2.5  mm 2  , 5  p in  
Interface 2: terminal connection ≤ 2.5  mm 2  , 5  p in

◆

Interface 1: RJ-45 sock et, 8-p in  
Interface 2: terminal connection ≤ 2.5  mm 2  , 5  p in

◆

Interface 1: 9-pin  S ub-D connector 
Interface 2: terminal connection ≤ 2.5  mm 2  , 5  p in

◆ ◆

Interface 1: 9-pin  S ub-D connector and S ub-D 
socket, 9-p in  

Interface 2: terminal connection ≤ 2.5  mm 2  , 5  p in

◆

Hous ing width 90 mm ◆ ◆ ◆ ◆ ◆

Height o f housing 127 m m ◆ ◆ ◆ ◆ ◆

Hous ing depth 55 mm ◆ ◆ ◆ ◆ ◆

Protection degree IP24 ◆ ◆ ◆ ◆ ◆

Material plastic ◆ ◆ ◆ ◆ ◆

Insta lla tion position any pos ition ◆ ◆ ◆ ◆ ◆

Mass approx . 200 g ◆ ◆ ◆ ◆ ◆

42.5

37.5 22

45

90

12
7

INTERBUS
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WCS interface module WCS-..G110

• Up to 4 reading heads can be con-
nected

• DIN rail mounting

W
C

S
-P

N
G

1
10

W
C

S
-M

B
G

11
0

Ins ta l la tion DIN ra il  mounting ◆ ◆

Operating v ol tage 24 V  ± 10 % ◆

24 V  ± 20 % ◆

Power consum ption ≤ 3.6  W (wi thout reading heads) ◆ ◆

Connection of contr ol  s ystem ◆ ◆

Interfac e type E thernet ◆

RS 422 ◆

Trans fer ra te 10 M Bit/s or 100 M Bit/s ◆

19.2 kBi t/s  or 38.4 k Bit/s ◆

Data output format b inar y code ◆ ◆

Bus ter mination resis tor swi tc hable ◆

Connection of Read head ◆ ◆

Connectable reading heads WCS- LS221 , WCS -LS121 ◆ ◆

Interfac e type RS 485 ◆ ◆

transm is sion m ethod hal f duplex ◆ ◆

RS485 term ination res istor swi tc hable ◆ ◆

Operating temperatur e 0 ... 45 °C (273 ... 318 K) , no m oisture condens ation ◆

-20 ... 55 °C (253 ... 328 K ) , no m oisture condensation ◆

Relative hum id ity ≤ 80 % ◆ ◆

Connection ty pe Interface 1: terminal  c onnection ≤ 2 .5 mm 2  

In terface 2: terminal  c onnection ≤ 2 .5 mm 2

◆

In terface 1: RJ- 45 soc ket, 8-pin 
In terface 2: terminal  c onnection ≤ 2 .5 mm 2  , 5 p in

◆

Housing width 23 m m ◆ ◆

Height of housing 100 mm  ( wi thout connector/terminals ) ◆

118 mm ◆

Housing depth 115 mm ◆

117 mm  ( wi thout connector/terminals ) ◆

Protection degree IP20 ◆ ◆

Mater ia l p lastic ◆ ◆

Ins ta l la tion posi tion any  position ◆ ◆

Mass approx. 130 g ◆

approx. 200 g ◆

11
7

100 23



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 619

7.3

P
o

si
ti

o
n

in
g

 / 
P

o
si

ti
o

n
 s

en
si

n
g

, P
o

si
ti

o
n

 e
n

co
d

in
g

 s
ys

te
m

 W
C

S

WCS2 Code rail WCS2-CS...

• Flexible installation by means of 
alu profile- or mounting bracket 
system

• High mechanical stability
WCS2-CS55-M1
WCS2-CS70-M1

• Suitable for applications with wide 
temperatur variations

WCS2-CS55-M1
WCS2-CS70-M1

• High chemical resistance
WCS2-CS55-L1
WCS2-CS70-L1

• Low weight
WCS2-CS55-L1
WCS2-CS70-L1

W
C

S
2

-C
S

5
5-

L
1

W
C

S
2

-C
S

5
5-

M
1

W
C

S
2

-C
S

7
0-

L
1

W
C

S
2

-C
S

7
0-

M
1

Length 0.1 ... 327 m ◆ ◆ ◆ ◆

Radius  of bend ≥ 500 m m ◆ ◆ ◆ ◆

Operating tem perature -40 ... 100 °C (233 ... 373 K) ◆ ◆

-40 ... 60 °C (233 ... 333 K ) ◆ ◆

Insta lla tion temper ature 10 ... 60 °C ◆ ◆

Material  th ick ness 0.5 mm ◆ ◆

0.7 mm ◆ ◆

Tension loading ≤ 230 N 4500 N 340 N 6500 N
Material sta in less s tee l 1.4310 ◆ ◆

polyester  lam inate ◆ ◆

Thermal expansion c oefficient approx. 2.8   x  10-5 / K ◆ ◆

1.6  x 10-5 / K ◆ ◆

Mass / m 30 g 175 g 40 g 240 g

6-figure item number

6,
6

7,
5

25

125 250 min. 100

12

55

max. 327600

20 20 2020 20 20

XXX.XXX XXX.XXX XXX.XXX

6-figure item number

6.
6

41

125 250 min. 100

12

70

max. 327600

20 20 2020 20 20
15

XXX.XXX XXX.XXX XXX.XXX



620
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

7.3

P
o

si
ti

o
n

in
g

 / 
P

o
si

ti
o

n
 s

en
si

n
g

, P
o

si
ti

o
n

 e
n

co
d

in
g

 s
ys

te
m

 W
C

S
WCS3 code rail WCS3-CS70-..

• Flexible installation by means of 
alu profile- or mounting bracket 
system

• High mechanical stability
WCS3-CS70-M1

• Suitable for applications with wide 
temperatur variations

WCS3-CS70-M1

• High chemical resistance
WCS3-CS70-L*

• Low weight
WCS3-CS70-L*

W
C

S
3-

C
S

7
0

-L
*

W
C

S
3

-C
S

7
0-

M
1

Length 0.1 ... 314.5 m ◆ ◆

Radius of bend ≥ 300 m m ◆ ◆

Operating temperatur e -40 ... 100 °C (233 ... 373 K) ◆

-40 ... 60 °C (233 ... 333 K ) ◆

Ins ta l la tion tem perature 10 ... 60 °C ◆

Mater ia l thicknes s 0.5 mm ◆

0.7 mm ◆

Tension loading ≤ 260 N ◆

≤ 5000 N ◆

Mater ia l sta in less stee l 1.4310 ◆

polyester  lam inate ◆

Therm al  expans ion coeffic ient approx. 2.8   x  10-5 / K ◆

1.6  x 10-5 / K ◆

Mass 240 g / m ◆

40 g / m ◆

Order ing in for mation WCS3-CS70-L0: without mounting holes  
WCS3-CS70-L1: with  standard mounting holes  
WCS3-CS70-L2: with  Vahle VK S mounting holes

◆

6-figure item number

19.2 19.2 19.219.2 19.2 19.2

6.
6

7.
5

120 240 min. 96

12

70

max. 314500

XXX.XXX XXX.XXX XXX.XXX
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Inclination sensor, 1-axis INX360D-F99-I2E2-...

• Measuring range 0 . .. 360°
• Analogue output 4 mA ... 20 mA
• Evaluation limits can be taught-in
• 2 switch outputs freely adjustable

Electrical connection

Standard symbol/Connection:

+UB

Out 2
Out 1
Analogue output
-UB

I

BN

BU

WH
BK
GY

Standard symbol/Connection:

+UB

Out 2
Out 1
Analogue output
-UB

I

1

3

2
4
5

IN
X

36
0

D
-F

9
9

-I
2E

2-
V

15

IN
X

3
60

D
-F

99
-I

2
E

2-
5M

Measurement range 0 ... 360  ° ◆ ◆

Abs olute acc uracy ≤ ± 0 .5  ° ◆ ◆

Resolution ≤ 0 .1  ° ◆ ◆

Repeat accuracy ≤ ± 0 .1  ° ◆ ◆

Temperature influence ≤ 0 .027  ° /K ◆ ◆

Operating disp lay LE D, green ◆ ◆

Teach-In ind ication 2 LEDs ye llow /s wi tching sta tus), flash ing ◆ ◆

Button 2 pus hbuttons ( TE ACH-IN of the switch po ints , TE ACH-
IN for  evaluation range )

◆ ◆

Switch ing sta te 2 ye llow LEDs: S wi tch ing status (eac h output) ◆ ◆

Operating vo ltage 10 ... 30 V DC ◆ ◆

No-load supply cur rent ≤ 25 m A ◆ ◆

Time delay before availab il ity ≤ 200 ms ◆ ◆

Output type 2 switch outputs pnp, NO , pr otected agains t reverse po la-
rity , short-c ircu it proof

◆ ◆

Operating current ≤ 100 mA ◆ ◆

Vol tage drop ≤ 3  V ◆ ◆

Output type 1 current output 4  ... 20 mA ◆ ◆

Load im pedance nicht uebersetz t! ◆ ◆

Ambient temperature -25 ... 85 °C (248 ... 358 K) ◆ ◆

Connection type connec tor M12 x  1, 5-p in ◆

5 m , PUR cable 5 x  0 .5 m m2 ◆

Hous ing m ateria l Griv ory  30% GF ◆ ◆

Protection degree IP68 / IP 69K ◆ ◆

Mass 240 g ◆ ◆

Button

10 45 10

64

65

4 x ø 5.5

7
30

7
22

37

LEDs

Button

10 45 10

64

65

4 x ø 5.5

M12

7
30

7
18

.5

37

LEDs
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Inclination sensor, 2-axis INY360D-F99-2I2E2-...

• Measuring range 0 ...  360°
• Analogue output 4 mA ... 20 mA
• Evaluation limits can be taught-in
• 2 switch outputs freely adjustable

Electrical connection

Standard symbol/Connection:

+UB

Out 2 (Y)
Out 1 (X)
Analogue output Y
Analogue output X
GND
-UB

I

BN

VT
GY
BU

WH
BK
PK

Standard symbol/Connection:

+UB

Out 2 (Y)
Out 1 (X)
Analogue output Y
Analogue output X
GND
-UB

n.c.

I

1

7
5
3
8

2
4
6

IN
Y

3
60

D
-F

99
-2

I2
E

2
-V

1
7

IN
Y

3
6

0D
-F

9
9-

2
I2

E
2-

5
M

Measur em ent r ange 0 ... 360  ° ◆ ◆

Absolute accuracy ≤ ± 0 .5  ° ◆ ◆

Res olution ≤ 0.1   ° ◆ ◆

Repeat ac cur acy ≤ ± 0 .1  ° ◆ ◆

Temperatur e in fluence ≤ 0.027  °/K ◆ ◆

Operating d is play LED, green ◆ ◆

Teach-In  ind ic ation 2 LE Ds y el low /switch ing s ta tus ), flas hing ◆ ◆

Button 2 pushbuttons ( TEACH-IN of the swi tc h points , TEACH-
IN for ev aluation range )

◆ ◆

Switc hing state 2 yel low LEDs: Switch ing s tatus (each output) ◆ ◆

Operating v ol tage 10 ... 30 V  DC ◆ ◆

No-load supply current ≤ 25 mA ◆ ◆

Tim e delay  before av ai labi li ty ≤ 200 m s ◆ ◆

Output type 2 swi tch outputs pnp, NO , protected against rev ers e po la-
ri ty , s hort-ci rcu it proof

◆ ◆

Operating c urrent ≤ 100 m A ◆ ◆

Voltage dr op ≤ 3 V ◆ ◆

Output type 2 cur rent outputs 4 ... 20 m A 
(one output for eac h axis )

◆ ◆

Load impedance nic ht uebers etzt! ◆ ◆

Am bient temperature -25 ... 85 °C (248 ... 358 K ) ◆ ◆

Connection ty pe connector M12 x 1, 8-p in ◆

5 m, PUR cable 7x 0.5 mm 2 ◆

Housing material Grivory 30% GF ◆ ◆

Protection degree IP68 / IP69K ◆ ◆

Mass 240 g ◆ ◆

Button

10 45 10

64

65

4 x ø 5.5

7
30

7
22

37

LEDs

Button

10 45 10

64

65

4 x ø 5.5

M12

7
30

7
18

.5

37

LEDs
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Overview
Besides the sensors in the previous chapters Pep-
perl+Fuchs also offers a wide product range for the
evaluation of signals.

The sensor signals often need to be displayed clearly
visible on site or further processed and used for the di-
rect process control. For the optimum solution of this
task we offer you a wide range of
- displays
- counters
- rate measurement devices
- switchgear
- sensor output converters
- speed monitors
- frequency converters
- standstill monitors.

1 Displays and counters

1.1 Visibility

Choose from 4 standard sizes for your application re-
quirements. The front dimensions are 48x24 / 48x48 /
96x48 and 32x15 mm.

When good visibility is required, or perhaps if the ob-
server is several meters from the display, the 96x48
mm size offers a solution with its highly visible LED. 

1.2 Display type

Units are available with a high-contrast liquid crystal
display (LCD) or a light emitting diode display (LED).
The LCD display is more economical and requires less
current . When a high level of  readability is required,
a large LED display should be selected.

1.3 Electromechanical counters

Electromechanical counters are used where no elec-
trical output signals are required and a cost-effective
counting function has to be achieved with or without a
reset function. The KCM series satisfies these require-
ments. 

1.4 Electronic preset counters

Electronic preset counters are used to control se-
quences via switch outputs and to display scaled val-
ues. KCT series electronic counters with LED display
offer excellent readability. 

1.5 Time measurement

The KCN and KCT series multifunction devices are
suitable for both short and long-term measurements.
They can measure times to an accuracy of one milli-
second. The measuring intervals can be automatically
started and stopped through the use of 2 inputs. Long
term measurements are also possible. The maximum
displayable time is 999999 hours.

1.6 Velocity / frequency measurement

In order to measure revolutions and frequencies,
pulse separations are measured (measurement of the
period of oscillation between 2 pulses). The indication
can simply be scaled and  represented in Hertz or rpm.
The KCN and KCT series are ideal for these applica-
tions. 

1.7 Multifunction devices

The KCN and KCT series with the timer, counter, and
frequency measurement functions provide solutions
when a number of signals must be acquired by one de-
vice and the related programming adapted quickly to
the specific application. These series also offer advan-
tages where future plant modifications may be in-
volved and in reducing inventory by utilizing just one
device.

1.8 Displaying analog values

The DA5 series is used to display measured analog
values such as pressure, temperature, and distance.
These devices provide a scaled indication of the mea-
sured values in a digital presentation with excellent
readability. The series features a  96x48 mm display
and two relay outputs for level detection. Depending
on model selected, the display can provide power to
the sensor.

1.9 Operation

The requirements vary depending on the specific ap-
plication, but generally include: 
- no adjustability / only reset function, so that nothing can be

re-adjusted
- operation as simple and straightforward as possible, with

limited functionality 
- menu-driven operating control with great flexibility

These requirements are covered with Pepperl+Fuchs
multifunction series:
- KCM (no adjustment option)
- KCY (simple adjustment of preset values by one button for

each position)
- KCN and KCT (menu-driven operation up to the

connection via an RS 232 interface; push-button lock can
be activated).

Evaluation devices 
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Overview of displays and counters

Type designation

Display type Supply Feature Dimensions
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DA5-IU-C • 5 • 2 • 0 0 • • • 627

DA5-IU-2K-C • 5 • 2 • 2 0 • • • 628

DA5-IU-2K-V • 5 • 2 • • 2 0 • • • 628

KCM-51-C • 5 • 0 • 0 0 • • 629

KCM-51-V • 5 • 0 • 0 0 • • 629

KCM-70-C • 7 • 0 • 0 0 • 630

KCM-70-V • 7 • 0 • 0 0 • 630

KCM-70A-C • 7 • 0 • 0 0 • 631

KCM-70A-V • 7 • 0 • 0 0 • 631

KCT-6S-C • 6 • 0 • • • 0 0 • • • 632

KCT-6ST-C • 6 • 1 • • • 0 1 • • • 632

KCT1-6SR-C • 6 • 1 • • • 1 0 • • 633

KCT1-6SR-V • 6 • 1 • • • 1 0 • • 633

KCT1-6WR/RS232-V • 6 • 2 • • • 2 0 • • 634

KCT2-6ST-V • 6 • 1 • • • 0 1 • • • 635

KCT1-5SR-V • 5 • 1 • • • 1 0 • • 636

KCY1-6SR-B • 6 • 1 • • • 1 0 • • 637

KCN1-6SR-C • 6 • 1 • • • 1 0 • • 638

KCN1-6SR-V • 6 • 1 • • • 1 0 • • 638

KCN1-6ST-C • 6 • 1 • • • 0 1 • • 639

KCN1-6ST-V • 6 • 1 • • • 0 1 • • 639

KCN1-6WR-C • 6 • 2 • • • 2 0 • • 640

KCN1-6WR-V • 6 • 2 • • • 2 0 • • 640

KCN1-6WT-C • 6 • 2 • • • 0 2 • • 641

KCN1-6WT-V • 6 • 2 • • • 0 2 • • 641

Evaluation devices
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2 Rate monitors
Rate monitors are pulse-controlled time/frequency
measuring devices. Unlike the standard speedome-
ters (KCT...) that count the incoming pulses within a
fixed time interval, our TC series rate monitor evalu-
ates the period of time between two consecutive input
pulses (cycle method).

The time period is assigned an adjustable multiplica-
tion factor and converted into a rotational speed in rpm
or a velocity, depending on the mode of operation.

The advantage:
The cycle method only requires one pulse per rotation
and maximum of two rotations to capture the speed
with high accuracy.

Speed = 1 / T x 60 min-1

T = time between two pulses
min-1 = rotations per minute

3 Switchgear
The  FC-21-V  electronic cam switch functions the
same a mechanical cam switch.

The position of the machine to be controlled is read
from an absolute value rotary encoder. Depending on
the resolution of the rotary encoder, up to 512 cams
can be programmed on each of the 24 cam paths. The
electronic outputs are switched on and off depending
on the position obtained.

The FC-21-V  outputs are used to initiate the actuating
elements of the machine (solenoid valves, relays, etc.)
according to the operating cycle. It also provide a link
to higher level control systems (PLCs, etc.).

The FC-21-V electronic cam switch meets the require-
ments of flexible manufacturing by storing up to 10 dif-
ferent programs in the working memory (EEPROM)
and allowing their external selection.

To back up the data, the programs can be saved onto
standard compact cassettes using a cassette record-
er.

4 Sensor output converters
Sensor output converters form the interface between
the sensor and the controller if the output signal of the
sensor cannot be processed directly. This is the case
when a 2-wire sensor with Namur interface has to di-
rectly switch a load. The sensor may be used with an
output converter that supplies power to the sensor and
lead monitoring functions. The sensor output evalu-
ates the sensor circuit and switches its output accord-
ingly. Sensor output converters are also used to
convert 3 wire sensors when the current load capacity
of the sensor output is not sufficient for the connected
load.

5 Speed monitors
A speed monitor is a device used to indicate and mon-
itor periodic signals (frequencies and rotational
speeds) which occur in almost all areas of automation
and process engineering.

The input signals are evaluated using the cycle meth-
od. That is by measuring the duration of a period and
then converting it by a very fast microcontroller to a
frequency or rotational speed.

During the development of this device, the frequently
occurring case of rotational speed measurement was
given particular attention. For this reason, indications
and inputs can be either in Hz or in rpm. There is also
the option in applications  with slow processes whose
sensors provide several pulses per rotation to auto-
matically operate using the actual drive speed by pre-
setting the number of pulses per rotation.

The monitoring function is achieved by a limit value
whose upper and lower hysteresis values can be free-
ly selected within the respective measurement or indi-
cating range. The output signal is generated if the
preset limits are exceeded upwards or downwards. 

These devices include ON delay and OFF delay, de-
fined ON time, and pulse lengthening features. Under-
speed or overspeed monitoring can also be selected.
A built-in start-up override prevents false signals from
occurring during the start-up of the monitored system.

All currently available two-, three-, or four-wire sen-
sors and rotary encoders are acceptable as the sen-
sor. In addition, terminals are available for connecting
sensors according to DIN 19234 (NAMUR).

6 Frequency to voltage/current
converter
Frequency to voltage/current converters have a func-
tion similar to speed monitors. The difference is that a
voltage or current value proportional to the input fre-
quency
- 0 V ...10 V
- 2 V ... 10 V
- 0 mA ... 20 mA
- 4 mA ... 20 mA

is used as an output signal. The pulse output produces
the input frequency divided by the adjustable factor
(1 ... 1200).

Evaluation devices 
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Digital display unit DA5-IU-C

• Bright, high contrast 5-digit LED indica-
tor

• Leading zero suppression
• Adjustable decimal point
• Maximum- and minimium-value display

Function
The DA5-IU-C permits a simple visual
inspect ion by operating and maintenance
personnel.  I t converts the analogue sensor
output signal into a readable form for this
purpose. Depending on the task or setting,
4 ... 20 mA or 0 . .. 100 % values can be dis-
played.

Scope of delivery:
• Process control unit DA5-IU-C
• Screw terminal, 7-pin
• Clamp clip
• Seal
• 1 sheet of adhesive symbols

Dimensions

Electrical connection

DA5-IU- C
General specifications
Pre-se lection none
Data storage 106 storage cy cles or  10 y ears, EE PROM
Programm ing keypad-dr iven m enu
Indicators/operating means
Ty pe 7-s egment LED display, r ed
Number  of decades 5
Display value digi t he ight 8  m m
Display in terva l -19999 ... 99999
Decim al  po in t free ly  ad justab le
Resolution 14 Bi t
Scale factor via  linear c haracter istic  c urv e
Reset maxim um  value, manually
Key  in terlock  -
Electr ical specifications
Operating vo ltage 10 ... 30 V DC
Power consumption 1.5 VA
Input
Im pedance 1 M Ohm
Vol tage max. 30 DC
Analogue vo ltage input 0 ... 10 V  / 2  ... 10 V DC
Analogue current input 0 ... 20 m A / 4 ... 20 m A
Mechanical specifications
Connection 7-p in scr ew term inal  

max. cor e cross- section 0.34 ... 1.5  m m2

Mass approx . 50 g

1 2 3 4 5 6 7

max. 19.3

59 6.5

4

22
 x

 4
5

48

24

Terminal
No.
1
2
3
4
5
6
7

10 ... 30 V DC
0 V (GND)
0 V LATCH
LATCH
Current input
0 V input signal
Voltage input

1 2 3 4 5 6 7
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Process control and indication equipment DA5-IU-2K-*

• 2 adjustable limit values
• 2 relay outputs
• Operation via keypad
• Programmable characteristics
• Resetting the outputs, automatic, ma-

nual or with external signal
• Connection via plug-in screw terminals
• Auxil iary power output for sensors (On-

ly DA5-IU-2K-V)
• Protection degree IP65 in accordance 

with DIN EN 60529 (front only)
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6
• System hum suppression

Function
The DA5-IU-2K-. .. permits a simple visual
inspection by operating and maintenance
personnel. It converts the analogue sensor
output signal into a readable form for this
purpose. Depending on the task or sett ing,
4 mA ... 20 mA or 0 % ... 100 % values can
be displayed.

Scope of delivery:
• Process control unit DA5-IU-2K-...
• Screw terminals

1 RM 5.08 8-pole terminal for power sup-
ply and outputs
1 RM 3.81 11-pole terminal for measuring
and control inputs

• Clamp clip
• Seal
• 1 sheet of adhesive symbols

Dimensions

Electrical connection

DA5-IU-2K-C DA5-IU-2K-V
General specifications
Pre-s election 2-fo ld
Data storage 106 storage c ycles or 10 years , E EPROM
Program ming k eypad-driven menu
Indicators/operat ing means
Type 7-s egment LED display , red
Num ber of dec ades  5
Disp lay va lue d igi t height 14.2 mm
Pre-s election d igi t height 14.2 mm
Display interva l -19999 ... 99999
Dec imal point freely ad justable
Res olution 14 B it
Sc ale fac tor via char acteris tic curve wi th up to 24 va lue pa irs
Res et manual ly or ex ternal
Key in ter lock with  " high"-level  at term inal  "KE Y"
Elect rical specificat ions
Operating v ol tage 10 ... 30 V  DC 90 ... 260 V AC
Power consum ption 2 W 7 V A
Output
Relay  2 x 250 V AC/ 300 V DC, 3 A , c hangeo-

ver  c ontac t
2 x  250 V A C/ 300 V  DC, 3 A, changeo-

ver contact
Sensor  s upply - 24 V DC , 100 m A
Input
Impedance > 1 M Ω for vo ltage meas urement 

< 50 Ω for  c urr ent m easurement
Analogue vo ltage input 0 ... 10 V  / 2  ... 10 V DC,

-10 ... 10 V DC
Analogue current input 0 ... 20 m A / 4  ... 20 mA
Mechanical specif ications
Connection 8-pin and 11 pin c onnectors wi th p lug- in  s crew terminals
Mass  220 g

Control panel cutout

96

48

44
.9

x9
1.

9

92+0.8

67.1 6.5

4

max. 19

45
+

0.
6

15.5

not assigned

on S1

Reset S1/8

Auxiliary power output
(only on DA5-IU-2K-V)

Reference earth for reset S1/7

Key lock-out "Key" S1/6

Voltmeter input S1/3

Reference earth S1/2

Ammeter input S1/1

90 ... 260 V AC supply (...-V)
10 ... 30 V DC   0 V DC (...-C) Connector S1/... Connector S2/...

Indicator

Relay 2

Relay 1

+
24

 V
 D

C
,

0 
V

 D
C

OUT 1 S2/3

4 5 10 S1/11

10
0 

m
A

S1/9

S2/2

S2/1
OUT 2 S2/6

S2/5

S2/4

S2/7   S2/8
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Summator KCM-51-*

• Electromechanical summator
• 5 decade devices
• Counter frequency 10 Hz
• Manual reset
• Power supply 24 V DC or 230 V AC
• Fixing with latch fastener for easy in-

stallation
• Protection degree IP42 in accordance 

with DIN EN 60529 (front only)
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6

Dimensions

Electrical connection

KCM-51-C KCM -51-V
Indicators/operating means
Ty pe digi tal  d isplay
Number  of decades 5
Display value digi t height 4 mm
Reset m anually
Electr ical specifications
Operating vo ltage 24 V DC 230  V A C
Power consumption 0.6 W 1.3 VA
Input
Counting frequenc y 10 Hz
Mechanical specifications
Li fe tim e > 50 x  106 pu lses > 50 x 106 pu ls es
Connection flexible leads  A WG 22

150 mm  long
flex ib le  leads AWG 22

150 m m long
Mass 62 g 48 g

00000

Cut-out in control panel

Reset button
1

24
22

.2
+

0.
3

48

45+0.6

150 53.8 3

6

Counter
device

Counter
device

AC Supply

DC Supply
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Summator KCM-70-*

• Electromechanical summator
• 7 decade devices
• Without reset
• Power supply 24 V DC or 230 V AC
• Fixing with latching spring or latch fas-

tener for  easy installation
• Protection degree IP42 in accordance 

with DIN EN 60529 (front only)
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6
• Counter frequency up to 25 Hz

KCM-70-V
• Counter frequency 10 Hz

KCM-70-C

Dimensions

Electrical connection

KCM -70-C KCM- 70-V
Indicators/operat ing means
Type d ig ita l d isp lay
Num ber of dec ades  7
Disp lay va lue d ig it he ight 4  mm
Elect rical specificat ions
Operating v ol tage 24 V  DC 230 AC
Power consum ption 0.6 W 1.3 VA
Input
Counting frequency 10 Hz
Mechanical specif ications
Lifetime > 50 x 106 pu lses > 50 x  106 pu lses
Connection flex ib le  leads AWG 22

150 m m long
flexible leads  A WG 22

150 mm  long
Mass  60 g 50 g

0000000

Cut-out in control panel

150 49 3

1

24
22

.2
+

0.
3

48

45+0.6

Counter
device

Counter
device

AC Supply

DC Supply
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Summator KCM-70A-*

• Electromechanical summator
• 7 decade devices
• Counter frequency up to 25 Hz
• Without reset
• Power supply 24 V DC or 230 V AC
• Fixing with latching spring or latch fas-

tener for easy installation
• Protection degree IP65 in accordance 

with DIN EN 60529 (front only)
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6

Dimensions

Electrical connection

KCM-70A-C KCM -70A-V
Indicators/operating means
Ty pe digi tal  d isplay
Number  of decades 7
Display value digi t height 4 mm
Electr ical specifications
Operating vo ltage 24 V DC 230 A C
Power consumption 0.3 W 0.9 VA
Input
Counting frequenc y 25 Hz 10 Hz
Mechanical specifications
Li fe tim e > 50 x 106 pu ls es
Connection flexible leads AWG 22

150 mm  long
Mass 18 g

0000258

Cut-out in control panel

Rmax
 0.

5

13
x2

9.
9

2 1.1

max. 3

150 32.7

32

30+0.3

13
+

0.
5

15

Counter
device

Counter
device

AC Supply

DC Supply
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Counter/Timer/Tachometer KCT-6S***

• Counter/Timer/Tachometer
• Counter frequency up to 20 kHz
• LED indicator, red
• 6 decade devices
• Operation via keypad
• Two counter inputs
• Fixing with plug-in frame for  easy instal-

lation
• Connection via screw terminals
• Manual or external reset
• PNP and NPN sensors can be connec-

ted
• Protection degree IP65 in accordance 

with DIN EN 60529 (front only)
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6

Dimensions

Electrical connection

KCT-6S -C KCT-6ST-C
General specifications
Pre-s election - s ingle
Program ming keypad-driv en menu key pad- driven menu
Indicators/operat ing means
Type 7-segment LE D d is play, red 7-segm ent LED disp lay, red
Num ber of dec ades  6 6
Disp lay va lue digi t he ight 8  m m dig it height 8  mm
Pre-s election - active at counter  v alue ≤ 0
Disp lay interva l -199999 ... 999999  wi th  suppression of 

leading zeros
-199999 ... 999999  with  s uppr ess ion of 

leading z eros
Dec imal point 0 to  m ax  3 frac tional d ig its 0 to  max 3 fractional  d igi ts
Sc ale fac tor 0 .0001 ... 99.9999 0.0001 ... 99.9999
Res et m anual ly or external manually  or external
Key in ter lock - -
Elect rical specificat ions
Operating v ol tage 10 ... 30 V DC
Power consum ption 1.5 W
Input
Counting frequency 30 Hz / 20 kHz
Impedance 10 kOhm
Voltage low: 0 V DC ... 0.2  x  s upply vo ltage; h igh: 0 .6 x supply vo ltage ... 30 V DC
Counting method adding or subtrac ting
Output
Optocoupler - Semic onductor output 30 V, max. 10 m A
Mechanical specif ications
Connection 5-p in  scr ew term inal  ,

m ax . core cross-section 0.34 ... 1 .5 mm 2
7-pin  s crew ter minal ,

max. cor e cross- sec tion 0.34 ... 1.5  m m2

Mass  48 g 48 g

1 2 3 4 5 6 71 2 3 4 5

KCT-6S-C KCT-6ST-C

max. 19.3

59 6.5

4

22
 x

 4
5

48

24

4

5

3

2

6

7

1

Input B

Reset

Input A

10 ... 30 V DC

GND

Counting device
with display

Polarity control

Optocoupler output
(only KCT-6ST-C)
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Batch controller KCT1-6SR-*

• Counter/Timer/Tachometer
• Counter frequency up to 20 kHz
• 6-digit LED indicator, red
• 1 Pre-selection
• Status LED indication for  output an pre-

selection value
• Display range and preselection range 

from -199999 up to 999999
Overflow wil l be evaluated correctly up 
to 1 decade

• Programmable functionality as pulse 
counter, frequency counter, timer or 

• Relay output
• Adding/subtracting via 2 separate in-

puts
• PNP and NPN sensors can be connec-

ted
• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCT1-6S R- C KCT1-6SR-V
General specifications
Pre-se lection sing le
Programm ing keypad-driven m enu
Indicators/operating means
Ty pe 7-segm ent LE D d isp lay, red
Number  of decades 6
Display value digi t height 8 mm
Pre-se lection switchable
Display in terva l -99999 ... 999999
Decim al  po int 0 to m ax 3 fr actional  digi ts
Scale factor 0 .0001 ... 99.9999
Reset manually or  external
Key  in terlock  wi th "h igh"-leve l a t terminal " KEY"
Electr ical specifications
Operating vo ltage 10 ... 30 V DC 90 ... 250 V  A C
Power consumption m ax . 1 .2 VA m ax . 7  VA
Input
Counting frequenc y 20 kHz 20 k Hz
Im pedance approx. 10 kOhm appr ox. 10 kOhm
Vol tage low: 0 ... 0 .2 x Ue 

high: 0 .6 x Ue ... 30 V DC
low: 0 ... 4  V  DC 

h igh: 12 ... 30 V  DC

Counting m ethod adding or subtracting adding or subtracting
Output
Relay 250 V  AC, 0.3 ... 3  mA, changeover con-

tact
250 V AC, 0.3 ... 3 mA , c hangeover con-

tact
Sensor supply  - 14.4 ... 28 V DC, 100 mA
Mechanical specifications
Connection 2 plug-in 7-pin sc rew term inals 

max. core c ros s-section 0.34 ... 1 .5  mm 2

Mass approx. 200 g

15.5

80.1

9.3

7.3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

31 4 52

Connector assignment X1
supply voltage and outputs

Terminal
No.
1
2
3

4

5

6

7

AC version

n.c.
n.c.
output relay 
common contact (C)
output relay 
normally open contact (NO)
output relay 
normally closed contact (NC)
supply voltage
90 ... 250 V AC
supply voltage
90 ... 250 V AC

10 ... 30 V 
DC version

operating voltage
10 ... 30 V DC
0 V DC (GND)

Terminal
No.
4
5

AC and DC versions

Relay normally closed (NC)
Relay normally open (NO)

Terminal
No.
1

2

3
4
5
6
7

AC version

Sensor
Supply voltage
Reference voltage

Counter input A
Counter input B
Reset input
Gate circuit
Input for key locking

10 ... 30 V 
DC version
not 
connected
not 
connected

Name

+24 VDC

0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connector assignment X2
inputs

Attention
In the case of selection of      and       (inverted relay 
function) the function of terminals 4 and 5 are changed:

3 71 4 5 62

3 71 4 5 62X2

X1
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Counter/Timer/Tachometer KCT1-6WR/RS232-V

• Counter/Timer/Tachometer
• 6-digit LED indicator,  red
• 2 independent pre-select values
• RS 232 interface for parameter assign-

ment
• Status LED indication for output an pre-

selection value
• Display range and preselection range 

from -199999 up to 999999
Overflow will be evaluated correctly up 
to 1 decade

• Programmable functionality as pulse 
counter,  frequency counter, timer or 

• Relay output
• Adding/subtracting via 2 separate in-

puts
• PNP and NPN sensors can be connec-

ted
• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCT1-6WR/RS 232- V
General specifications
Pre-s election 2-fold
Program ming keypad-driv en menu
Indicators/operat ing means
Type 7-segm ent LE D d isp lay, red
Num ber of dec ades  6
Disp lay va lue d ig it height 8  mm
Pre-s election swi tc hable
Disp lay interva l -999999 ... 999999
Dec imal point 0  to  max 3 fractional  d ig i ts
Sc ale fac tor 0 .0001 ... 99.9999
Res et m anually or external
Key in ter lock with  "high"- level  at term inal "KE Y"
Elect rical specificat ions
Operating v ol tage 90 ... 250 V A C
Power consum ption m ax. 7  V A
Input
Interfac e RS 232 in terface for parameter assignment
Counting frequency 20 kHz
Impedance approx. 10 kOhm
Voltage low: 0 ... 4  V DC 

h igh: 12 ... 30 V  DC
Counting method adding or subtracting
Output
Relay  250 V  AC, 0.3 ... 3  A, 1 changeover contact, 1  norm al ly-open
Sensor  s upply 14.4 ... 28 V DC, 100 mA
Mechanical specif ications
Connection 2 plug-in  7-pin sc rew term inals
Mass  approx. 200 g

15.5

80.1

9.3

7.3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

31 4 52

Connection assignment X1
Supply voltage and outputs

Terminal
No.
1
2
3

4

5

6

7

AC version

Output 1 relay contact
Output 1 relay contact
Output 2
relay common contact (C)
Output 2 relay
normally open contact (NO)
Output 2 relay
normally closed contact (NC)
Power supply
90 ... 250 V AC
Power supply
90 ... 250 V AC

Terminal
No.
4
5

AC version

Relay normally closed contact (NC)
Relay normally open contact (NO)

Terminal
No.
1
2

3
4
5
6
7

AC version

Sensor supply voltage
Reference voltage

Counter input A
Counter input B
Reset input
Gate input
Input of push-button lock

Name

+24 V DC
0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connection assignment X2
Inputs

Connection assignment X3
Serial interface

Attention
In the case of selection of      and       (inverted relay 
control) the connections of terminals 4 and 5 are changed:

3 71 4 5 62

3 71 4 5 62X2

X1

31 4 52

X3
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Counter/Timer/Tachometer KCT2-6ST-V

• Counter/Timer/Tachometer
• Extremely bright, large LED indicator
• 1 pre-select value with transistor output
• PNP and NPN sensors can be connec-

ted
• Adding/subtracting via 2 separate in-

puts
• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCT2-6S T-V
General specifications
Pre-se lection sing le
Programm ing keypad-dr iven m enu
Indicators/operating means
Ty pe 7-s egment LED display, r ed
Number  of decades 6
Display value digi t he ight 14 mm
Pre-se lection ac tive at counter va lue ≤ 0
Display in terva l -199999 ... 999999  wi th suppression of leading zeros
Decim al  po in t 0 to  m ax  3 frac tional d ig its
Scale factor 0.0001 ... 99.9999
Reset manually  or external
Key  in terlock  -
Electr ical specifications
Operating vo ltage 90 ... 260 V AC
Power consumption max. 6 VA
Input
Counting frequenc y 30 Hz  / 20 kHz (m ax. 11 kHz when c ounting wi th phase d iscriminator)
Im pedance 10 kOhm
Vol tage low: 0  ... 4 V DC ; h igh: 12 ... 30 V DC
Counting m ethod adding or subtracting
Output
Sensor supply  24 V DC ± 15 % / 100 m A
Optocoupler NP N, offener Kollek tor und offener Emi tter 

30 V / 15 m A
Mechanical specifications
Connection 2-p in and 7-p in  plug-in connection terminals , core cross-section ≤ 1 .5 mm 2

Mass approx . 150 g

Control panel cutout

96

48

44
.9

x9
1.

9

92+0.8

67.1 6.5

4

max. 19

45
+

0.
6

12

Connection assignment X2

Terminal 
No. 
1
 
2 

AC version

Power supply
90 ... 260 V AC
Power supply
90 ... 260 V AC

Terminal 
No.
1
2
3
4 
5 
6 
7

AC version

Optocoupler collector output 
Optocoupler emitter output
SET
INP B
INP A
GND
+24 V out

Connection assignment X1

21 3 4 5 6 7
21

X2X1
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Batch controller KCT1-5SR-V

• Counter/Timer/Tachometer
• 5-digit LED indicator,  red
• 1 Pre-selection
• Simple pre-selection setting via one 

button per decade
• Adding/subtracting via 2 separate in-

puts
• Display range and preselection range 

from -199999 up to 999999
Overflow will be evaluated correctly up 
to 1 decade

• PNP and NPN sensors can be connec-
ted

• Protection degree IP54 (front only)

Dimensions

Electrical connection

KCT1-5SR-V
General specifications
Pre-s election single
Program ming keypad-driv en menu and progr am ming s wi tch
Indicators/operat ing means
Type 7-segm ent LE D d isp lay, red
Num ber of dec ades  5
Disp lay va lue d ig it height 7 .5 m m
Pre-s election d ig it height: 7 .5 mm  (se lectab le)
Disp lay interva l -19999 ... 99999
Dec imal point 0  to  max 3 fractional  d ig i ts
Sc ale fac tor 0 .001 ... 9 .999
Res et m anually or external
Key in ter lock with  "high"- level  at term inal "KE Y"
Elect rical specificat ions
Operating v ol tage 230  V AC
Power consum ption m ax. 4  V A
Input
Counting frequency 30 Hz / 10 kHz
Impedance approx. 10 kOhm
Voltage low: 0 ... 4  V DC 

h igh: 12 ... 30 V  DC
Counting method adding or subtracting
Output
Relay  250 V AC / 300 V DC, 3 A, c hangeov er contact
Sensor  s upply 14.4 ... 27.6 V  DC, 80 m A
Mechanical specif ications
Mass  approx. 240 g

15.5

86.5

3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

Connection assignment X1

Terminal
No.
1
2
3

4

5

6

7

AC version

+24 V DC Sensor supply voltage
0 V DC (GND)
Output
relay common contact (C)
Output relay
normally open contact (NO)
Output relay
normally close contact (NC)
Power supply
230 V AC
Power supply
230 V AC

Terminal
No.
4
5

AC version

Relay normally closed contact (NC)
Relay normally open contact (NO)

Terminal
No.
1
2
3
4
5
6

AC version

Counter input A
Counter input B
Gate input
Reset input
Hold input
Input of push-button lock

Name

INP A
INP B
GATE
RESET
LATCH
KEY

Connection assignment X2

Attention
In the case of setting the continuous signal = 99.99 (inverted 
relay function) the functions of terminals 4 and 5 are changed:

3 71 4 5 62

31 4 5 62X2

X1
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Batch controller KCY1-6SR-B

• Addition/Subtraction pre-select counter
• Simple pre-selection setting via one 

button per decade
• Easy-to-read 2-l ine LCD indicator
• With battery operation
• PNP and NPN sensors can be connec-

ted
• Relay output
• Input for keypad locking

Dimensions

Electrical connection

KCY1-6SR-B
General specifications
Pre-se lection sing le
Programm ing keypad-dr iven m enu
Indicators/operating means
Ty pe 2-l ine, 7-segm ent LC disp lay wi th signs
Number  of decades 6
Display value digi t he ight 7  m m
Pre-se lection digi t he ight 4 .5  mm
Display in terva l 0 ... 999999
Decim al  po in t 0 to  m ax  3 frac tional d ig its
Scale factor -
Reset manually  or external
Key  in terlock  via  ex ternal  "h igh"  s ignal
Electr ical specifications
Operating vo ltage 2 x 3 .6 V batteries
Input
Counting frequenc y 25 Hz
Im pedance 110 k Ohm
Counting m ethod adding or subtracting
Output
Relay norm al ly open c ontact (m ax. 60 VA )

230 V  A C/0.5 A; 60 V DC/2 A
Supply 
Mechanical specifications
Mass 80 g

15.5

63

3

max. 10.5

4548

48

31 4 5 6 72

Terminal
No.
1
2
3
4
5
6
7

+3 V DC for terminal 2
Input of push-button lock
Relay contact
Relay contact
AC/DC optocoupler count input
AC/DC optocoupler reset input
Common AC/DC input 
for terminals 5 and 6

31 4 5 6 72
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Batch controller KCN1-6SR-*

• Counter/Timer/Tachometer
• Adding/subtracting via 2 separate in-

puts
• Batch controller with 1 pre-selection
• Easy-to-read, 2-line LCD display with 

symbols for indicated pre-selection and 
output status

• Display range and preselection range 
from -999999 up to 999999
Overflow will be evaluated correctly up 
to 1 decade

• PNP and NPN sensors can be connec-
ted

• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCN1- 6S R-C KCN1-6SR-V
General specifications
Pre-s election single
Program ming keypad-driv en menu and programm ing s wi tc h
Indicators/operat ing means
Type 2-l ine, 7-segm ent LC d isplay  wi th  signs
Num ber of dec ades  6
Disp lay va lue d ig it he ight 9  mm
Pre-s election d ig it he ight 7  mm
Display interva l - 999999 ... 999999
Dec imal point 0  to  max 3 fractional d ig its
Sc ale fac tor 0 .0001 ... 9 .9999
Res et manual ly or ex ternal
Key in ter lock with  " high"-level  at term inal  "KE Y"
Elect rical specificat ions
Operating v ol tage 11 ... 30 V  DC 90 ... 260 V AC
Power consum ption max. 0.1  V A max. 4 V A
Input
Counting frequency 30 Hz / 10 kHz 30 Hz  / 10 kHz
Impedance appr ox. 10 kOhm approx. 10 kOhm
Voltage low: 0  ... 0.2  x Ue 

h igh: 0 ,6  x Ue ... 30 V  DC
low: 0 ... 4  V DC 

high: 12 ... 30 V DC

Counting method adding or subtracting adding or s ubtracting
Output
Relay  250 V AC / 300 V  DC, 3 A, changeover  

contact
250 V  AC / 300 V DC, 3 A, changeover 

c ontac t
Sensor  s upply 14.4 ... 27.6 V DC, 80 m A
Mechanical specif ications
Mass  approx . 240 g

15.5

85

3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

Connection assignment X1
Supply voltage and outputs

Terminal

No.

1

2

3

4

5

6

7

AC version

n.c.

n.c.

Relay output common contact (C)

Relay output normally open contact (NO)

Relay output normally closed contact (NC)

Power supply

230 V AC

Power supply

230 V AC

DC version

Operating voltage

11 ... 30 V DC

0 V DC (GND)

Terminal
No.
4
5

AC and DC versions

Relay normally closed contact (NC)
Relay normally open contact (NO)

Terminal
No.
1

2

3
4
5
6
7

230 V
AC version
Sensor 
supply voltage

Reference voltage

Counter input A
Counter input B
Reset input
Gate input
Input of push-button lock

10 ... 30 V 
DC version
n.c.

n.c.

Name

+24 VDC

0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connection assignment X2
Inputs

Attention
In the case of selection of      and       (inverted relay 
control) the connections of terminals 4 and 5 are changed:

3 71 4 5 62

3 71 4 5 62X2

X1
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Batch controller KCN1-6ST-*

• Counter/Timer/Tachometer
• Adding/subtracting via 2 separate in-

puts
• Batch controller with 1 pre-selection
• 1 potential-free optocoupler output
• Easy-to-read, 2-line LCD display with 

symbols for indicated pre-selection and 
output status

• Display range and preselection range 
from -999999 up to 999999
Overflow wil l be evaluated correctly up 
to 1 decade

• PNP and NPN sensors can be connec-
ted

• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCN1- 6ST- C KCN1-6ST-V
General specifications
Pre-se lection sing le
Programm ing key pad-driven m enu and pr ogramming switch
Indicators/operating means
Ty pe 2-line, 7-segment LC d isp lay with s igns
Number  of decades 6
Display value digi t height 9 mm
Pre-se lection digi t height 7 mm
Display in terva l -999999 ... 999999
Decim al  po int 0 to m ax 3 fr actional  digi ts
Scale factor 0.0001 ... 9.9999
Reset manually or  external
Key  in terlock  wi th "h igh"-leve l a t terminal " KEY"
Electr ical specifications
Operating vo ltage 11 ... 30 V DC 90 ... 260 V  A C
Power consumption m ax . 0 .1 VA m ax . 4  VA
Input
Counting frequenc y 30 Hz  / 10 kHz 30 Hz / 10 kHz
Im pedance approx. 10 kOhm appr ox. 10 kOhm
Vol tage low: 0 ... 0 .2 x Ue 

high: 0 ,6 x Ue ... 30 V DC
low: 0 ... 4  V  DC 

h igh: 12 ... 30 V  DC

Counting m ethod adding or subtracting adding or subtracting
Output
Sensor supply  - 14.4 ... 27.6 V DC, 80 mA
Optocoupler 30 V DC , 15 mA 30 V DC , 15 mA
Mechanical specifications
Mass approx. 240 g

15.5

85

3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

Connection assignment X1
Supply voltage and outputs

Terminal

No.

1

2

3

4

5

6

7

AC version

n.c.

n.c.

Optocoupler output emitter

n.c.

Optocoupler output collector

Power supply

230 V AC

Power supply

230 V AC

DC version

Operating voltage

11 ... 30 V DC

0 V DC (GND)

Terminal
No.
4
5

AC and DC versions

Optocoupler output collector
n.c.

Attention
In the case of selection of     and       (inverted optocoupler 
control) the connections of terminals 4 and 5 are changed:

Terminal
No.
1

2

3
4
5
6
7

230 V
AC version
Sensor 
supply voltage

Reference voltage

Counter input A
Counter input B
Reset input
Gate input
Input of push-button lock

10 ... 30 V 
DC version
n.c.

n.c.

Name

+24 VDC

0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connection assignment X2
Inputs

3 71 4 5 62

3 71 4 5 62X2

X1
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Batch controller KCN1-6WR-*

• Counter/Timer/Tachometer
• Adding/subtracting via 2 separate in-

puts
• Batch controller with 2 pre-selections
•  Easy-to-read, 2-l ine LCD display with 

symbols for indicated pre-selection and 
the status of the two outputs

• Display range and preselection range 
from -999999 up to 999999
Overflow will be evaluated correctly up 
to 1 decade

• PNP and NPN sensors can be connec-
ted

• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCN1-6WR-C KCN1-6WR-V
General specifications
Pre-s election 2-fo ld
Program ming keypad-driv en menu and programm ing s wi tc h
Indicators/operat ing means
Type 2-l ine, 7-segm ent LC d isplay  wi th  signs
Num ber of dec ades  6
Disp lay va lue d ig it he ight 9  mm
Pre-s election d ig it he ight 7  mm
Display interva l - 999999 ... 999999
Dec imal point 0  to  max 3 fractional d ig its
Sc ale fac tor 0 .0001 ... 9 .9999
Res et manual ly or ex ternal
Key in ter lock with  " high"-level  at term inal  "KE Y"
Elect rical specificat ions
Operating v ol tage 11 ... 30 V  DC 90 ... 260 V AC
Power consum ption max. 0.1  V A max. 4 V A
Input
Counting frequency 30 Hz / 10 kHz 30 Hz  / 10 kHz
Impedance appr ox. 10 kOhm approx. 10 kOhm
Voltage low: 0  ... 0.2  x Ue 

h igh: 0 ,6  x Ue ... 30 V  DC
low: 0 ... 4  V DC 

high: 12 ... 30 V DC

Counting method adding or subtracting adding or s ubtracting
Output
Relay  250 V AC / 300 V DC, 3 A,

1 changeover contac t, 1  normally-open
250 V  A C / 300 V DC, 3 A,

1 c hangeover contact, 1  norm al ly- open
Sensor  s upply 14.4 ... 27.6 V DC, 80 m A
Mechanical specif ications
Mass  approx . 240 g

15.5

85

3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

Connection assignment X1
Supply voltage and outputs

Terminal

No.

1

2

3

4

5

6

7

AC version

Output 1 Relay

Output 1 Relay

Output 2 Relay common contact (C)

Output 2 Relay normally open contact (NO)

Output 2 Relay normally closed contact (NC)

Power supply

230 V AC

Power supply

230 V AC

DC version

Operating voltage

11 ... 30 V DC

0 V DC (GND)

Terminal
No.
1

2

3
4
5
6
7

230 V
AC version
Sensor 
supply voltage

Reference voltage

Counter input A
Counter input B
Reset input
Gate input
Input of push-button lock

11 ... 30 V 
DC version
n.c.

n.c.

Name

+24 VDC

0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connection assignment X2
Inputs

Terminal
No.
4
5

AC and DC versions

Relay normally closed contact (NC)
Relay normally open contact (NO)

Attention
In the case of selection of     and       (inverted relay control) 
the connections of terminals 4 and 5 are changed:

3 71 4 5 62

3 71 4 5 62X2

X1
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Batch controller KCN1-6WT-*

• Counter/Timer/Tachometer
• Adding/subtracting via 2 separate in-

puts
• Batch controller with 2 pre-selections
• 2 potential-free optocoupler outputs
•  Easy-to-read, 2-line LCD display with 

symbols for indicated pre-selection and 
the status of the two outputs

• Display range and preselection range 
from -999999 up to 999999
Overflow wil l be evaluated correctly up 
to 1 decade

• PNP and NPN sensors can be connec-
ted

• Protection degree IP65 (front only)

Dimensions

Electrical connection

KCN1- 6WT-C KCN1-6WT-V
General specifications
Pre-se lection 2-fold
Programm ing key pad-driven m enu and pr ogramming switch
Indicators/operating means
Ty pe 2-line, 7-segment LC d isp lay with s igns
Number  of decades 6
Display value digi t height 9 mm
Pre-se lection digi t height 7 mm
Display in terva l -999999 ... 999999
Decim al  po int 0 to m ax 3 fr actional  digi ts
Scale factor 0.0001 ... 9.9999
Reset manually or  external
Key  in terlock  wi th "h igh"-leve l a t terminal " KEY"
Electr ical specifications
Operating vo ltage 11 ... 30 V DC 90 ... 260 V  A C
Power consumption m ax . 0 .1 VA m ax . 4  VA
Input
Counting frequenc y 30 Hz  / 10 kHz 30 Hz / 10 kHz
Im pedance approx. 10 kOhm appr ox. 10 kOhm
Vol tage low: 0 ... 0 .2 x Ue 

high: 0 ,6 x Ue ... 30 V DC
low: 0 ... 4  V  DC 

h igh: 12 ... 30 V  DC

Counting m ethod adding or subtracting adding or subtracting
Output
Sensor supply  - 14.4 ... 27.6 V DC, 80 mA
Optocoupler 30 V DC , 15 mA 30 V DC , 15 mA
Mechanical specifications
Mass approx. 240 g

15.5

85

3

max. 10.5

4548

48

3 71 4 5 62

3 71 4 5 62

Connection assignment X1
Supply voltage and outputs

Terminal

No.

1

2

3

4

5

6

7

AC version

Optocoupler output 1 collector

Optocoupler output 1 emitter

Optocoupler output 2 emitter

n.c.

Optocoupler output 2 collector

Power supply

90 ... 260 V AC

Power supply

90 ... 260 V AC

DC version

Operating voltage

11 ... 30 V DC

0 V DC (GND)

Terminal
No.
1

2

3
4
5
6
7

AC version

Sensor 
supply voltage

Reference voltage

Counter input A
Counter input B
Reset input
Gate input
Input of push-button lock

DC version

n.c.

n.c.

Name

+24 VDC

0 VDC
(GND)
INP A
INP B
RESET
GATE
KEY

Connection assignment X2
Inputs

Terminal
No.
4
5

AC and DC versions

Optocoupler output 2 collector
n.c.

Attention
In the case of selection of     and       (inverted optocoupler control) 
the connections of terminals 4 and 5 are changed:

3 71 4 5 62

3 71 4 5 62X2

X1
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Counter/Timer/Tachometer TC-6A-V

• Counter/Timer/Tachometer with ana-
logue voltage and current output

• Bright 6-digit LED indicator
• AC/DC multi-range power pack
• Counter frequency up to 25 kHz
• Power supply for pulse generator
• 2 separate switch inputs
• Menu driven operation
• Protection degree IP64 in accordance 

with DIN EN 60529 (front only)
• Including fixing for control panel moun-

ting

Dimensions

Electrical connection

TC-6A-V
General specifications
Data storage 10 years, EEP ROM
Program ming keypad-driv en menu
Indicators/operat ing means
Type 7-segm ent LE D d isp lay, red
Num ber of dec ades  6
Disp lay va lue d ig it height 15 m m
Display interva l -99999 ... 999999
Dec imal point freely ad justable
Sc ale fac tor 0 .0001 ... 9 .9999
Res et m anually/externa l/autom atica lly
Elect rical specificat ions
Operating v ol tage 115 ... 230 V AC 

16 ... 35 V  DC
Power consum ption 7.5 VA
Input
Counting frequency 25 kHz (Timer function 1 kHz)
Impedance 4.7 kOhm 

(positive log ic )
Voltage low: 0 ... 3 .5 V DC 

h igh: 9  ... 35 V DC
Output
Analogue vo ltage output -10/0 ... 10 DC
Analogue current output 0 /4 ... 20m A
Linearity  <0.1 %
Sensor  s upply 24 V  DC, 150 mA
Mechanical specif ications
Connection sc rew ter minals, removable 

m ax. core c ross-section 0.34 ... 1 .5 mm 2

(A C m ax. 2 .5 mm 2)
Mass  approx. 450 g

Cut-out in control panel

44

91

48

96

9

140

1 2 3 4 5 6 7 8 9 10

1 2 3 4

G
N

D
D

C
 in

A B R
es

et
G

N
D

24
 V

 o
ut

G
N

D
+

/-
 1

0 
V

 o
ut

20
 m

A
 o

ut

G
N

D

23
0

11
5

0

AC in
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Electronic cam-operated switch group FC-21-V

• Electronic cam-operated switch
• LED indicator , red
• Adding or subtracting
• Up to 24 outputs
• Storage of up to 10 programs
• 24 tracks with a max. of 512 cams
• Shock resistance in accordance with 

DIN EN 60068-2-27
• Vibration resistance in accordance with 

DIN EN 60068-2-6
• Manual inclusive
• Absolute value encoder can be connec-

ted (incl. connector plug MR-16L)
• FC-21D external indicator unit can be 

connected

Dimensions

Electrical connection

FC- 21-V
General specifications
Data storage EEP ROM
Programm ing keypad-dr iven m enu
Indicators/operating means
Ty pe 7-s egment LED display, r ed
Number  of decades 4
Display value digi t he ight 8  m m
Display in terva l 0 ... 9999
Resolution 360, 512, 720 or 1024 posi tion can be s et
Switch ing state via  24 LE Ds
Electr ical specifications
Operating vo ltage 93 ... 126 V AC / 195 ... 264 V AC, 50 ... 60 Hz (and external 24 V DC supply 

required for the outputs)
Power consumption 30 VA
Input
Ty pe absolute enc oder v ia  Gr ay Code (10 bi t)

number of cam trac ks: 24
number of cams: 512

Output
Sensor supply  for abs olute encoders
Optocoupler max. 30 V and 30 m A ever y output
Measuring err or 

Switch points, number max. (resolution/2) per  output
Mechanical specifications
Connection plug-in scr ew term inals, max. c or e cross- sec tion 0.34 ... 1.5  m m2

Mass 2000 g

POWER

CPU

RUN

0V  START 1 32 1 32 4 65 7 98 10 1312

Bank

1

2

3

4

5 9 13 17 21

6 10 14 18 22

7 11 15 19 23

8 12 16 20 24

OUT

BANK

POSITION

13 1514 16 1817 19 2120 22 2423

(Bank4) (Run) OUT
COM   G

PEPPERL+FUCHS
Mannheim W.Germany

220V
110V

PROGRAMMABLE CAMSWITCH

Part.No.23382

OUT AC POWER

For M4 screw
58

16
2

13
8

210

200

Z

Z

Z

GO
U

T
 C

O
M

O
U

T
 2

3 
(B

A
N

K
 4

)

O
U

T
 2

4 
(R

U
N

)

O
U

T
 2

2

O
U

T
 2

0

O
U

T
 2

1

O
U

T
 1

9

O
U

T
 1

7

O
U

T
 1

8

O
U

T
 1

6

O
U

T
 1

4

O
U

T
 1

5

O
U

T
 1

3

10 11 128 975 642 31

B
A

N
K

 2

B
A

N
K

 3

B
A

N
K

 1

S
TA

R
T

0 
V

23 242220 21
18 19

C

A

DC1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

D

D

D

D

D

D

D

D

D

A A A B B B B B B B B C C C C

C C C C C C C C CC

20 22 23 24 25 26 27 28 29 30 31 32 33 3421

1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 174

1917 181614 1513

PE N (L) (L)

0 V

12 V

24 V

FC-21-V

O
U

T
 9

O
U

T
 7

O
U

T
 8

O
U

T
 6

O
U

T
 4

O
U

T
 5

O
U

T
 3

O
U

T
 1

O
U

T
 2

O
U

T
 1

2

O
U

T
 1

0

O
U

T
 1

1

: External power supply

Terminal numbers

Terminal numbers

Connector
External

display unit

+

–

+–

+–

Switch outputs

Program selection
and start inputs

On-load current < 30 mA / output
max. voltage 30 V

On-load current < 30 mA / output
max. voltage 30 V

Switch outputs Voltage supply

In
pu

ts
 a

bs
ol

ut
e 

en
co

de
r

24 V DC

24 V DC

24 V DC

11
0 

V
 A

C

22
0 

V
 A

C
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Sensor output interface terminal KCD2-E*

• 1-channel terminal amplifier
• NAMUR sensor input
• DC 24 V supply voltage
• Standard interface for prevention of sig-

nal transmission errors
• Switching status indicator, yellow LED
• Short-circuit proof electronic output
• Low noise sensitivity
• Compact terminal housing
• Mounting by clipping onto standard 

35 mm rail  to DIN EN 50022
• Protection degree IP20

Dimensions

Electrical connection

KCD2-E KCD2- E1 KCD2-E2 KCD2-E3
Indicators/operat ing means
LED y el low switch output
Elect rical specificat ions
Operating v ol tage 10 ... 30 V DC
Operating c urrent appr ox. 22 mA
Ripple ≤ 10  %
Transfer  character ist ics
Mode of operation NO NC NO NC
Switc hing fr equency 1 k Hz 1 kHz 1 kHz 1 kHz
Input
Connection term inals 1+, 2- terminals 1+, 2- terminals  1+, 2- term inals 1+, 2-
Connectable sensor ty pes NAM UR NA MUR NAMUR NAM UR
Short-cir cui t c urr ent approx. 8  mA approx. 8 m A appr ox. 8  m A approx . 8  mA
Sensor  s upply 8 V  DC 8 V DC 8 V DC, 

max. 9 V DC at 
input resis tance 

min. 562 Ω

8 V DC

Switc hing po int 1 .2  ... 2 .1  mA  hys-
teresis approx. 0.2  

m A

1.2 ... 2 .1 m A hys -
teresis approx . 0 .2  

mA

1.2 ... 2.1  m A hy s-
teres is approx. 0 .2 

mA

1.2 ... 2.1  mA hys-
teresis approx. 0 .2 

m A
Lead m onitoring without without wi thout wi thout
Trip va lue 1 k Hz 1 kHz 1 kHz 1 kHz
Output
Connection ter minal 4- terminal 4- term inal  4+ term inal 4+
Curr ent 200 mA  short-ci r-

cu it proof
200 m A short-c ir-

cu i t proof
200 mA short-cir -

c ui t proof
200 mA  s hort-ci r-

cu it proof
Trans istor NP N NP N PNP P NP
Mechanical specif ications
Connection se lf-opening appar atus connection term inals, max. cor e cross- sec tion 0.34 ... 2.5  

mm 2

Mass  60 g

4020

60

54 6

21 3

LED

5+6-4+

1+ 2-

1+ 2- 3

Supply
voltage

Output

Input

Sensor

I ≤
0.1 mA



D
at

e 
of

 e
di

tio
n 

20
08

-0
3-

20

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com 645

8.1

E
va

lu
at

io
n

 d
ev

ic
es

 

Sensor output interface terminal KCD2-E**

• 1-channel terminal amplifier
• NAMUR sensor input
• DC 24 V supply voltage
• Standard interface for prevention of sig-

nal transmission errors
• Switching status indicator, yellow LED
• Lead breakage monitor ing: The lead 

breakage monitoring can be disconnec-
ted by bridging terminals 1 and 3 (When 
using a mechanical contact a 10 kOhm 
resistor is required in parallel  circuit)

• Short-circuit proof electronic output
• Low noise sensitivity
• Compact terminal housing
• Mounting by clipping onto standard 

35 mm rail to DIN EN 50022
• Protection degree IP20

Dimensions

Electrical connection

KCD2-EL KCD2-E 2L
Indicators/operating means
LED yellow s wi tc h output
Electr ical specifications
Operating vo ltage 10 ... 30 V DC
Operating current approx. 22 mA
Ripple ≤ 10  %
Transfer characteristics
Mode of operation NO
Switch ing frequency  1 k Hz
Input
Connection term inals 1+, 2-
Connectable sensor types NAM UR
Short-ci rcu it current approx. 8  mA
Sensor supply  8 V DC
Switch ing point 1.2 ... 2.1  m A hyster esis approx . 0 .2 m A
Lead moni toring wi th
Tr ip  v alue 1 k Hz
Output
Connection term inal  4- terminal 4+
Current 200 m A shor t- circ ui t proof 200 mA  s hort-ci rcu it pr oof
Tr ansistor NPN PNP
Mechanical specifications
Connection s el f- opening apparatus connection terminals , m ax. core c ros s-section 0.34 ... 2 .5  

m m2

Mass 60 g

4020

60

54 6

21 3

LED

Supply
voltage

Output

Input

Lead breakage
monitoring

Sensor

I ≤
0.1 mA

5+6-4-

1+

1+

2-

1+ 2- 3

3
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Sensor output interface terminals with relay output KCD2-R

• Relay output with 1 pole, indication of 
the switching state LED yellow

• Free-wheeling diode
• Compact terminal housing
• Mounting by clipping onto standard 

35 mm rail  to DIN EN 50022
• Protection degree IP20

Dimensions

Electrical connection

KCD2-R
Indicators/operat ing means
LED y el low swi tc h output
Elect rical specificat ions
Operating v ol tage 24 V  DC ± 15 %
Operating c urrent 16 m A
Ripple ≤ 10  %
Input
Connection terminals  2+, 3-
Connectable sensor ty pes P NP  or NPN 3-wire  sens ors
Output
Switc hing fr equency ≤ 10 Hz
Relay  1 changeover  c ontact
Contac t loading 250 V AC/2A /cos  φ≥0.7

30 V  DC/2 A resistive load
Mechanical  life  ≥108 switch ing c ycles
Mechanical specif ications
Connection se l f-opening apparatus connection terminals, 

m ax. core c ross-section 0.34 ... 2 .5 mm 2

Mass  60 g

4020

60

54 6

21 3

LED

564

2+3-

Output

Input
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Isolating switch amplifier for 3-wire sensors RE 1

• 1-channel isolating amplifier
• Control circuit designed for 3-wire sen-

sors in PNP and NPN
• 220 V AC rated operational voltage
• Switching frequency 10 kHz
• 1 relay output with 1 changeover con-

tact
• Modular housing
• Mode of operation adjustable; for PNP-

sensors the terminals 5 and 6, for NPN-
sensors the terminals 6 and 7 are to 
short out

• Protection degree IP20

Dimensions

Electrical connection

RE  1
Electr ical specifications
Rated oper ational  vol tage 198 ... 253 V  A C ; 45 ... 65 Hz
Power consumption max. 3 VA
Transfer characteristics
Switch ing frequency  10 Hz
Input
Current low: ≤ 0.5  mA 

high: ≤ 33 m A
Vol tage low: 0  ... 1 V 

high: 18 ... 24 V
Output
Connection term inals 7, 8 , 9
Relay 1 changeover contact
Contact loading 250 V  A C/4 A/500 V A / cos  φ = 0 .7

220 V  DC 0.1 A ; 60 V  / 0 .6 A ; 24 V / 4  A
Mechanica l l ife ≥ 1  x 107 switch ing cy cles
Sensor supply  22.5 V at 30 mA

20.0 V at 50 mA
18.0 V at 70 mA

Mechanical specifications
Connection se lf-opening apparatus  connection term inals,

max. conductor cross section 1 x 2 .5  mm 2

Mass approx . 260 g

4 5 61 2 3

10 11 127 8 9

30

1

15

4.8

15

40

70

30

10

110

pnp npn

12118 9 7

3-654 2 1+

Supply
voltage

Input

Output

Input
supplyOperating mode
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Isolated Switch Amplifier WE77-RE2

• 2-channel isolated switch amplifier
• Control circuit designed for the direct 

current versions of ultrasonic sensors 
and proximity switches

• 230 V AC/115 V AC mains nominal volta-
ge

• Switching frequency 10 kHz
• Each with 1 relay output with 1 change-

over contact
• One LED status display for each output 

relay
• Modular housing
• For PNP-sensors the terminals 5 and 6, 

for NPN-sensors the terminals 6 and 7 
are to short out

• Mode of operation: input closed - ener-
gising the relay/input open - relay de-
energised

Dimensions

Electrical connection

WE 77-RE2
Supply
Connection terminals  17, 18
Rated vo ltage 98 ... 126 V A C / 198 ... 253 V A C, 45 ... 63 Hz , s wi tchable
Power consum ption approx. 7 VA
Transfer  character ist ics
Switc hing fr equency ≤ 10 Hz
Input
Connection terminals  2 ; 4
Input signal h igh: 24 V DC ± 20 %, 37 m A 

low: < 1 V DC, ≤ 0 .5 m A
Output
Connection terminals  10, 11, 12; 13, 14, 15 

terminals  1+, 3-
Curr ent 160 mA  at 60 °C , s hort-ci rcu it proof
Voltage 24 V  DC ± 20 %
Contac t loading A C: 250 V  / 4  A / 500 VA  / cos φ ≥ 0 .7

DC: 220 V / 0.1  A ; 60 V  / 0 .6  A; 24 V / 4 A
Mechanical  life  107 switc hing cycles
Mechanical specif ications
Protection degree IP20
Connection se l f-opening apparatus connection terminals,

m ax. conductor  c ros s section 1 x  2 .5 m m2

Mass  approx. 650 g

Switch AC 115 V/230 V

25

4.8

30

1

10

11060

25

30

70

13 14 15 16 17 1811 12

3 4 5 6 7 81 2

1716131514101211 18

1+4276
pnp npn

5 3-

~

~

–

Switching

Supply voltage

Input
II

Input
I

Output
I

Input supply

Output
II
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Overspeed/Underspeed Monitor KFU8-DW-1.D

• Speed monitor ing up to;40;kHz
• 1 pre-select value with relay output and 

LED indicator
• 2-, 3-,  4-wire and NAMUR sensors as 

well as rotary encoder connectable
• Start-up delay
• Menu driven operation via 4 front keys
• Period measurement
• Output signal can be inverted
• Display devices can be set between 

0.1 ... 2.5 sec.

Dimensions

Electrical connection

KFU8-DW-1.D
Supply
Rated vol tage 196 ... 264 V  A C ; 98 ... 132 V AC; 47 ... 63 Hz 

20.4 ... 28 V  DC
Power consumption AC: < 5 V A

DC: < 5 W
Indicators/operating means
Ty pe 4-d igi t 7-segm ent disp lay, r ed, 7  mm  dig i t height
Display in terva l 0.002 ... 9999 Hz or

0,01 ... 9999 min-1

Par am eter ass ignm ent keypad-dr iven m enu
Switch ing state LE D yellow, 3 m m
Input 1
Connectable sensor types NA MUR s ensors ac cording to DIN EN 60947-5-6
Open loop vo l tage 8.2 V DC
Short-ci rcu it current 6.5  mA
Switch ing point 1.2  ... 2.1  mA  Switch ing hys teresis  approx. 0.2  mA
Input 2
Connectable sensor types Two, three, or four-wire  proximity  s wi tc h, incrementa l ro tar y encoder, or exter nally 

generated pu ls es 16 ... 30 V
Sensor supply  19 ... 28 V DC non-stab ilised; ≤ 30 mA short- circ ui t proof
Switch ing point high: 16 ... 30 V DC; max.10 mA  due to  integr ated cons tant c urrent s ink; R i ≅ 3  kΩ

low: 0  ... 6 V DC
Input frequency 0.002 ... 40000 Hz , pu lse length/duration: ≥ 12µs
Input 3
Start-up override Triggering by  external signal 16 ... 30 V  or Plac e jumper between term inals 2 /3 or  

by  s wi tching on supply  v ol tage (terminal 2  and terminal 3  permanently bridged)
Jum pering time 0.1 ... 999.9 s (Ex ternal  tr igger signal )
Output
Relay 1 changeover contact 

NO, NC, COM
Sensor supply  24 V DC ± 10 %, 30 mA  , short-cir cui t proof
Contact loading 250 V  A C/2 A/ cos  φ ≥ 0.7

40 V DC/2 A
Transfer characteristics
Measuring err or 0 ... 40000 Hz: ≤ ±0,10% 

Disp lay: ±1 digi t
Timer function Rise/fa ll  de lay, wipe contact, pu lse ex tension
Time 0 ... 999.9 s  ; D irection of action rever sib le
Ambient conditions
Ambient temperature -25 ... 60 °C (248 ... 333 K)
Mechanical specifications
Protection degree IP20
Connection coded, removable ter minals , max. cor e cross -section 0.34 ... 2.5  mm2

Mode

Output Drehzahlwächter 
Speed monitor

Enter

+

–

1 2 3 4 5 6

13 14 15 16 17 18
7 8 9 10 11 12

PEPPERL+FUCHS GERMANY

Control keys

7-segment-display

Yellow LED, 
Relay switch 
state indication

10
7

93

115

L+

L–
8
9

L+

L–

15
14
13

7

L+

L–
8
9

L+

L– 13

7
15
14

L+

L–

15
14
13

7 L+

L– 13

7
15
14

L+

L–

15
14
13

7 L+

L–

L+16-30 V

0 V L–

15
14

15
14

13

7

yellow

NAMUR 
Sensor

NAMUR 
Encoder 

DC-3-wire 
sensor, PNP

DC-3-wire 
sensor, NPN

DC-2-wire 
sensor, PNP

DC-2-wire 
sensor, NPN

Encoder, 
push-pull

Encoder, 
push-pull

Power supply 24 V DC

Power supply 230 V AC

Power supply 115 V AC

Not connected

Sensor power 
supply GND

Sensor power 
supply GND

Sensor power 
supply 24 V DC

Sensor power 
supply 24 V DC

Trigger input for 
start-up bypass

External trigger signal

Bridge fitted: 
start-up bypass triggered by 
switching on the power supply

Relay output

External 
rectangular signal

Galvanically isolated 
input

9
NAMUR L+

NAMUR L-
8

7
3

2

1

15

14

13

6

COM

NC

NO

4
L+

5
L-

16
L1 (230 V)

17
L1 (115 V)

18
N

12

11

10
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Frequency voltage current converter KFU8-FSSP-1.D

• Limit frequency 40 kHz
• Voltage or current ouptput
• Incrementing output

(Spacing factor 1 .. . 9999)
• Multi-range power pack
• 2-, 3-, 4-wire and NAMUR sensors as 

well as rotary encoder connectable
• Auxil iary power output for sensors
• Connection via Power Rail
• Period measurement
• Display: Input in Hz or 1/min, output in V 

or mA
• adjustable updating of indication 

(0,001 ... 2,5 s)

Dimensions

Electrical connection

KFU8-FS SP-1.D
Supply
Rated vo ltage 196 ... 264 V AC ; 98 ... 132 V A C; 47 ... 63 Hz

20.4 ... 27.6 V  DC
Power consum ption A C: < 5 VA

DC: < 5 W
Indicators/operat ing means
Type 4-d ig it 7-s egment d isp lay, red, 7 m m dig it he ight
Disp lay interva l 0 .002 ... 9999 Hz  or

0,01 ... 9999 min-1

Parameter assignment keypad-driv en menu
Input 1
Connectable sensor ty pes NAM UR sensors  accord ing to  DIN E N 60947-5-6
Open loop vo ltage 8.2 V DC
Short-cir cui t c urr ent 6 .5 mA
Switc hing po int 1 .2 ... 2 .1 mA   S wi tching hyster esis approx. 0 .2 m A
Input 2
Connectable sensor ty pes 2-, 3- or 4-wi re proxim ity switches and inc rem ental  rotary encoder
Sensor  s upply 19 ... 28 V  DC non-stab il is ed; ≤ 30 mA  short-ci rcu it pr oof
Switc hing point h igh: 16 ... 30 V  DC; m ax .10 m A; R i ≅ 3 kOhm

low: 0 ... 6  V DC
Output
Analogue vo ltage output 0  ... 10 V DC; 2 ... 10 V DC; 30 mA m ax.; reso lution: 12 mV; R i ≥ 330 Ω (terminal 

5+, 6-)
Analogue current output 0  ... 20 mA ; 4 ... 20 mA ; resolution: 25 µA; R i ≤ 600 Ω (ter minal 4-, 5+)

Dig ita l incrementing ≥ (Ub - 3 V), 20 mA , s hort-ci rcu it proof (Term inals 1-, 2+)  
with  fr equency division Fin /1 ... F i n /9999

Transfer  character ist ics
Input frequency  ≤ 40000 Hz , pulse paus e/pulse length: ≥ 12µs
Ambient conditions
Am bient temperature -25 ... 60 °C (248 ... 333 K )
Mechanical specif ications
Protection degree IP20
Connection coded, r em ov able term inals , m ax . core cross-section 0.34 ... 2 .5 mm 2

Mode

Output Drehzahlwächter 
Speed monitor

Enter

+

–

1 2 3 4 5 6

13 14 15 16 17 18
7 8 9 10 11 12

PEPPERL+FUCHS GERMANY

Control keys

7-segment-display

10
7

93

115

NAMUR L+

NAMUR L–

L+

L–

L+

L–

L+

L–

L+

L–

L+

L–

L+

L–

L+

L–

N

L1 (230 V)

L1 (115 V)

9

8

7

15

14

13

11

12

16

18

17

DC

DC

D

A

5I+ / U+

I–

U–

4

6

2

1

3

10

V

mA

Ri ≤ 600 Ω

13, 14
15
7

13
14
7, 15

13, 14
15
7

13
14

8

9

8

9

7, 15
Ri ≥ 330 Ω

Power supply 115 V AC

Power supply 24 V DC

Sensor power supply 24 V

Power supply 230 V AC

Encoder, 
push-pull

Encoder, 
push-pull

DC-3-wire 
sensor, PNP

DC-3-wire 
sensor, NPN

NAMUR 
Sensor

NAMUR 
Encoder

Galvanically 
isolated input for 
PNP- and NPN- 
output circuits

Sensor power 
supply GND

Sensor power 
supply GND

Pulse output

Not connected

Not connected
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Standstill controller KFD2-SR2-2.W.SM

• 1-channel standstill controller
• Rotation direction detection or start-up 

override selectable
• 2 relay outputs
• Input frequency ≤ 2 kHz
• Diagnosis LEDs for rotation detection, 

signal below the trip value, operating 
voltage and hardware error

• Simple setting of function and l imiting 
frequency via DIP switch on the front 
side

• Plug-in terminals

7 8 9

10 11 12

1 2 3
4 5 6

13 14 15

1

2

S1
S2
S3

PWRCHKOUT

1
2

3

III

Front view

Switch S1:
Cutoff frequency

Switch S2:
Cutoff frequency

LED green:
Power supply

Removable terminals
green

LED yellow:
Relay output I

LED yellow:
Relay output II

Switch S3:
Start-up override/
Rotation direction detectionLEDs flashing red:

Hardware error

Removable terminals
green

Electrical connection

KFD2-SR2- 2.W.SM
General specifications
Pre-se lection sing le
Programm ing via  DIP  s wi tch and pr ogrammable
Supply
Rated vol tage 20 ... 30 V DC
Power consumption ≤ 1 .5 W
Indicators/operating means
LED green Operating vo ltage
LED yellow switch ing sta te
LED red Hardware err or
DIP-s wi tch setting the c onfigur ation
Input
Rated values ac c. to  EN 60947- 5-6 (NAMUR)
Switch ing point/Switch ing hys te-
res is 

x ≤ 1 ,2 m A oder x ≥ 2 ,1 mA  / approx. 0.9  m A

Contro l input sensor power  s upply approx. 8 .2 V , impedance 1.2 kΩ
Lead moni toring not ava ilab le
Pulse duration > 200 µs for  s tandsti ll  m onitoring,

> 250 µs for  r otation di rection detecion
Output
Relay 2 changeover contacts
Contact loading 253 V  A C/2 A /cos  φ > 0.7 ; 40 V  DC/2 A resis tive load;
Energ iz ed/de-energized delay  approx . 20 m s / approx. 20 ms
Mechanica l l ife 5 x 106 switch ing cycles
Tr ip  v alue for standstil l m onitoring:

0.1 Hz; 0 .5  Hz; 2  Hz; 10 Hz
adjustable via DIP switch (S1 and S2)

Transfer characteristics
Accuracy ± 5 %
Start-up override 5 seconds or 20 seconds, progr am mable
Fr equency range ≤ 2  kHz
Rotation d i rec tion detec tion 90° phase di fferenc e between pulse input signal  1  and 2, overlapping ≥ 125 µs
Electr ical isolation
Input/output safe elec tr ica l isola tion per EN 50178, v ol tage peak va lue 253 V
Input/power supply safe elec tr ica l isola tion per EN 50178, v ol tage peak va lue 253 V
Output/power supply safe elec tr ica l isola tion per EN 50178, v ol tage peak va lue 253 V
Output/output basic insu la tion ac cording to DIN EN 50178, r ated insu la tion vo ltage 253 Veff
Ambient conditions
Ambient temperature -20 ... 60 °C (253 ... 333 K)
Mechanical specifications
Protection degree IP20
Connection plug-in ter minals
Mass approx . 150 g
Dimensions 20 mm x 118 mm x 115 m m

Input I Input II

green

Output I Output II Power 
supply

yellow yellow

red

external 
supply

3-wire
pnp/push-pull

external 
supply

3-wire
pnp/push-pull

Start-up override

20 sec.

5 sec.
Jumper (switch-on trigger)
or trigger signal

Contact
(not 
bouncing)

Contact
(not bouncing)

+ -

1+ 3-

+ 24 V
- 24 V

3-2+

-+
Q

1+ 3-

2+

3-1+

+ 24 V
- 24 V

6-

-+
Q

4+ 6-

6-4+

6-4+

6-5+

4+ 6-5+

14 157 8 9 10 11 12

NAMUR NAMUR

S1 S2 S3
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Mounting aids

Electrical connection systems

Accessories
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Accessories

Using the correct mounting and electrical accessories saves time and effort during set-up, maintenance, and re-
placement of sensors. 

In harsh environments, the appropriate accessories from Pepperl+Fuchs can extend the life of the products.

Content Page

Mounting aids. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .654
Universal mounting aids . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .654
Special mounting aids . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .658

Cordsets and junction blocks. . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .669
Cordsets . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .669
Junction blocks . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .673
Test instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .674

Accessories for valve positioners . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .675

Accessories for magnetic field sensors  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .679

Accessories for photoelectric sensors . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .682
Reflectors  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .682
Fiber optics . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .697

Accessories for ultrasonic sensors . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .701

Accessories for rotary encoders  . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .709

Accessories for positioning systems . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .711
Accessories for inductive positioning systems  . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .711
Accessories for laser displacement sensors . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .713

Accessories
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Adjustable mounting brackets for cylindrical sensors

The BF mounting brackets simplify mounting and sensor adjustment and are available for all diameter cylindrical
sensors.

Model
number

ø
[mm]

Height
[mm]

Width
[mm]

Length
[mm]

suitable
cap screws

BF 4
BF 4.5
BF5

4
4.5
5

10 18 15 M3 x 15

BF 6.5
BF 8

6.5
8

13 26 20 M3 x 15

BF 11
BF 12

11
12

19 36 30 M4 x 20

BF 18 18 24 44 40 M5 x 25

BF 30 30 36 56 40 M5 x 40

BF 40 40 45 66 30 M5 x 45

BF 5-30 The BF 5-30 handles standard cylindrical sensors with diame-
ters of  5, 8, 12, 18, and 30 mm and provides 360° rotation in 2 
axes.

Mounting aids
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Adjustable mounting brackets for cylindrical sensors

Model
number

Description

MH01-M18
For mounting 18 mm cylindrical sensors to a  12 mm diameter 
steel rod, rotatable on 2 axes.

OMH-04
For mounting 18 mm cylindrical sensors to a 12 mm diameter 
rod, 360o adjustable in all directions, can be attached to a plate.

OMH-VL18
Metal bracket for 18 mm cylindrical sensors with precision sen-
sor alignment.

CPZ18B03 Swivel bracket for mounting 18 mm diameter sensors

M105 Teflon mounting well for 30 mm diameter sensors.
The outer thread of the bracket is 1-1/2’’ NPT.

• safe mounting
• easy installation
• robust construction
• chemical-resistant

Material: PTFE
(sensor sold separately)

Mounting aids
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Snap lever brackets for cylindrical sensors

Snap lever brackets allow quick installation or replacement of any cylindrical sensor. Shoulder stop maintains prop-
er sensor position and range. Maximum adjustment range is 8 mm.

Optimum protection with cable protectors

Cable connectors protect
the cable against mechanical damage
and corrosion.

Cable connectors are available for 8, 12, 18, and
30 mm diameter sensors.

Model numbers:
SM8
SM12
SM14
SM18
SM30

Model
number

ø
[mm]

Height
[mm]

Width
[mm]

Length
[mm]

suitable
cap screws

BF 8-F 8 M3 x 12

BF 12-F 12 18 30 M4 x 15

BF 18-F 18 24 30 M4 x 20

BF 30-F 30 35 35 M4 x 35

Mounting aids
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Mounting brackets for limit switches

MH 04-2681
Adjustable Unistrut bracket. Suit-
able for use on the C profile rail in 
accordance with EN 50024 or 
DIN 43662.

• 20 mm adjustment range
• 360° rotation
• allows adjustment of a sensor 

after mounting

MH 04-3742
Adjustable mounting bracket.

• 12 mm adjustment range
• allows adjustment of a sensor 

after mounting

MH 04-2057
Adjustable slide bracket

• 30 mm adjustment range
• allows adjustment of a sensor 

after mounting

MH 02-L 
Adjustable mounting bracket
Suitable for C profile rails in accor-
dance with EN 50024 or 
DIN 43662.

• 60 mm adjustment range
• allows adjustment of a sensor 

after mounting

MH 03-U1/L
Mounting rail
MHZ 03-U1/L
Installation kit
Screws and slot nuts

• 1 meter profile rail
• easy movement of sensors along 

the profile slot
• can be arranged as needed
• installation kit MHZ 03-U1/L 

required

MHW 01
Modular mounting bracket for 
mounting sensors on DIN rails.

• easy attachment to profile rails
• flexible mounting and easy

adjustment in all 3 axes directions
• height: 107 mm, bracket: 155 mm
• other dimensions on request

Mounting aids
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Accessories Mounting systems for photoelectric sensors
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Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted
aluminium

Mass approx. 85 g

Suitable ser ies

Series RL36 
RL39 
E DM 3,5 
E DM 5 
E DM 20

Dimensions

X

X

Sensor

Tapped hole M5 (8x)

80

30

34

641932
.4

27
.6

19
.1

3.
2

9.5

27.5

ø
12

.2

Model number

OMH-03

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted
aluminium

Mass approx. 50 g

Suitable ser ies

Series VariKont M

Dimensions

X

X

Sensor

Tapped hole M4 (3x)

45

19

32
.4

27
.6

19
.1

3.
2

ø
 1

2.
2

27.5

9.5

50

20

20

Model number

OMH-02

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted
aluminium

Mass approx. 50 g

Suitable ser ies

Series M LV11 
M LV12

Model number

OMH-01

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Dimensions

X

X

Sensor

Tapped hole M3 (5x)

50

30

45

19

25

32
.4

27
.6

19
.1

3.
2

ø
12

.2

27.5

9.5

Technical data
Mechanical specifications

Materia l p lastic

Suitable ser ies

Series CP18

Model number

CPZ18B01

for cylindr ical sensors with a thread of 
18 mm

Dimensions

Sensor CP18 
(not included in the delivery)

Retaining ring
O-ring Adapter

Mounting hole 
min. 21.34 mm

max. 14 mm
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Technical data
Mechanical specifications

Material Stee l, powder c oated

Mass appr ox. 175 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series RL23 
RL28 
RL29

Dimensions

5.
3

R3.5

5.
3

5.
3

5.3

15

30

50

43

11
2

62
43 60
˚

3 35 35

20

R
10

5˚

R10

R10 R6

5˚

R6

5˚

5˚

Model number

OMH-21

Mounting bracket 

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted
alum in ium

Mass appr ox. 120 g

Suitable series

Series RL23 
RL28 
RL29 
RL30 
RL32 

Dimensions

ø 12.2

27
.5

9.
5

3.2

32.9

28.1

19.6

9.
7

50

36

105

62

Model number

OMH-07

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted
alum in ium

Mass appr ox. 50 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series MLV12

Dimensions

26

51
.5

19

ø12.2

37

10

3.
2

45
.5

Model number

OMH-06

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted
alum in ium

Mass appr ox. 50 g

Suitable series

Series RL23 
RL28 
RL29 
RL30 
RL32

Model number

OMH-05

Mounting aid for round steel ø 12 mm or 
sheet 1.5 mm ... 3 mm

Dimensions

27.6

9.
5

3.2

ø 12.2

19.1

27
,5

32

4

M4 (4x)

19

36

8173

19
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Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), black 
c oated

Mass approx. 70 g

Mounting M ounting accessories inclu-
ded

Suitable ser ies

Series RL91

Dimensions

22.4

4.
3

4.
3

4.3

7.
5

4.3

R3.5

5˚

14

35

36

20

11

3

71

96

27˚

R7

R7

R7

90˚

20˚

5˚

Model number

OMH-91

Mounting bracket 

Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), nic kel -
p la ted

Mass approx. 30 g

Dimensions 136 mm x 52 mm  x 3 mm

Mounting M ounting accessories inclu-
ded

Suitable ser ies

Series M LV40

Dimensions

4.3

19
.5

23
.5

4.3

49.9

54.2

71.1

4.
3

4.
3

3.
7

62

15

18R4

R2

R4

R16

R4

R
4

8˚

13
˚

5˚
5˚

5˚

5˚

Model number

OMH-40

Mounting bracket 

Technical data
Mechanical specifications

Materia l p lastic

Mass approx. 2  g

Dimensions 14 m m x 18 mm x 6 m m

Suitable ser ies

Series M L4.1 
M L4.2 
M L6

Dimensions

9.4

3.
2

2.8

6

13

14

18

1

Model number

OMH-4.1

Fixation clamp

Technical data
Mechanical specifications

Materia l a luminium , blac k anodised

Mass approx. 180 g

Suitable ser ies

Series RL23 
RL28 
RL29 
RL32

Model number

OMH-22

Mounting bracket 

Dimensions

40
˚

50
13

5

44
3 10˚

40˚



661

D
at

e 
of

 is
su

e:
 0

3/
20

/2
00

8

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Mounting systems for photoelectric sensors Accessories

9.1
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, m
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h
an
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al
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o

u
n

ti
n

g
 s

ys
te

m
s

Technical data
Mechanical specifications

Material stee l, nickel -p la ted

Suitable series

Series ML6 
ML4.1 
ML4.2

Dimensions

1.
 5

13.5

13
.77.

5

5.
2

4.
5

3.529.5

ø 2.5

19

15

33

34

19

15

47

8

Model number

OMH-ML6-U

Mounting bracket 

Technical data
Mechanical specifications

Material stee l, nickel -p la ted

Mass appr ox. 10 g

Suitable series

Series ML6 
ML4.1 
ML4.2

Dimensions

1.5

R 0.516
.2

33.2

3.5

5.
25

4.
5

4.5

3.5

2.5

4.
5

8
R2

15

14

8

34

208

Model number

OMH-ML6

Mounting bracket 

Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 10 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series ML5

Dimensions

Notch

M3 screw slots

T = 1,2

27
.5

12.5

32
.3

12.1 6.15

3.3
28.3 15.3

6.45

3.3 T = 1.2

20˚
21

30
˚

21

36

R1

99

Model number

OMH-ML5

Mounting bracket for series ML5 sen-
sors

Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 10 g

Suitable series

Series ML5

Model number

OMH-ML5

Mounting bracket for series ML5 sen-
sors

Dimensions

Notch

M3 screw slots

T = 1,2

27
.5

12.5

32
.3

12.1 6.15

3.3
28.3 15.3

6.45

3.3 T = 1.2

20˚
21

30
˚

21

36

R1

99
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Accessories Mounting systems for photoelectric sensors
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u
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n

g
 s
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te

m
s

Technical data
Mechanical specifications

Materia l s teel , n ick el -plated

Suitable ser ies

Series M L6 
M L4.1 
M L4.2

Dimensions

20
.5

1.
5

13.5

13
.7

5.
2

4.
5

11
.5

11.5

3.5 5.253.5

7.
5

15

7

34

15

31

58

19

8

Model number

OMH-ML6-Z

Mounting bracket 

Technical data
Mechanical specifications

Materia l S ta in less steel

Mass approx. 5  g

Suitable ser ies

Series M L7 
M L71 
M L8

Dimensions

1.2

3.
2 30

.814
.2

7.5

3.2 1,2

3,
2 30

,814
,2

13

3

7,5

3,2

R 2

Model number

OMH-ML7-03

Fixing plate

Technical data
Mechanical specifications

Materia l S ta in less steel

Mass approx. 8  g

Mounting M ounting accessories inclu-
ded

Suitable ser ies

Series M L71 
M L8

Dimensions

1.2

15.7

15
.7

31
.2

26
.1

3.
2

3.
5

14
.2

13
.5

3.
2

14
.2

1.
9

3.2

R 1.2

R 25.8

R 25.8

3,2

7

6

7

6

R 2

Model number

OMH-ML7-02

Mounting bracket 

Technical data
Mechanical specifications

Materia l S ta in less steel

Mass approx. 15 g

Mounting M ounting accessories inclu-
ded

Suitable ser ies

Series M L7 
M L8

Model number

OMH-ML7-01

Mounting bracket 

Dimensions

1.
2

23.8

0.43 3.2

23.15

12
.9

3.
54.

5
3.

2

3.
2

11
.5

5.
1

16.2

3.2R 25.6

R 17.6
24

30

23

8

7

6

6
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Mounting systems for photoelectric sensors Accessories
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Technical data
Mechanical specifications

Material Meta l sheet (stee l), nicke l-
plated

Mass appr ox. 10 g

Suitable series

Series MLV12

Dimensions

30

18

R2

5.3

19

4.54.3

6.
5

10

30
˚

26
.5

7 6

20
.5

30
˚

5.
1

11

1.
5

R0,
5

R1

30˚

R2

ø4.
1

Model number

OMH-MLV12-HWK

Mounting bracket for series MLV12 sen-
sors

Technical data
Mechanical specifications

Material Meta l sheet (stee l), nicke l-
plated

Mass appr ox. 15 g

Suitable series

Series MLV12

Dimensions

30

18

R2

5.3

19

4.54.3

6.
5

10

30
˚

7 6

20
.5

30
˚

5.
1

11

1.
5

R0,
5

R1

30˚

46
.5

R2 ø4.
1

20

Model number

OMH-MLV12-HWG

Mounting bracket for series MLV12 sen-
sors

Technical data
Mechanical specifications

Material alum in ium

Mass appr ox. 8 g

Suitable series

Series MLV11 
MLV12 
RL28 RL29

Dimensions

90
˚

M4

M
4

ø8.5

ø4.2

20

10

Model number

OMH-MLV11-K

Fixation clamp for sensors with dove tail

Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 40 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series MLV11

Model number

OMH-MLV11

Mounting bracket for series MLV11 sen-
sors

Dimensions

20

5

10

30

38
42

 ±
 0

.1

1.5

R4

ø3.5

3.5

R48 ± 0.1

5.5

R
20

ø5.5

30
˚

30˚
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Accessories Mounting systems for photoelectric sensors
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Technical data
Mechanical specifications

Materia l anodised a lumin ium

Mass approx. 6  g

Suitable ser ies

Series M LV12

Dimensions

M4

ø
4.

3

15
.5

8.
6

14

9.5

6

19

10

10

1

Model number

OMH-K03 

Fixation clamp for sensors with dove tail

Technical data
Mechanical specifications

Materia l anodised a lumin ium

Mass approx. 5  g

Suitable ser ies

Series M LV12

Dimensions

M4

M
4

ø
8.

5

ø
4.

2

4.5

9

15
.5

8.
6

14

90
˚

Model number

OMH-K02 

Fixation clamp for sensors with dove tail

Technical data
Mechanical specifications

Materia l anodised a lumin ium

Mass approx. 10 g

Suitable ser ies

Series M LV12

Dimensions

M4

M
4

ø
8.

5

ø
4.

2

90
˚

15
.5

8.
6

14

9.5

19

10

Model number

OMH-K01 

Fixation clamp for sensors with dove tail

Technical data
Mechanical specifications

Materia l a luminium

Mass approx. 20 g

Suitable ser ies

Series Glas s fibre optic

Model number

OMH-GL

Mounting bracket for glass fibre optic

Dimensions

M3 screw slot
and clearance hole

11
.5

32

9.
25

5

3225

15

35

25

T = 3
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Mounting systems for photoelectric sensors Accessories
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u
n

ti
n
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m
s

Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 150 g

Dimensions 136 mm  x 52 m m x 3 m m

Suitable series

Series RL23 
RL28 
RL29 
RL32

Dimensions

13.3

18
.5

6.5

6.
5

5.1

4 x ø3.2

3.5

1.
5

24
14

12

14

87

96

5

18

418

77 52

77

34

28

Model number

OMH-RLK29-HW

Mounting bracket for rear wall mounting

Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 85 g

Suitable series

Series RLK28 
RLK29

Dimensions

rivet joints

long hole for
horizontal
sensor alignment

long holes for 
vertical 
sensor alignment

11
2

36

85

29-43

Model number

OMH-RLK29

Mounting bracket 

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted

Mass appr ox. 85 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series RL39

Dimensions

M5 screw slots

M5 screw slots

T = 2

52

11.5

10

6.5

19

1232.5
6.5

13

8
10

26

80

10
7

52

10
47

Model number

OMH-RL39

Mounting bracket for sensors of RL39 
series 

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted

Mass appr ox. 95 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series RL36 
EDM3,5 
EDM5 
EDM20

Model number

OMH-RL36

Mounting bracket 

Dimensions

M5 screw slots

M6 screw slots

58

11.5

10

6.5

19

1232.5
6.5

13

8
10

26

88

10
7

52

10
47

T = 2
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Accessories Mounting systems for photoelectric sensors
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m
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Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted

Suitable ser ies

Series S eries  31

Dimensions

9.06

70

10
3

6.
44

10
50

3.
55

30

35

9

10

2

20 7.5

10

20

2

Model number

OMH-RL31-03

Mounting bracket 

Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted

Suitable ser ies

Series S eries  31

Dimensions

9.06

4.
44

10

8
50

61
.5

5

10
3

35 22 2

20 7.5

Model number

OMH-RL31-02

Mounting bracket 

Technical data
Mechanical specifications

Materia l M eta l sheet (s teel ), zinc pla-
ted

Suitable ser ies

Series S eries  31

Dimensions

306.25

42.5

7.
5

10

25

55

25

34

22

2

7.
5

12

35

45

62

10
3

Model number

OMH-RL31-01

Mounting bracket 

Technical data
General specifications

Accessories provided g lass 
M 4 x 8 m m thumb s crew

Mechanical specifications

Materia l 

Housing M eta l sheet (s teel ), black 
c oated

Optica l face g lass

Suitable ser ies

Series RL28 
RL29

Model number

OMH-RL28-C

Protective cover

Dimensions

40.5

89

14.2

28.4

90

18
.2 27

.5

82

26.4
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Mounting systems for photoelectric sensors Accessories
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Technical data
Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 1580 g

Suitable series

Series LS 610 
LS 611

Dimensions

ø
 9

 (
4 

x)

36
0

24
5

12150

190 83

10

Model number

OMH-LS610-03

Mounting bracket with deviation mirror 
for optical data coupler

Technical data
Mechanical specifications

Material brass

Suitable series

Series LS 610 
LS 611 
VDM100

Dimensions

0.
8

7.
5

5.5

7

Model number

OMH-LS610-02

Direct mounting set consisting of 4xM4 
threaded inserts

Technical data
Mechanical specifications

Material Aluminium , b lack coated
stee l, zinc plated b lack

Mass appr ox. 1500 g

Suitable series

Series LS 610 
LS 611 
VDM100

Dimensions

m
ax

. 1
53

ø 8.5

80

44
26

200

10
0

100266

10

40
 ..

. 5
3

Model number

OMH-LS610-01

Mounting bracket for optical data coup-
ler

Technical data
Mechanical specifications

Material alum in ium

Mass appr ox. 50 g

Suitable series

Series DAD10 
DAD15

Model number

OMH-DAD10

Mounting bracket 

Dimensions

5.5 (4 x)

2.5

7.4+0.1 (2 x)17.5

24

46

65

65

45

7662

10

25
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Accessories Mounting systems for photoelectric sensors
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Technical data
Mechanical specifications

Material plastic

Mass appr ox. 50 g

Mounting Mounting ac cess ories  inc lu-
ded

Suitable series

Series VariKont M

Dimensions

4.54.5

50
.5

30
.5

ø
12

.5

5.
5

5.
5

14
.5

30

30 20
5

M4

R20

15˚15˚

5

40
60

50

21

21

66

Model number

OMH 4-4950

Retainer

Technical data
Mechanical specifications

Material Meta l sheet (stee l), zinc p la-
ted

Mass appr ox. 70 g

Suitable series

Series SBL

Model number

OMH-SBL-01

Mounting bracket for sensors of SBL se-
ries

Dimensions

2.
1

32
.5

8.
7

5,4

10.6

4.8

6.4

6.27.2

16
.2

20.5

41.0

62.0

6.
4

54

5

68

11

34

16

6

38

13˚

13

13

0

90

2
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Field attachable connectors

Model
number

Style Connector type Num-
ber of 
pins

Cable 
diameter 

[mm2]

M8

V3-GM Female, straight Insulation piercing 3 pin 0.25 ... 0.34

V3-WM Female, right-
angled

Insulation piercing 3 pin 0.25 ... 0.34

V3S-GM Male, straight Insulation piercing 3 pin 0.25 ... 0.34

M12

V1-G Female, straight Terminal PG7 cable 
gland

4 pin max. 0.75

V1-W Female, right-
angled

Terminal PG7 cable 
gland

4 pin max. 0.75

V1S-G Male, straight Terminal PG7 cable 
gland

4 pin max. 0.75

V1S-W Male, straight Terminal PG7 cable 
gland

4 pin max. 0.75

V1-E/E2-LED LED board
(pnp/npn)

for mounting in V1-G 
and V1-W

V1-G-Q2 Female, straight Insulation piercing 4 pin max. 0.75

V1S-G-Q2 Male, straight Insulation piercing 4 pin max. 0.75

V15-W-PG9 Female, straight Terminal 5 pin max. 0.75

Rd 24 x 1/8 
(Binder 
series 692)

V16-G Female, straight Terminal 6 pin + 
PE

max. 0.75

V16S-G Male, straight Terminal 6 pin + 
PE

max. 0.75

M18

V18-G Female, straight Terminal 4 pin max. 1.5

V18-W Female, right-
angled

Terminal 4 pin max. 1.5

with cen-
tral screw

V-W Female, right-
angled
red

Terminal 5 pin max. 2.5

V-W-E2 Female, right-
angled
red/transparent

Terminal with inte-
grated LED

5 pin max. 2.5

V-W-N Female, right-
angled
blue

Terminal 5 pin max. 2.5

Cordsets and junction blocks
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Cordsets with 8 mm receptacles

Cordsets with 12 mm receptacles for AC sensors

Suitable for 2-, 3-, and 4-wire sensors

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-

ment

Straight Right-angled Right-angled, with 
2 LEDs

PUR,
gray

2
3
5
10

3
3
3
3

0.34
0.34
0.34
0.34

V3-GM-2M-PUR
V3-GM-3M-PUR
V3-GM-5M-PUR
V3-GM-10M-PUR

V3-WM-2M-PUR
V3-WM-3M-PUR
V3-WM-5M-PUR
V3-WM-10M-PUR

V3-WM-E2-2M-PUR

V3-WM-E2-5M-PUR
V3-WM-E2-10M-PUR

PVC,
gray

2
5
10

3
3
3

0.34
0.34
0.34

V3-GM-2M-PVC
V3-GM-5M-PVC
V3-GM-10M-PVC

V3-WM-2M-PVC
V3-WM-5M-PVC
V3-WM-10M-PVC

V3-WM-E2-5M-PVC

PUR,
gray

2
3
5
10

4
4
4
4

0.34
0.34
0.34
0.34

V31-GM-2M-PUR
V31-GM-3M-PUR
V31-GM-5M-PUR
V3-1GM-10M-PUR

V31-WM-2M-PUR
V31-WM-3M-PUR
V31-WM-5M-PUR
V31-WM-10M-PUR

PVC,
gray

2
5
10

4
4
4

0.34
0.34
0.34

V31-GM-2M-PVC
V31-GM-5M-PVC
V31-GM-10M-PVC

V31-WM-2M-PVC
V31-WM-5M-PVC
V31-WM-10M-PVC

2
5

3
3

0.34
0.34

V3S-GM-2M-PUR
V3S-GM-5M-PUR
(connector)

Suitable for 2-wire sensors

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-

ment

Straight Right-angled

PUR,
gray

5 3 0.34 V13-G-5M-PUR V13-W-5M-PUR

1 BN

4 BK

3 BU

1 BN

4 BK

3 BU

1 BN

4 BK 2 WH

3 BU

1 BN

4 BK 2 WH

3 BU

1 BN

4 BK

3 BU

1 BN

2 WH 3 BU

Cordsets and junction blocks
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Cordsets with 12 mm receptacles for DC sensors

1 ) Halogen free and crosslinked sheathing available as ...-PUR H/S

Suitable for 2-, 3-, and 4-wire sensors

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-
ment

Straight Right-angled

PVC,
gray

2
3
5

10

4
4
4
4

0.34
0.34
0.34
0.34

V1-G-2M-PVC
V1-G-3M-PVC
V1-G-5M-PVC
V1-G-10M-PVC

V1-W-2M-PVC
V1-W-3M-PVC
V1-W-5M-PVC
V1-W-10M-PVC

PUR,
gray
1 )

2
5

10

4
4
4
4

0.34
0.34
0.34

V1-G-2M-PUR
V1-G-3M-PUR
V1-G-5M-PUR
V1-G-10M-PUR

V1-W-2M-PUR
V1-W-3M-PUR
V1-W-5M-PUR
V1-W-10M-PUR

PVC,
gray

2
3
5

10

3
3
3
3

0.34
0.34
0.34
0.34

V11-G-2M-PVC
V11-G-3M-PVC
V11-G-5M-PVC
V11-G-10M-PVC

V11-W-2M-PVC
V11-W-3M-PVC
V11-W-5M-PVC
V11-W-10M-PVC

PVC,
gray

2
5

10

5
5
5

0.34
0.34
0.34

V15-G-2M-PVC
V15-G-5M-PVC
V15-G-10M-PVC

V15-W-2M-PVC
V15-W-5M-PVC
V15-W-10M-PVC

PUR,
gray
1 )

2
5

10

5
5
5

0.34
0.34
0.34

V15-G-2M-PUR
V15-G-5M-PUR
V15-G-10M-PUR

V15-W-2M-PUR
V15-W-5M-PUR
V15-W-10M-PUR

Suitable for 2-, 3-, and 4-wire DC sensors

Transparent handle with 2 LEDs

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-
ment

Straight Right-angled

PUR,
gray
1 )

2
5
5
5
5

10

4
4
4
4
4
4

0.34
0.34
0.34
0.34
0.34
0.34

V1-G-A2-2M-PUR
V1-G-A2-5M-PUR

V1-G-A2-10M-PUR

V1-W-A2-2M-PUR
V1-W-A2-5M-PUR
V1-W-A0-5M-PUR
V1-W-E-5M-PUR (npn)
V1-W-E2/E3-5M-PUR
V1-W-A2-10M-PUR

PUR,
gray
1 )

2
5

10

3
3
3

0.34
0.34
0.34

V1-G-E2-2M-PUR
V1-G-E2-5M-PUR
V1-G-E2-10M-PUR

V1-W-E2-2M-PUR
V1-W-E2-5M-PUR
V1-W-E2-10M-PUR

PUR,
gray
1 )

5 5 0.34 V15-G-A2-5M-PUR V15-W-A2-5M-PUR

1 BN

4 BK 2 WH

3 BU

1 BN

4 BK 2 WH

3 BU

1 BN

4 BK

3 BU

1 BN

BK

5 n.c.

2 WH

3 BU

1 BN

4 BK

5 n.c.

2 WH

3 BU

1 BN

4 BK 2 WH

3 BU

1 BN

4 BK

3 BU

1 BN

4 BK

5 n.c.

2 WH

3 BU

Cordsets and junction blocks
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Cordsets with 12 mm receptacles foe NAMUR senosrs

Extension cables with 12 mm receptacles, 4 x 0.34 mm2

Cordsets with 12 mm receptacles for DC sensors

Suitable for NAMUR sensors,

Grip and cable sheath in blue 

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-
ment

Straight Right-angled

PVC,
gray

5
10

4
4

0.34
0.34

V1-W-N4-5M-PVC
V1-W-N4-10M-PVC

PUR,
gray

2
5
10

2
2
2

0.34
0.34
0.34

V1-G-N-2M-PUR
V1-G-N-5M-PUR
V1-G-N-10M-PUR

V1-W-N-2M-PUR
V1-W-N-5M-PUR
V1-W-N-10M-PUR

Suitable for 2-, 3-, and 4-wire DC sensors

Male, straight Length [m] Female, straight Female, right-angled

PUR,
gray

0,6
1
2
3
5
10

V1-G-0,6M-PUR-V1-G
V1-G-1M-PUR-V1-G
V1-G-2M-PUR-V1-G
V1-G-3M-PUR-V1-G
V1-G-5M-PUR-V1-G
V1-G-10M-PUR-V1-G

V1-W-0,6M-PUR-V1-G
V1-W-1M-PUR-V1-G
V1-W-2M-PUR-V1-G
V1-W-3M-PUR-V1-G
V1-W-5M-PUR-V1-G
V1-W-10M-PUR-V1-G

PVC,
gray

0,6
1
2
3
5
10

V1-G-0,6M-PVC-V1-G
V1-G-1M-PVC-V1-G
V1-G-2M-PVC-V1-G
V1-G-3M-PVC-V1-G
V1-G-5M-PVC-V1-G
V1-G-10M-PVC-V1-G

V1-W-2M-PVC-V1-G

V1-W-5M-PVC-V1-G
V1-W-10M-PVC-V1-G

Suitable for 2-, 3-, and 4-wire DC sensorsfor 
connections to multi-port junction boxes 
and AS-Interface distributors

Cable 
sheath

Lengt
h [m]

Num-
ber of 
wires

ø
[mm]

Pin 
assign-

ment

Straight Right-angled

PUR,
gray

2
5

4
4

0.34
0.34

V1S-G-2M-PUR
V1S-G-5M-PUR

V1S-W-2M-PVC
V1S-W-5M-PVC

1 BN

4 BK 2 WH

3 BU

1 BN

2 BU

2 WH

3 BU 1 BN

4 BK

Cordsets and junction blocks
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Multi-port junction blocks with 12 mm receptacles

Junction boxes offer a fast, cost-effective and space-saving means of install ing several sensors. They reduce in-
stallation and maintenance costs by simplifying your wiring requirements. Versions are available
with cable, terminal block, or M23 quick disconnect with 4 or 8 12 mm receptacles. All types are suitable for PNP
sensors.  Models with dual ports allow 2 sensors to be connected on one 12 mm receptacle.

Multi-port junction block with cable 
connection,
with LEDs, one signal per port,
with 4 and 8 ports

dimensions (L x W x H) in mm
82 x 54 x 18.5 (4 ports)
126.5 x 54 x 18.5 (8 ports)

4 port:
V1-4A-E2-5M-PUR
V1-4A-E2-10M-PUR

8 port:
V1-8A-E2-5M-PUR
V1-8A-E2-10M-PUR

other cable lengths available on 
request

Multi-port junction block with termi-
nal block connection,
with LEDs, two signals per port,
with 4 and 8 ports

dimensions (L x W x H) in mm
116.5 x 54 x 32 (4 ports)
155 x 54 x 32 (8 ports)

4 ports:
V1-4/8A-E2

8 ports
V1-8/16A-E2

Multi-port junction block with M23 
quick disconnect,
with LEDs, one signal per port,
with 4 and 8 ports

dimensions (L x W x H) in mm
110 x 54 x 33.5 (4 ports)
163 x 54 x 33.5 (8 ports)

4 ports:
V1-4A-E2-M23

8 ports
V1-8A-E2-M23

Mounting bracket
for multi-port junction boxes on DIN rail

for multi-port junction block with 
4 ports:
MH 05-SACB-4

ffor multi-port junction block 
with 8 ports:
MH 05-SACB-8

Protective cover
for unused M12 x 1 ports

VAZ-V1-B

Cordsets and junction blocks
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Test devices for initiators 

On-site troubleshooting can be a problem without the proper testing equipment. With Pepperl+Fuchs hand-held
tester, proximity sensors can be tested without having to remove the sensor from its installation.

Advantages:

• Easy operation

• Optical and acoustic signalling

• Battery operated

• Initiator Sensor can be adjusted before installation is completed

• Locates wiring errors

• Test function check/battery test

• Includes two 9-volt block batteries

ST 03 • 2 LED displays
• 3 connection terminals for 0 V, 18 V, and test out-

put
• For testing all DC sensors with 2-, 3-, or 4-wire 

configuration and all sensors built according to 
DIN 19234 NAMUR (not for
use under hazardous conditions)

• Maximum load current 100 mA
• Includes two 9-V block batteries

1-1350 • 5 LED displays
• 4 connection terminals for 0 V, 18 V

(pulsed, test output 1 and 2)
• For testing all 2-, 3-, and 4-wire DC sensors and all 

2- and 3-wire AC sensors
• Test function check/battery test
• Includes two 9-V block batteries

Test instruments
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Accessories for valve positioners

Suitable valve positioning pucks and mounting brackets are available for the F31 and F25 series sensors.

Valve positioning pucks for the F31 series sensors with fixed switching positions

* for clockwise and counter-clockwise rotating valves with 180° rotation

** The outer  surfaces of the BT65X and BT115X
positioning pucks are made of stainless steel with
openings at the activation target. This results in an
inverted operation.

The BT65 and BT115 positioning pucks are made of a conductive plastic material which prevents static charges and allows
installation in potentially explosive environments.

*** V2A = stainless steel 304

Part Shaft diameter
Shaft 
height

Mounting hole 
configuration Notes Fig. 

BT65A*
< 58 mm 20 + 30 mm 30 x 80 mm

Ring diameter max. 65 mm, snap 
ring height max. 6 mm

1

BT65X** 3

BT115A*
< 90 mm 30 +  50 mm 30 x 130 mm

Ring diameter max. 110 mm, 
snap ring height max. 7 mm

2

BT115X** 4

Ø
 4

2 
m

m

Ø
 6

5 
m

m

26
,6

 m
m

7,
5 

m
m

18
,5

 m
m

38
 m

m

10
 m

m

21
 m

m 53
 m

m
Ø

 8
8 

m
m

Ø
 1

15
 m

m

Fig. 1 Fig. 2

Activat ion target

Stopper 
cap

Identification
stopper

Fig. 3

Fig. 4

Included in delivery: BT 65 BT 115 Material

Spacer 1 off (10 mm thick) 2 off (10 mm thick) PBT

Stopper cap black x 1 1 off PBT

Identification stopper yellow x 2 2 off PBT

Identification stopper black x 2 2 off PBT

Activation target integrated integrated V2A***

Attachment screw for F31 2 x M5 x 12 2 x M5 x 12 V2A***

Attachment screw for F31K 2 x M5 x 16 2 x M5 x 16 V2A***

Attachment screw for puck 1 x M6 x 25 1 x M6 x 25 V2A***

Accessories for valve positioners
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Valve positioning pucks for the F31 series sensors with adjustable switching positions

Fig. 1: BT65B

Fig. 2: BT115B

Part Shaft diameter Shaft height Mounting hole 
configuration

Notes Fig. 

BT65B < 58 mm 20 + 30 mm 30 x 80 mm
Ring diameter max. 65 
mm, snap ring height 
max. 6 mm

1

BT115B < 90 mm 30 +  50 mm 30 x 130 mm
Ring diameter max. 110 
mm, snap ring height 
max. 7 mm

2

 Upper and lower section 
continuosly rotatable

Marking plug with 
position indicator

unrolled jacket:

lo
w

er
 u

pp
er

se
ct

io
n

End positions, actuated 
switching points adjustable

0˚ 180˚ 360˚

65 42

27

40

2
10

10

0˚-360˚

0˚-360˚

Final positions damped

Covering, rolled off:

11
5

53

63

0° 90° 180°

Accessories for valve positioners
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F31 series accessories

MH-BT65B

Mounting plate for use with the BT65B
positioning puck in drives with:

hole dimension 80 mm x 30 mm 
hole dimension 130 mm x 30 mm

and shaft height 30 mm

MH-BT65-Tyco

Mounting plate with shaft and BT65
positioning puck  for use in drives
made by Tyco with hole dimensions
30 mm x
80 mm.

The positioning puck has been fitted
to the shaft.
Can be used in potentially explosive
environments.

65 ±0.2

30 ±0.2

ø
 5

.4

37

31

6

10

6

ø
 1

0

M
5

143

90
30 41 55

.5

65
.5

80

93

ø 5.5
ø 5.4

Accessories for valve positioners
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 Accessories for the F25 series

1)  If the ring height is > 3 mm then the snap ring height is the determiner, not the shaft diameter.

MH... F25 mounting plates K... Mounting plates

Installation kit Shaft diameter 1) Shaft height
Mounting hole 
configuration

consisting of:
Fig. 

Puck Plate

BT32-F25-0 < 34 mm 20 mm 30 x 80 mm BT32 – 1

BT33-F25-0 < 34 mm 30 mm 30 x 80 mm BT33 – 3

BT34-F25-2 preferably > 34 mm 20/30 mm 30 x 80 mm BT34 K2 2

BT34-F25-3 preferably > 34 mm 30 mm 30 x 130 mm BT34 K3 4

BT34-F25-4 preferably > 34 mm 50 mm 30 x 130 mm BT34 K4 5

MH5-F25-Y43089 < 34 mm 20/30 mm 30 x 130 mm – Metal plate 6

MH20-F25-Y43090 Height compensation for additionally mounted controller –
F25 fully 
encapsu-

lated
7

 
Fig. 1 Fig. 3 Fig. 4 Fig. 5 Fig. 6 Fig. 7Fig. 2

Part Shaft diameter Mounting hole 
configuration

Notes Fig. 

Puck

BT32 ≤ 34 mm – Height of active surface: 28 mm 8

BT32X ≤ 34 mm – as BT32, but with reversed direction of action -

BT33 ≤ 34 mm – Height of active surface: 38 mm 9

BT34 ≥ 34 mm – Height of active surface: 28 mm, sitting on the shaft 10

BT37 ≥ 34 mm – Puck BT37 with 4 mm groove for regulator attach-
ment

–

Mounting plate

K2 – 30 x 80 mm – 2

K3 – 30 x 130 mm – 4

K4 – 30 x 130 mm – 5

Fig. 10

Ø
 3

4 
m

m

Ø
 4

0 
m

m

28
 m

m

32
 m

m

Ø
 3

4 
m

m

Ø
 4

0 
m

m

28
 m

m

32
 m

m

Ø
 3

4 
m

m

Ø
 4

0 
m

m

38
 m

m

43
 m

m

Fig. 9Fig. 8

Accessories for valve positioners
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Accessories for magnetic field sensors 

Accessories for magnetic field sensors 

Clamping straps

according to DIN 3017, stainless steel, strap width 9 mm, strap thickness 0.70 mm, hexagonal screw size 6

Clamping strap with screw 

Stainless steel, 10 mm wide clamping strap, strap thickness 0.5 mm 

Permanent magnets

Magnetic characteristics

Ring magnets made of sintered neodymium-iron-boron material with a zinc coating for corrosion protection.

Clamping strap Designation suitable for hydraulic cylinders 
with

SB 40-60 09R Clamping strap Ø30 ... 48 mm

SB 50-70 09R Clamping strap Ø40 ... 58 mm

SB 60-80 09R Clamping strap Ø50 ... 68 mm

SB 70-90 09R Clamping strap Ø60 ... 78 mm

Model number Designation suitable for hydraulic cylinders 
with

SB 10M 10R Clamping strap, 10 m roll Ø > 70 mm

SBS 100 R Screw –

Characteristic Value Unit

Energy product  (W x H) max 225 ... 280 kJ/m3

Remanence Br 1100  ... 1250 mT

Coercive field strength Hc 720 ... 930 kA/m

Remanence temperature coefficient α -0.10 %/°C 

Permeability µoµr 1.07 mT/kA/m

Cur ie temperature Tc 310 °C

max. operating temperature Tmax approx. 100 ... 150 °C

Density ρ 7.5 g/cm3
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The following magnets are recommended:

 DM ... NDFEB magnets are intended for installation in the cylinder piston.

DM 06-05 NDFEB

Material: NdFeB
Coating: Ni + Sn
Ambient temperature: max. 120 °C

Packing unit 20 off

DM 10-10 NDFEB

Material: NdFeB
Coating: Ni + Sn
Ambient temperature: max. 120 °C

DM 20-10 NDFEB

Material: NdFeB
Coating: Ni + Sn
Ambient temperature: max. 120 °C

DM 25-32-07

Material: BaFe with steel casing
Ambient temperature: -40 ... 85 °C

DM 60-31-15

Material: SrFe
Ambient temperature: max. 200 °C

6 5

10 10

1020

Haftfläche

Stahlmantel

12 ± 0,3

5,5 ± 0,3

+
 0

,3
- 

0,
2

32 ± 0,3

7

5.3

31

12

N

S

15

Accessories for magnetic field sensors
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The MagCalc program

The MagCalc program is used to design magnetic systems
for detecting piston positions in hydraulic cylinders with the
MBF32- A2-(V1) sensor. Depending on the geometry and
magnetic properties of the cylinder, pistons, and magnets,
MagCalc supplies the dimensions of a magnetic system as
well as the minimum number of magnets needed. Also, the
piston speed and the ambient temperature are taken into ac-
count when designing the magnetic systems. 

Requirements for MagCalc

• Operating system: Windows 3.11, Windows 95 or Win-
dows NT 

• Computer: Windows 3.11 compatible 

• Graphics card: VGA graphics card with 256 colors

• Memory requirement: 5 MB for installation with manual, 
1 MB for installation without manual

Model number:MagCalc

MagCalc



D
at

e 
of

 is
su

e:
 0

3/
20

/2
00

8

682
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Accessories for photoelectric sensors Reflectors
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Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 50.9 mm x 50.9 m m x 8.5 
m m

Mounting m ounting ho les

Dimensions

40

10105
10

50
.9

4.
3

50.9

T = 8.5

Model number

REFLEKTOR H50

Reflector, rectangular 50.9 mm x 50.9 
mm, mounting holes, fixing strap

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 32.5 mm x 57 mm  x  8 mm

Mounting m ounting ho les

Dimensions
4

57

48

4.
5

10.56.53.5

32.58

Model number

REFLEKTOR H48

Reflector, rectangular 32.5 mm x 57 
mm, mounting holes, fixing strap

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 47.5 mm x 23.5 m m x 8 mm

Mounting m ounting ho les

Dimensions

3.
5

3.
8

40

47
.5

12

23.5

3.5

8

Model number

REFLEKTOR H40

Reflector, rectangular 47.5 mm x 23.5 
mm, mounting holes, fixing strap

Technical data
General specifications

Construction type hexagonal

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 55 m m x 25 mm x 9 m m

Mounting m ounting ho les

Model number

REFLEKTOR H32

Reflector, hexagonal 55 mm x 25 mm, 
mounting holes

Dimensions

9 25

553445

5
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Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 72 mm x 19 mm  x  8.5 mm

Mounting mounting holes

Dimensions

3.5

T = 8.519

72

63

54

Model number

REFLEKTOR H72

Reflector, rectangular 72 mm x 19 mm, 
mounting holes

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 65 mm x 32.5 m m x 8.3 m m

Mounting mounting holes

Dimensions

3.5 3.5

8.3

32
.5

65

56

48

Model number

REFLEKTOR H65

Reflector, rectangular 65 mm x 32.5 
mm, mounting holes

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 60 mm x 40.5 m m x 7.5 m m

Mounting mounting holes

Dimensions

7.5

3.
2

40.5

34 ±0.5

60

52
 ±

0.
5

3.5

Model number

REFLEKTOR H60

Reflector, rectangular 40.5 mm x 60 
mm, mounting holes

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -40 ... 70 °C (233 ... 343 K)

Mechanical specifications

Dimensions 122 mm  x  49.5 m m x 8.4 m m

Mounting mounting holes

Model number

REFLEKTOR H50x100

Reflector, rectangular 122 mm x 49.5 
mm, mounting holes

Dimensions

95.8

112

122

8.4 ±0.3

4649
.5

ø
 4

.5

ø
 7

.5

3.6
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Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 40 ... 70 °C (233 ... 343 K )

Mechanical specifications

Materia l P MMA

Dimensions 122 mm x 99.35 mm  x  8.5 
m m

Mounting m ounting ho les

Dimensions

96

99.25

112

95
.8

4

122

99
.3

5

ø
 4

.6

8.5

ø
 7

.5

Model number

REFLEKTOR H100

Reflector, rectangular 122 mm x 99.35 
mm, mounting holes

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 84.5 mm x 84.5 m m x 8.7 
m m

Mounting m ounting ho les

Dimensions

8.7

3.
2

84
.5

77

84.5

77

Model number

REFLEKTOR H85-2

Reflector, rectangular 84.5 mm x 84.5 
mm, mounting holes

Technical data
General specifications

Construction type hexagonal

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 78 m m x 61 mm x 7 m m

Mounting m ounting ho les

Dimensions

30.5

52
.8

7

M4

7869

Model number

REFLEKTOR H78

Reflector, hexagonal 78 mm x 61 mm, 
mounting holes

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 75 m m x 34.5 mm  x  7 mm

Mounting m ounting ho les

Model number

REFLEKTOR H75

Reflector, rectangular 75 mm x 34.5 
mm, mounting holes

Dimensions

6.5

34.5

4.5

7

756246
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Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 65 m m

Mounting mounting hole

Dimensions

10
.5

65

50

4.6
7.8

Model number

REFLEKTOR C65

Reflector, round ø 65 mm, mounting ho-
les

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 58 m m

Mounting mounting hole

Dimensions

6.
4

11
.9

587.4

Model number

REFLEKTOR C60

Reflector, round ø 58 mm, central 
mounting hole

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 180 mm  x 40 m m x 7.4 mm

Mounting mounting holes

Dimensions

7.4

3.
5

18
2

15
0

42

Model number

REFLEKTOR H180

Reflector, rectangular 180 mm x 40 
mm, mounting holes

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 60 mm x 18 mm  x  8.3 mm

Mounting mounting holes

Model number

REFLEKTOR H160

Reflector, rectangular 60 mm x 18 mm, 
mounting holes

Dimensions

3.5

T = 8.318

60

50

40
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Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 60 m m x 19 mm x 6 m m

Mounting m ounting ho les

Dimensions

19.2

4.3

6050

6

Model number

REFLEKTOR VR10

Reflector, rectangular 60 mm x 19 mm, 
mounting holes

Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 84 mm

Mounting m ounting ho le

Model number

REFLEKTOR C110-2

Reflector, round ø 84 mm, central 
mounting hole

Dimensions

4.
5

847.4
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Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 46 m m

Mounting sel f-adhesive

Dimensions

2.
25

46

41.55

6.5

Model number

REFLEKTOR A46

Reflector, round ø 46 mm, self-adhesi-
ve

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 35 m m

Mounting sel f-adhesive

Dimensions

0.
85

34.5

32.8

7.4

2.8

Model number

REFLEKTOR A35

Reflector, round ø 35 mm, self-adhesi-
ve

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 25 m m

Mounting sel f-adhesive

Dimensions

25.2

23.5

5.5

2.8

0.
85

Model number

REFLEKTOR A25

Reflector, round ø 25 mm, self-adhesi-
ve

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 20.5 mm

Mounting sel f-adhesive

Model number

REFLEKTOR A17

Reflector, round ø 20.5 mm, self-adhe-
sive

Dimensions

17
.5

5.3-0.2 20.51
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Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 25 mm

Mounting s el f-adhesive

Dimensions

25

23.5

5.5

2.8

Model number

REFLEKTOR CA24

Reflector, round ø 25 mm, self-adhesi-
ve

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 80 m m x 50 mm x 7.2 mm

Mounting s el f-adhesive

Dimensions

80

7.250

Model number

REFLEKTOR A80

Reflector, rectangular 80 mm x 50 mm, 
self-adhesive

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 48 m m x 32.5 mm  x  8 mm

Mounting s el f-adhesive

Model number

REFLEKTOR A48

Reflector, rectangular 48 mm x 32.5 
mm, self-adhesive

Dimensions

832.5

48
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Technical data
General specifications

Construction type rol l

Ambient conditions

Ambient temperature -20 ... 70 °C (253 ... 343 K)

Mechanical specifications

Material Typ 3870

Dimensions 297 mm  x 210 mm
70 mm x 70 mm

Mounting sel f-adhesive

Dimensions

X

Y

Model number

OFR-A4
OFR70-2

Reflective tape A4 (297 mm x 210 mm
Reflective tape 70 mm x 70 mm

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 70 °C (253 ... 343 K)

Mechanical specifications

Material Typ 3870

Dimensions 100 mm  x 100 mm
1000 mm x 1000 mm

Mounting sel f-adhesive

Dimensions

X

Y

Model number

OFR-100/100
OFR-1000/1000

Reflective tape 100 mm x 100 mm
Reflective tape 1000 mm x 1000 mm

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material IRF6000

Dimensions 297 mm  x 210 mm
47500 m m x 76 mm

Mounting sel f-adhesive

Dimensions

X

Y

Model number

OFR-3870-A4
OFR-3870-45700/76

Reflective tape A4 (297 mm x 210 mm)
Reflective tabe 47500 x 76 mm
Suitable for fibre optics sensor wit-
hout polarisation filter

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material IRF6000

Dimensions 600 mm  x 200 mm
800 mm  x 200 mm

Mounting sel f-adhesive

Model number

OFR-600/200
OFR-800/200

Reflective tape 600 mm x 200 mm
Reflective tape 800 mm x 200 mm

Dimensions

X

Y
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Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 42 mm

Mounting S nap-in

Dimensions

12.6

426.5

6.
5

Model number

REFLEKTOR Clip42

Reflector, round ø 42 mm, snap-in

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 40 m m x 23.5 mm  x  8 mm

Mounting S nap-in

Dimensions

23.58

13

40

6.
5

Model number

REFLEKTOR Clip40

Reflector, rectangular 40 mm x 23.5 
mm, snap-in

Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 25.2 m m

Mounting S nap-in

Model number

REFLEKTOR Clip25

Reflector, round ø 25.2 mm, snap-in

Dimensions

6.
5

25.2

12.8

5.7
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Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 42 m m

Mounting screw fixing

Dimensions

41

10

M
5

9.5

Model number

REFLEKTOR S42

Reflector, round ø 42 mm, screw fixing 
M5

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions Diam eter: 25 m m

Mounting screw fixing

Model number

REFLEKTOR S25

Reflector, round ø 25 mm, screw fixing 
M4

Dimensions

25.2

M
4

8.4

7.5
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Technical data
General specifications

Construction type r ectangular

Tr ipe l height approx. 1 .2 mm

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 32 m m x 20 mm x 3 m m

Mounting m ounting ho les

Dimensions

322620

3.
5

20

2

3

Model number

REFLEKTOR MH20

Reflector with Micro-structure, rectan-
gular 32 mm x 20 mm, mounting holes

Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 21 mm

Mounting S nap-in

Dimensions

21

12.8

3

6.
5

Model number

REFLEKTOR MCLIP 21

Reflector with Micro-structure, round ø 
21 mm, snap-in

Technical data
General specifications

Construction type r ectangular

Tr ipe l height approx. 1 .2 mm

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 10 m m x 50 mm x 5 m m

Mounting s el f-adhesive

Dimensions

10

4

1

50

Model number

REFLEKTOR MA50

Reflector with Micro-structure, rectan-
gular 10 mm x 50 mm, self-adhesive

Technical data
General specifications

Construction type c ircu lar

Tr ipe l height approx. 1 .2 mm

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 21 mm

Mounting s el f-adhesive

Model number

REFLEKTOR MA21

Reflector with Micro-structure, round ø 
21 mm, self-adhesive

Dimensions

215
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Technical data
General specifications

Construction type rec tangular

Tripel he ight appr ox. 1.2 m m

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 62 mm x 10 mm  x  3.5 mm

Mounting mounting ho les

Dimensions

10

3.5

2
3.

5

625650

Model number

REFLEKTOR MH56

Reflector with Micro-structure, rectan-
gular 62 mm x 10 mm, mounting holes

Technical data
General specifications

Construction type rec tangular

Tripel he ight appr ox. 0.9 m m

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 50.9 mm  x  50.9 mm x 8.5 
mm

Mounting mounting holes

Dimensions

40

10105
10

50
.9

4.
3

50.9

T = 8.5

Model number

REFLEKTOR MH50

Reflector with Micro-structure, rectan-
gular 50.9 mm x 50.9 mm, mounting ho-
les, fixing strap

Technical data
General specifications

Construction type rec tangular

Tripel he ight appr ox. 0.9 m m

Ambient conditions

Ambient temperature -20 ... 85 °C (253 ... 358 K)

Mechanical specifications

Material PMM A/ABS

Dimensions 23 mm x 13.8 m m x 4.9 m m

Mounting mounting ho les

Model number

REFLEKTOR MH23

Reflector with Micro-structure, rectan-
gular 23 mm x 13.8 mm, diagonal 
mounting hole

Dimensions

1923

1
13.8

9.7

24.9
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Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 60 m m x 19 mm x 6 m m

Mounting m ounting ho les

Dimensions

19.2

4.3

19.2

4.3

6050

6

Model number

REFLEKTOR MVR10

Reflector with Micro-structure, rectan-
gular 60 mm x 19 mm, mounting holes

Technical data
General specifications

Construction type c ircu lar

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions Diameter : 21 mm

Mounting s crew fixing

Dimensions

3.9

M
3

~ 9

21

Model number

REFLEKTOR MS21

Reflector with Micro-structure, round ø 
21 mm, screw fixing M3

Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 82 m m x 60 mm 7.4 mm

Mounting m ounting ho les

Dimensions

71
.5

8260

7,4 60

Model number

REFLEKTOR MH82

Reflector with Micro-structure, rectan-
gular 82 mm x 60 mm, mounting holes

Technical data
General specifications

Construction type hexagonal

Ambient conditions

Ambient temperature - 20 ... 85 °C (253 ... 358 K )

Mechanical specifications

Materia l P MMA /A BS

Dimensions 78 m m x 61 mm x 7 m m

Mounting m ounting ho les

Model number

REFLEKTOR MH78

Reflector with Micro-structure, hexago-
nal 78 mm x 61 mm, mounting holes

Dimensions

30.5

52
.8

7

M4

7869
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Reflectors Accessories for photoelectric sensors
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Technical data
General specifications

Construction type circ ular

Tripel he ight appr ox. 0.8 m m

Ambient conditions

Ambient temperature -20 ... 110 °C (253 ... 383 K )

Mechanical specifications

Dimensions Diam eter: 15 m m

Mounting Snap-in

Dimensions

6.
5

15

12.6

3.7

Model number

REFLEKTOR MCLIP 15HT

Reflector with Micro-structure, round ø 
15 mm, snap-in, high temperature ap-
plications

Technical data
General specifications

Construction type circ ular

Ambient conditions

Ambient temperature -20 ... 110 °C (253 ... 383 K )

Mechanical specifications

Dimensions Diam eter: 50 m m

Mounting Snap-in

Dimensions

6.
5

50.8

12.6

7.4

Model number

REFLEKTOR Clip 50HT

Reflector, round ø 50 mm, snap-in, high 
temperature applications

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -20 ... 110 °C (253 ... 383 K )

Mechanical specifications

Dimensions 55.5 mm  x  132 mm x 9 mm

Mounting mounting holes

Dimensions

5

13
2

55.59

11
6

Model number

REFLEKTOR H116HT

Reflector, rectangular 55.5 mm x 132 
mm, mounting holes, high temperature 
applications

Technical data
General specifications

Construction type rec tangular

Ambient conditions

Ambient temperature -50 ... 500 °C (223 ... 773 K )

Mechanical specifications

Material Borosi licate glass

Dimensions 51 mm x 94 mm

Mounting mounting holes

Model number

REFLEKTOR H85HT

Reflector, rectangular 51 mm x 94 mm, 
mounting holes, high temperature resis-
tant up to 500 °C

Dimensions

85 94

40

51

8.8

3.
2

3.
2



D
at

e 
of

 is
su

e:
 0

3/
20

/2
00

8

696
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Accessories for photoelectric sensors Reflectors
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Technical data
General specifications

Construction type r ectangular

Ambient conditions

Ambient temperature 0 ... 50 °C (273 ... 323 K)

Mechanical specifications

Materia l P MMA /A BS

Dimensions 50.9 mm x 50.9 m m x 8.5 
m m

Mounting m ounting ho les

Dimensions

40

10105
10

50
.9

4.
3

50.9

T = 8.5

Model number

REFLEKTOR ORR50G

Reflector, rectangular 50.9 mm x 50.9 
mm, mounting holes, fixing strap and 
Polarisation filter

Technical data
General specifications

Construction type r ectangular

Electr ical specifications

Operating vo ltage 24 V  DC

Operating current 200 mA

Power consumption P0 m ax. 4 .8 W

Ambient conditions

Ambient temperature - 20 ... 60 °C (253 ... 333 K )

Mechanical specifications

Connection c onnector M 12 x  1, 4-p in

Dimensions 119 mm x 51,5 m m x 27 mm

Mounting m ounting ho les

Dimensions

electrical connection 
for temperature
down to -38 ˚C

electrical connection 
for temperature
down to -48 ˚C

1  green LED, power on indication
2  red LED, light with active heating
3  Heating
4  Socket
5  Temperature sensor

5.8

51.5

4.
5

11
9

11
0

27

+24 V DC

+24 V DC

0 V

0 V

2

4

3

1

2

4

3

1

1

2

3

4

5

Model number

REFLEKTOR HEATER 120

Reflector, rectangular 120 mm x 51 
mm, mounting holes, heatable 24 V DC
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Fiber optics Accessories for photoelectric sensors
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Technical data
Ambient conditions

Ambient temperature -30 ... 200 °C (243 ... 473 K )

Mechanical specifications

Material plastic

Mass appr ox. 1 g

Suitable series

Series Accessories

Dimensions

ø 3.2

20

11ø 6 ø 4

M4

Model number

K-LA04

Auxiliary lens M4

Technical data
Ambient conditions

Ambient temperature -30 ... 200 °C (243 ... 473 K )

Mechanical specifications

Material plastic

Mass appr ox. 1 g

Suitable series

Series Accessories

Dimensions

ø 4.1

ø 3.1

ø 1.8

15.5

M3

ø 5

5

Model number

K-LA03

Auxiliary lens M3

Technical data
Ambient conditions

Ambient temperature -30 ... 150 °C (243 ... 423 K )

Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 1 g

Suitable series

Series Accessories

Dimensions

M2.6

9.3

5.5ø 4

ø 3

Model number

K-LA02

Auxiliary lens 90°

Technical data
Ambient conditions

Ambient temperature -30 ... 200 °C (243 ... 473 K )

Mechanical specifications

Material Stainless  s tee l

Mass appr ox. 1 g

Suitable series

Series Accessories

Model number

K-LA01

Auxiliary lens

Dimensions

9.3

5.5ø 4 ø 4

M2.6
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Accessories for photoelectric sensors Fiber optics
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Technical data
Mechanical specifications

Materia l S ta in less steel

Suitable ser ies

Series P lastic fibre optics

Dimensions

ø 6.6
Stainless stee

12 500 10

ø 8

M4

ø 8

ø 4

Model number

KM4-0,5

Metal protection for plastic fibre optics 
M4 x 0,5 m

Technical data
Mechanical specifications

Materia l S ta in less steel

Suitable ser ies

Series P lastic fibre optics

Dimensions

ø 4.6
Stainless stee

ø 3.2
12 1000 12

ø 6

M3

ø 7

Model number

KM3-1,0

Metal protection for plastic fibre optics 
M3 x 1,0 m

Technical data
Mechanical specifications

Materia l S ta in less steel

Suitable ser ies

Series P lastic fibre optics

Dimensions

ø 4.6
Stainless stee

ø 3.2
12 500 12

ø 6

M3

ø 7

Model number

KM3-0,5

Metal protection for plastic fibre optics 
M3 x 0,5 m

Technical data
Ambient conditions

Ambient temperature - 30 ... 200 °C (243 ... 473 K)

Mechanical specifications

Materia l p lastic

Mass approx. 1  g

Suitable ser ies

Series A ccessories

Model number

K-LA06

Auxiliary lens M6

Dimensions

ø 6.4

ø 6.2

19.5

8ø 8
ø 6

M6
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Fiber optics Accessories for photoelectric sensors
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Technical data
Mechanical specifications

Material plastic

Mass appr ox. 8 g

Suitable series

Series Plastic  fibre optics

Dimensions

Cutter

Model number

KL-CUT

Cutter for plastic fibre optics

Technical data
Mechanical specifications

Material Stainless  s tee l

Suitable series

Series Plastic  fibre optics

Dimensions

ø 7
Stainless steeø 8.5 ø 8.5

12 1000 12
M6ø 5

Model number

KM6-1,0

Metal protection for plastic fibre optics 
M6 x 1,0 m

Technical data
Mechanical specifications

Material Stainless  s tee l

Suitable series

Series Plastic  fibre optics

Dimensions

ø 7
Stainless steeø 8.5 ø 8.5

12 500 12
M6ø 5

Model number

KM6-0,5

Metal protection for plastic fibre optics 
M6 x 0,5 m

Technical data
Mechanical specifications

Material Stainless  s tee l

Suitable series

Series Plastic  fibre optics

Model number

KM4-1,0

Metal protection for plastic fibre optics 
M4 x 1,0 m

Dimensions

ø 6.6
Stainless stee

12 1000 10

ø 8

M4

ø 8

ø 4
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Accessories for photoelectric sensors Fiber optics
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Technical data
General specifications

Accessories provided M 4 x 8 m m thumb s crew

Mechanical specifications

Materia l g lass

Suitable ser ies

Series RL28 
RL29

Dimensions

25.6

66

5

Model number

RL28-GLASS-C

Replacement glass

Technical data
Mechanical specifications

Materia l p lastic

Mass approx. 2  g

Suitable ser ies

Series VariKont M

Dimensions

Cap nut

Mineral glass window

Fixing web

Model number

OTS 18

Switch set for VariKont M®

Technical data
Mechanical specifications

Materia l 

Slotted nut S ta in less steel

Spacer d isk  p lastic

Mass 5 g

Suitable ser ies

Series V L18 
18GM 60 
CP18

Dimensions

cap nut

small adapter plate

Model number

OLA18 Adapter

Adaptor for connection of fibre optics to 
photoelectric sensors

Technical data
General specifications

Inside d iameter 18 m m

Ambient conditions

Ambient temperature - 25 ... 85 °C (248 ... 358 K )

Mechanical specifications

Materia l Polyc arbonate (PC), b lack

Model number

BF 18-F

Mounting flange with dead stop, 18 mm

Dimensions

Dead stop

4.
2

4.1

7.8

10
.5

4

14

12

24

30

11

14

29

21

ø 18
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Pivotable mounting bracket with angle 
scale for ultrasonic double-sheet moni-
tors

Material: Stainless steel

Teflon mounting well for 30 mm diame-
ter sensors (UB/UC300, -500 and -
2000.
• safe mounting

• easy installation

• robust construction

• chemical-resistant

Material: PTFE
(sensors sold separatel)

Mounting flange for all FP series sen-
sors
• safe mounting

• easy installation

• robust construction

(sensor sold separately)

Material: PVC

MH-UDB01

M 105

PA02

40˚ 40˚

6.5

27
.5

18.2

6.
5

70

85

70
3

R25

50

68

34

M
30

x1
.5

ø
44

.7

ø
58

.5

26.86.5 49.4

ø
23

1-
1/

2"
 N

P
T

57

22

178

98

Ø 19
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Plastic nuts with centering ring for the vi-
bration-free mounting of 12, 18. and 30 
mm diameter cylindrical sensors.

These plastic nuts must be used in ap-
plications where a sensor is to be 
screwed into the front third of the hous-
ing sleeve and operated at tempera-
tures of < 0 °C.

Material: PA
(Packaging unit:  1 pair)

Ultrasonic profile reducers for 18 and 30 
mm diameter sensors
• clamp installation

• 90° sound deflection for
difficult installation conditions

• universal installation position

By deflecting the ultrasonic beam 90º 
from the sensing plane, profile reducers 
allow low profile mounting of 18 mm or 
30 mm diameter ultrasonic sensors on 
tanks, conveyors etc. The design also 
prevents falling dust particles from col-
lecting at the sensor face, ensuring ac-
curacy in dusty environments. 

Material: PMMA

Nut M12K-VE
Nut M18K-VE
Nut M30K-VE

UVW90-K18
UVW90-K30

45˚

Ø
3.

2

9

41

Ø15

22

26.6

UVW90-K18

45˚

Ø 24

41

34

Ø
 5

.5

15

64

UVW90-K30
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Ultrasonic profile reducers for 12 mm di-
ameter sensors

• universal installation option

• 90° sound deflection for
difficult installation conditions

• universal installation position

Material: Stainless steel

Ultrasonic profile reducers for 30 mm di-
ameter sensors
• universal installation option

• 90° sound deflection for
difficult installation conditions

• universal installation position

• focusing effect

• detection range increase (through 
focusing)
- approx. 40 % at UB/UC500
  (with dimension L = 10 mm)
- approx. 20 % at UB/UC2000
  (with dimension L = 35 mm +/- 5 
mm)

Material: Stainless steel

UVW90-M12

UVW90-M30

2

60

49°

45°

34

10

25ø 5.5

R13

12
.5

ø 13

25

Extended hole 5.5x23

Thickness 2mm

L

Ø32

50

50

10
4

53

40

17
.5

10

45˚



704

D
a

te
 o

f i
ss

u
e 

0
3.

04
.2

0
08

  

Accessories for ultrasonic sensors

9.7

A
cc

es
so

ri
es

, f
o

r 
u

lt
ra

so
n

ic
 s

en
so

rs

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

External temperature probe
• For ultrasonic sensors of the

UC...-30GM-... and LUC4T-... series

• 8 mm plug connector

• Single-hole mounting with position
locking 

External temperature probe
• For ultrasonic level sensors of the

LUC4T-... and UC...-30GM-... series 

• 8 mm plug connector.

• Single hole mounting in thread:
G½A (LUC4-Z30-G2V)
½NPT (LUC4-Z30-N2V).

Remote potentiometer

Potentiometer for the adjustment of the
sensing range of the ultrasound thru-
beam sensor
UBE4000-30GM-SA2-V15.

The potentiometer connection is on the 
transmitter.

UC-30GM-TEMP

LUC4-Z30-G2V
LUC4-Z30-N2V

FP100

10

27

6

7.
5

ø3
500

The external UC-30GM-TEMP temperature probe may be connected to ultrasonic 
sensors of the UC....-30GM-... and LUC4T-... series as an alternative to the sup-
plied temperature plug.
The use of the UC-30GM-TEMP permits the ambient temperature of the measuring 
area to be monitored independently of the installation conditions of the sensor in or-
der to minimize temperature influences as effectively as possible.

G
½

" 
or

½
" 

N
P

T

8 mm plug connection

cable length: 300 mm

The external LUC4-Z30-G2V (with G½A thread) or LUC4-Z30-N2V (with ½NPT 
thread) temperature probes may be connected to ultrasonic sensors of the 
LUC4T-... and UC...-30GM-... series as an alternative to the supplied temperature 
plug.
The use of the LUC4-Z30-... permits the ambient temperature of the measuring 
area to be monitored independently of the installation conditions of the sensor in or-
der to minimize temperature influences as effectively as possible.

Cable 2 m

80

5582

+ +

- -

8 2
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Interface adapter USB/RS_232

RS 232 interface

• For sensors
UC300-F43-2KIR2-V17 and 
UC2000-F43-2KIR2-V17.

• Easy insertion into the sensor con-
nection lead.

USB-0.8M-PVC ABG-SUBD9

UC-F43-R2

Modern notebooks and PCs are often not equipped with a standard RS 232 se-
rial interface.

Anyhow, to allow the use of the multiple functions of the service program ULTRA 
3000, the interface adapter USB-0,8M-PVC ABG-SUBD9 offers a simple solu-
tion.

The interface converter USB-0.8M-PVC ABG-SUBD9 provides a RS 232 serial
interface at a free USB port.

It can be connected to the USB port either directly or via the 800 mm USB cord, 
which is included.

Our interface cables can be connected to the 9-pin Sub-D connector in the ac-
customed way.

RS 232

A1

UC-F43-R2
Part No. 102860

Made in Germany

A2

Sensor

Supply

PEPPERL+FUCHS

69

5.
5

5.
5

22

6

M12x1

39

The unit can be inserted between the V17 cable connection socket and the V17 
plug connection on the sensor for the TEACH-IN procedure.
The programmed functions are retained when the programming unit is removed 
and/or the power is switched off.



706

D
a

te
 o

f i
ss

u
e 

0
3.

04
.2

0
08

  

Accessories for ultrasonic sensors

9.7

A
cc

es
so

ri
es

, f
o

r 
u

lt
ra

so
n

ic
 s

en
so

rs

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Interface cable

Interface cable

Extension cable

UC-30GM-R2

UC-FP/U9-R2

UC-30GM-PROG

Sensor side PC side

3 m

The UC-30GM-R2 interface cable enables the programming of the  
UC...-30GM-..R2-V15 ultrasonic sensors using the ULTRA 2001 software. 
The cable creates a connection between the PC's RS 232 interface and the con-
nector of the temperature/programming plug on the sensor.

PC sideSensor sidewire-end ferrules

100 2000

The UC-FP/U9-R2 interface cable enables the programming of limit switch and 
FP series ultrasonic sensors using the ULTRA 2001 software. The cable creates 
a connection between the PC's  RS 232 interface and the interface connections 
in the terminal space of the sensor.

Sensor side Coded plug side

1 m

The UC-30GM-PROG extension cable permits the UC...-30GM-... and LUC... 
series sensors to be taught-in at inaccessible installation locations. The sensor 
side end of the extension cable is connected to the sensor's temperature plug 
socket. The sensor can be programmed with the temperature plug at the other 
end of the cable.
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Programming device
• For ultrasonic sensors

... whose teach-in input is on pin 2.

• Easy teach-in of the switching points 
A1/A2 or the measuring window.

• Easy selection of the output function:
Window mode, NO/NC function.
One switching point, NO/NC func-
tion.
Monitoring of the detection range.

Programming device
• For ultrasonic sensors

... whose teach-in input is on pin 5.

• Easy teach-in of the switching points 
A1/A2 or the measuring window.

• Easy selection of the output function:
Window mode, NO/NC function.
One switching point, NO/NC func-
tion.
Monitoring of the detection range.

UB-PROG2

UB300
UB400
UB500
UB800
UB1000
UB2000
UB4000
UB6000

-12GM
-18GM40
-18GM75
-30GM
-F42(S)

-F54

-E4
-E5
-I
-U

-V15

UB-PROG3

UB500
UB1000

-18GM75

-E01
-E23
-E6
-E7

-V15

A1

Part No. 102860

A2

teach inUB-P
ROG 2

Adhesive label

m
ax

. 5
 c

m
40

40 22

The unit can be switched from the V15 cable connection socket and the V15 plug 
connection on the sensor for the TEACH-IN procedure.
The switch points/measuring window and output function can be taught in using the 
A1 and A2 buttons.
The taught-in switch points and functions are retained when the programming unit 
is removed and/or the power is switched off.

Adhesive label

A
1

A
2

teach in

!40

22

The unit can be switched from the V15 cable connection socket and the V15 plug 
connection on the sensor for the TEACH-IN procedure.
The switch points/measuring window and output function can be taught in using the 
A1 and A2 buttons.
The taught-in switch points and functions are retained when the programming unit 
is removed and/or the power is switched off.



708

D
a

te
 o

f i
ss

u
e 

0
3.

04
.2

0
08

  

Accessories for ultrasonic sensors

9.7

A
cc

es
so

ri
es

, f
o

r 
u

lt
ra

so
n

ic
 s

en
so

rs

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Service program

• WINDOWS™ user interface with up 
to 5 independent windows.

• For all ultrasonic sensors with 
RS 232 interface.

• Convenient paramterization of all rel-
evant sensor functions, such as:
- evaluation method
- switching behavior
- switch points
- analog output
- measuring window
- filter functions
- fault management
- etc.
to optimally adapt the sensor to its 
current application.

• Logging functions for sensor param-
eter
settings and recorded series of
measurements.

Software and manual as free down-
load:

http://www.pepperl-fuchs.com

Procedure:
- select the Factory Automation busi-
ness unit.

- click Downloads.
- type ULTRA3000 into the Product
Search field

- select the desired download
- click the link to the file with the exten-
sion
.zip to download the ULTRA3000 soft-
ware.

Use the appropriate interface or inter-
face cable for the communication be-
tween the PC and sensor (see 
Page 705)

ULTRA 3000 Why use PC software for parameterization?

Commands and parameters can be transferred to sensors via an RS 232 interface, 
if present. These commands can be used to output measured values, configure the 
evaluation process, switch outputs and/or analog output, set and query parameters, 
and control the general unit functions. This provides the user with an aid in optimally 
adapting the sensor to its specific application and visualizing parameters or mea-
sured results.

Programmable sensors
Series:
-30GM UC...--30GM-..R2-V15
Limit switch UC...+U9+E6/E7+R2 and UC...+U9+IUE0/E2+R2

UJ3000+U1+...+RS
-FP UC6000-FP-...-R2-P5 and UJ6000-FP-...+RS
-F43 UC...-F43-2KIR2-V17

Brief description
The program features a multilingual, menu-based user interface with comprehen-
sive help. It supports up to 5 independent windows. The windows can be displayed 
or hidden, and their size and position on the screen can be adjusted as needed. The 
size and position of the windows is retained by the program.

Show lt:  Graphical display of the measured distance. The set switch points are 
marked. Simulated LEDs display the switching states of the outputs.
Parameters: All parameters can be  edited here. Display and input fields permit 
commands or parameters to be changed at the click of the mouse without detailed
knowledge of the relevant commands or their syntax.
Send command: Sensor parameters are set and queried here in the same manner 
as with a terminal program (alternative to the programming window).
Port Monitor: Display of the commands sent to the sensor and received from it.
Distance: Display of the currently measured distance in mm.

The program and sensor parameters read out by the program can be saved to the 
hard drive or a disk. Measurement series can be started, the measurement data 
queried periodically and sent to a printer or saved to the hard drive/disk.

System requirements
The Ultra 300 application will run on any PC or laptop. Windows 95/98/ME/NT4/
2000 or XP, an EGA or VGA graphics card, and an available RS 232 or USB port
are required.
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Accessories for rotary encoders

Accessories for rotary encoders

Mounting brackets
• Synchro clamping elements (set of 3)

9310-3 for series 58
9312-3 for series RVI50, RVI78 and RVI84
9313-3 for series RVI50

• Mounting bracket for clamping flange
9203 and 9213 for series 58
9250 for series RVI50
9278  for series RVI78

• Mounting bracket for servo flange
9300  for series 58
9311 installation kit for 9300

Couplings
• Spring steel coupling

9401 (shafts ø: 6 mm, 8 mm, 10 mm, 12 mm)

9402 (shafts ø: 6 mm, 8 mm)

• Spring disk coupling
9404 (shafts ø: 6 mm, 10 mm, 12 mm)

• Bellow coupling
9409 (shafts ø: 6 mm, 10 mm, 12 mm)

9460 (shafts ø: 6 mm, 10 mm, 12 mm)

• Precision coupling
9410 (shafts ø: 6 mm, 10 mm, 12 mm)

• Spiral coupling
KW (shafts ø: 6 mm, 8 mm, 10 mm)

Measuring wheels
• Circumference 200 mm

9108, 9109, 9110, 9113 (shafts ø: 8 mm, 10 mm) 

• Circumference 500 mm
9101, 9102, 9103, 9112
(shafts ø: 8 mm, 10 mm, 12 mm)

• Hytrel
9101 and 9108

• Dimpled rubber
9102 and 9109

• Knurled aluminum
9103 and 9110

• Knurled hytrel
9112 and 9113

93 10-3

93 13-3

93 12-3

92 03

92 13

92 50

92 78

93 00

93 11

94 01

94 02

94 04

94 09

94 60

94 10

K W

91 08

91 09

91 10

91 13

91 01

91 02

91 03

91 12

91 01

91 08

91 02

91 09

91 03

91 10

91 12

91 13
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Accessories for rotary encoders

Connectors and cordsets
• Amphenol

• Conivers

• SUB-D

• Souriau

• Binder

Cable pulls
• SL3001-X1/GS80-200

Measuring range 1,000 mm

• SL3002-X1/GS80-200
Measuring range 2,000 mm

• SL3003-X1/GS80-200
Measuring range 3,000 mm

• SL3005-X1/GS130-333
Measuring range 5,000 mm

• SL3010-X1/GS130-333
Measuring range 10,000 mm

• SL3015-X1/GS130-333
Measuring range 15,000 mm

SL3 001- X1/ GS8 0-20 0

SL3 002- X1/ GS8 0-20 0

SL3 003- X1/ GS8 0-20 0

SL3 005- X1/ GS1 30-3 33

SL3 010- X1/ GS1 30-3 33

SL3 015- X1/ GS1 30-3 33
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Accessories for inductive positioning systems PMI

BT-F90-G

Target for F90 linear position sensor

Material: Steel ST37 / 1.0037

BT-F90-W

Target for F90 linear position sensor

Material: Steel ST37 / 1.0037

MH-F90

Mounting bracket for F90 linear posi-
tion sensor

Material: Zinc-plated metal 
Supplied quantity: 2

ø 4.2

12 5

134

9

4

18

8

M422

ø 4.2

28

18

27

22
108

5.3 1.5

5.
3

12
.5

16

5

20

25

8

9
11

45˚ x 3

Accessories for positioning systems
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BT-F110-G

Target for F110 linear position sensor

Material: Steel ST37 / 1.0037

BT-F110-W

Target for F110 linear position sensor

Material: Steel ST37 / 1.0037

MH-F110

Mounting bracket for F110 linear posi-
tion sensor

Material: Zinc-plated metal 
Supplied quantity: 2

ø 4,2

40

M4

23

13

30 5

1
4

2
0

4

1
8

10
42

 ±
0.

2

47

13 ±0.1

23 ±0.2

33

ø 4.2

6.3 2

32

2016

9
16

5.
3

12
.5

5

Accessories for positioning systems 
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Accessories for Laser displacement sensors

BT-F130-A

Target for F130 circular position
sensor

- Direct attachment to standard drives
- Suitable for right and left rotating

drives.

Shaft diameter: < 27.5 mm
Shaft height: 20 mm
Material: 

Housing: PBT
Spacer: PP
Cap plug: PBT
Mounting screw: V2A

Weight: 25 g

OMH-VDM35

Mounting bracket for the VDM35 and
VDM70 series sensors

Material: Zinc-plated metal

ø 39.5 ± 0.2

ø
 1

1.
8 

±
 0

.1
5

14
.2

ø
 5

8  
±

 0
.2

5

27
.5

35
 ±

 0
.2

5

20

53

90
.5

14
0.

5

28

ø 3.1

R 2.6

ø 3.1

R 2.6

4

14

11

25

50

3

45

4

18

32

Accessories for positioning systems
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OMH-VDM35-01

Fine adjustment aid for the VDM35
and VDM70 series sensors

Material: Black anodized aluminum

Mounting bracket OMH-VDM35 sold
separately.
Hardware included.

VDM35-AR

Alignment aid for the VDM35 and
VDM70 series sensors

Operating voltage: 3 V DC 
Battery: 2 micro cells AAA / LR03
Operating temperature: 0... 40 °C
Storage temperature: -40 ... 85 °C
Protection degree: IP20
Material: Aluminum
Housing: PA 6
Weight: 250 g

Distance disc

+3°

+3°

+ -

+ -

ap
pr

ox
. 5

0 
m

m

!

+ -

Accessories for positioning systems 
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Lens reflector 140

Lens reflector for the EDM and VDM
series sensors

Support bracket R140 EDM

Mounting bracket for the lens reflector
R140

Material: Black, zinc-plated metal

OMH-LS610-01

Mounting bracket for VDM100 series
sensors

Material: Black anodized aluminum
Black, zinc-plated steel

M
8;

 1
6 

de
ep

125.8137.5

4819

20
.5

170+0.3

4˚25

4

25

85

50

4

9

190

410

ø8.5

80

44
26

200

10
0

100266

Accessories for positioning systems
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OMH-LS610-02

Direct installation kit for VDM100 se-
ries sensors. Contains four, 4 mm
threaded inserts.

Material: Brass

OFR-100/100

Reflective tape, 100 mm x 100 mm for
VDM35 and VDM70 series sensors. 

Self-adhesive

Ambient temperature: -20 ... 85 °C

Reflector H100-2R

Reflector, 100 mm x 100 mm for
VDM54 sensors.

Ambient temperature: -20 ... 85 °C
Material: PMMA

0.
8

7.
5

5.5

7

9

3,
2

10
0 

(+
 0

.6
)

92

100 (+ 0.6)

92

Accessories for positioning systems 
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Reflector 500 mm x 500 mm

Reflective tape, 500 mm x 500 mm  for
VDM100 series sensors.

Self-adhesive

Ambient temperature: -20 ... 85 °C

Protective cap LS610

For VDM100 series sensors

Functional grounding LS610

For VDM100 series sensors

ø 5.3

50
0

48
0

500

480

Accessories for positioning systems
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Notes
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Standards

Pepperl+Fuchs sensors are consistently developed and
manufactured accord ing to the applicable standards. Fur-
thermore, proposed standards are taken into account in the
development of new products and the revision and modifica-
tion of existing ones.

German standards

 European standards

International standards

Electromagnetic compatibility standards

Explosion protection standards

Quality assurance standards

Pepperl+Fuchs is certified according to DIN ISO 9001.

DIN VDE 0660 Par t 208
Low voltage switchgear and 
controlgear, control circuit 
devices and switching ele-
ments - additional require-
ments for proximity sensors

DIN VDE 0660 Par t 209 
Low-voltage switchgear and 
controlgear, control switches 
- additional requirements for 
proximity sensors used in 
safety-related applications

DIN VDE 0660 Par t 212
(replaces DIN 19234) Instru-
mentation and control tech-
nology - electrical position 
sensors - DC interface for 
position sensors and switch-
ing amplifiers

EN 60947-5-2 Low-voltage switchgear and 
controlgear
Par t 5: Control circuit devices 
and switching elements
Section 2: Proximity sensors

EN 60947-5-6 Control circuit devices and 
switching elements, proximity 
sensors - DC interface for 
proximity sensors and 
switching amplifiers 
(NAMUR)

IEC 60947-5-2 Low-voltage switchgear and
controlgear Part 5 Control 
circuit devices and switching 
elements - Section 2: proxim-
ity sensors

Draft IEC 61934 Control circuit devices and
switching elements - DC 
interface for proximity sen-
sors and switching amplifiers 
(NAMUR)

EN 50081 Basic standard emission
Part 1: Residential areas
Part 2: Industrial areas

EN 50082 Basic standard immunity
Part 1: Residential areas
Part 2: Industrial areas

EN 61000-4 EMC, testing and measur ing 
techniques
Parts 2, 3, 4, 5, and 6

DIN EN 50014 Electrical apparatus for 
potentially explosive environ-
ments
General requirements

DIN EN 50020 Electrical apparatus for 
potentially explosive environ-
ments

Intrinsic safety "i“

EN 60079-10 Electrical apparatus for 
potentially explosive environ-
ments

Classification of hazardous 
areas

EN 60079-14 Electrical apparatus for 
potentially explosive environ-
ments

Electrical apparatus for 
potentially explosive environ-
ments (other than mines)

DIN ISO 9000-9004 EN 29000-29 004)
Quality assurance (QA) for 
products and services

DIN ISO 9001 QA in development -
production, installation, and 
servicing

Additional information
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The CE symbol

The CE symbol represents the manufacturer's confirmation
that the  identified product conforms to the applicable  stan-
dards and directives throughout Europe. The following regu-
lations apply to Pepperl+Fuchs products:

Pepperl+Fuchs certifies the conformi ty of its products with
the respective applicable directives in a manufacturer's dec-
laration.

ALPHA

Pepperl+Fuchs GmbH is a member of ALPHA, a registered
organization for testing and certifying low-vol tage equip-
ment. ALPHA promotes a system of self-regulation among
manufacturers based on uniform test procedures according
to applicable standards in order to ensure a high level of
product quality. Nationally recognized product certificates is-
sued by ALPHA under specified conditions are also recog-
n ized in o ther European countr ies through ALPHA's
membership in LOVAG (Low Voltage Agreement Group).

Resistance of housing materials to chem-
ical substances

The following table summarizes the protection our housing
materials provide when our sensors are used in aggressive
environments (next page).

89/336/EEC EMC Directive (EN 60 947-5-2)

73/23/EEC Low voltage directive (see also
VDE 0160, product standard 
EN 60947-5-2)

Directive 94/9/EC Devices and protection systems 
for intended use in potentially 
explosive environments

Additional information
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Chemical resistance

Legend:
+: stable / O: relatively stable / -: non-stable / : no information 
..°C: to ... °C resistant / ..%: to ...% solution resistant

Chemically resistant to V2A ABS Epoxy PBT PC POM PP PPS PS PVC
Nickel-plated 

brass

Acetone + - - + - + + + - - +

Formic acid 20 °C 40% + 10% - - 85% O 40% 50% +

Ammonia + 25% O 10% - + + + + O O

Petrol + 25% + + O + - + - + +

Benzene + - + + - + - + - - +

Brake fluid - O - - - + + - - -

Butane - + + - + + + + - + +

Butanol - - - - - + + - - 40 °C +

Calcium chloride - + - 10% + + + + + 60 °C +

Chlorobenzene 20 °C - + - - + - - - - 

Diesel oil - + + + O + 60 °C + - - 

Acetic acid 20 °C 25% O + 10% 10% 70% + 50% 40 °C O

Formaldehyde + 30% 50% 30% - + 40% 37% 40% + +

Frigen 113 - - - - + - - + - + 

Fruit  juice + - + - + + + - - + +

Glycerine + + + + O + + + + 60 °C +

Fuel oil - O + + O + 60 °C + - - +

Hydraulic oil - - - - + + 60 °C - - + 

Potassium hydroxide - 50% O 3% - + 50% - 50% 60 °C 

Potassium chloride + - - - + + + - + 60 °C +

Potassium hydroxide + - - - - - + - - - +

Linseed oil + + - - + + + - + + +

Methanol + - + + - + + + - + +

Methylene chloride + - - - - O O + - - -

Lactic acid 20 °C 80% + - + + + - 80% O -

Mineral oils + - + + - + + + - + +

Engine oils + + - + - + + + O - 

Sodium carbonate + + - - + + + - + - +

Sodium chloride + + - - + + + - + + +

Sodium hydroxide 20 °C + - - - - + - - - +

Caustic soda 20 °C 50% - 3% - + + - 50% + 

Nitric acid 66% - - - 10% - 25% - 10% + -

Hydrochloric acid - O - 10% 20% - + - 10% O -

Lubricat ing oil + - + - + O/+ + - - - 

Carbon bisulphidef + - - - - + + - - O 

Sulphuric acid - 50% - 28% 50% - 80% 50% 50% 70% -

Sea water (cold) + - + + - + + + - + +

Soapsuds + - + - O + + - - + +

Rinsing agent + - - - - - + - - - 

Spirit of Turpentine + - + - O - + - - + +

Carbon tetrachloride + - - - O - - - - O +

Toluene + - + + - + - + - - +

Trichlorethylene + - - + - - - O - - +

Water + + 68 °C 68 °C + + + + + 60 °C +

Tartaric acid 20 °C + + - + 10% + - + 60 °C +

Xylene + - - + - + - + - - 

Zinc sulphate - + - - + - + - - - 

Citric acid 20 °C + + - 10% + + - + - +

Additional information
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General specifications for explosion protection

European Union North America

Division of hazards
Explosive mixtures in
Group I: mines susceptible to firedamp
Group II: other areas outside of mines

Explosive mixtures of air with
CLASS I:  gases and vapors
CLASS II: dust
CLASS III: fibers

Ignition hazards due to 
sparks

Classification of the protection types intrinsic safety/
flame-proof enclosure according to minimum ignition  
current/limit gap with reference to the minimum igni-
tion energy of representative gases:
Group I Methane
Group IIA Propane

IIB Ethylene
IIC Hyrogen, Acetylene

This classification also par tially applies to the type of 
protection "n" (Zone 2 equipment)

Division of CLASS according to ignition 
energy::
CLASS I Group A Acetylene

B Hydrogen
C Ethylene
D Methane

CLASS II Group E Metal dust
F Carbon dust
G Grain dust

CLASS III no grouping

IIgnition hazards due to hot 
surfaces

Classification into temperature classes according to IEC 79-8 for maximum surface temperatures 
at an ambient temperature of 40 °C under failure conditions:
T1 ≤ 450 °C  T2 ≤ 300 °C  T3 ≤ 200 °C  T4 ≤ 135 °C  T5 ≤ 100 °C  T6 ≤ 85 °C

Division of hazard
areas

The following are classified according to the probability of the occurrence of an explosive atmo-
sphere:

For gases, vapors, mists: (EN 60079-10)
Zone 0 constant or long-term

1 occasional
2 rare and shor t term

for dust: (EN 1127-1)
Zone 20 constant or long-term or frequent

21 occasional
22 short-term or accumulation 
 or layers of dust

for gases and dusts:

Note (see IEC 79-10): constant or long term > 1000 h/year,
occasional represents 10 ... 1000 h/year, rare or short-term <10 h/year

Safety data

For the ratings of combustible gases and vapors as a basis for classification according to ignition 
energy, ignition temperature, and flash point see:

Redeker, Naber t, Schön/Safety technology character-
istics of flammable gases and vapors

NFPA 497 M 
CSA No. C22-1

Cer tificate authorities

Physikalisch-Technische Bundesanstalt
DMT Deutsche Montan Technologie GmbH
BASEEFA British Approvals Service for Electrical

Equipment in Flammable Atmosphere
and others

UL Underwr iters Laborator ies, USA
FM Factory Mutual Research, USA
CSA Canadian Standards Association

Installation requirements
DIN EN 60079-14 (VDE 0165 Part 1)
for explosive gas environments
DIN EN 50281-1-2 (VDE 0165 Part 2)
for environments with flammable dust

NFPA 70 National Electrical Code 
Art. 500

NFPA 493 Standard for Intrinsically 
safe operations ... 

Additional information

Division 1

Division 2
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Approval authorities for electrical equipment
This table contains test agencies certifying the products of Pepperl+Fuchs GmbH (extract).

Safety-relevant control components

Firedamp underground excavations

Other explosive environments

PTB German Federal Physical/Technical Institute (Physikalisch-Tech-
nische Bundesanstalt)

x

DMT Deutsche Montan Technologie GmbH x x
ZELM Ex ZELM Ex testing and certification center x
BIA Professional insurance association institute for occupational 

safety
x

TÜV Technischer Überwachungsverein Bavaria and South West x x
TÜV Technischer Überwachungsverein

Hannover/Sachsen-Anhalt e.V.
x

GL Germanic Lloyd
(ocean-going and inland ships)

x

TÜV Technischer Überwachungsverein Vienna x x
SEV Swiss association for electrotechnology/Schweizerischer elektro-

technischer Verein
x

SUVA Swiss accident insurance institute/Schweizerische Unfallver-
sicherungsanstalt

x

BASEEFA British Approvals Service for Electrical
Equipment in Flammable Atmospheres

x

SMRE Safety in Mines Research Establishment (GB) x
FM Factory Mutual Research (USA) x
UL Underwriters Laboratories Association (USA) x
CSA Canadian Standards Association x
KBI Központi Banyaszati Fejlesztesi Intezet 

Budapest (Hungary)
x

FTZU Fyzikalne Technicky Zkusebni Ustav
Ostrava (Czech Republic)

x

VNIIVE Explosion protection test center Donezk
(Ukraine)

x x

Additional information
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Protection class provided by housing

(DIN VDE 0470 Part 1, EN 60529)

Notes:

Wherever a code number is not required, the letter"X" must
be used in its place.

Devices identified with a second digit 7 or 8 do not have to
fulfill the requirements of the second digits 5 or 6 unless they
have a double identification (e.g. IPX6/IPX7).

The conditions of Pepperl+Fuchs, Inc. for IPX8 are:
- 1 m water column above the test subject
- 24 h operation under water with cyclical dampening and

amplification under rated load
- Cycle time 2 h
- Water temperature = room temperature +5 °C

Degree of protection against contact and foreign 
bodies

Degree of protection against water

0 - Not protected 0 - not protected

1 - Protection against accidental contact by hand with haz-
ardous components

- Protection against large foreign bodies with a size and 
diameter of 50 mm and above

1 - Protection against drops of condensed water

2 - Protection against access to hazardous components 
with one finger

- Protection against medium-sized foreign bodies with a 
size and diameter of 12.5 mm and above

2 - Protection against dripping water when housing is 
tilted up to 15°

3 - Protection against contact by most tools, wires, and 
small objects

- Protection against solid foreign bodies with a size and 
diameter of 2.5 mm and above

3 - Protection against sprayed water

4 - Protection against contact with hazardous components 
with a wire

- Protection against small foreign bodies with a size and 
diameter of 1.00 mm and above

4 - Protection against splash water

5 - Protection against contact with energized or moving 
parts 

- Protection against dust

5 - Protection against water jets

6 - Protection against energized or moving par ts
- Protection against dust

6 - Protection against strong water jets

7 - Protection against immersion in water for the stated 
conditions

8 - Protection against continuous submersion in water

9 - Protection against high pressure, high temperature 
washdown

IP 6   7

Additional information



725

D
a

te
 o

f i
ss

u
e

2
00

8
-0

4-
0

3

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Glossary
  

ABS

Acrylnitril-Polybutadien-Styrol

Absolute value encoder

Absolute encoders provide a distinctly
coded numerical value for each shaft
position. The interna l mater ial mea-
sure permits the read-out of an abso-
lute  measured value after  a supply
voltage has been applied. A reference
run is not required.

Accuracy of measurement

Maximum value of deviation from the
ideal characteristic. It is specified for
measur ing sensors and refers to  the
maximum measurement range.

Adjuster

Operating element, mostly potentiom-
eter or rotary switch, used for adjusting
the response sensitivity, operating dis-
tance, operating mode of the output,
time functions, etc.

Adjustment aid

The pre-fault indicator can be used as
an adjustment aid. Sensors which
work with visible red light can be visu-
ally adjusted. The mounting aids listed
in the catalog ensure optimal adjust-
ment.

⇒ also mounting aids

Adjustment range

Range inside of which the switch point
of a sensor can be adjusted.

Air temperature

The ultrasonic speed is greatly depen-
dent on the air temperature. This fact
can result in a greater dependency on
the output values of an ultrasonic sen-
sor, provided there is no temperature
compensation.

⇒Temperature compensation

Alarm output

Signals a failure, e.g.. short circuit of
an output, LED failure, supply voltage
drop.

Alarm

⇒  Error message display

⇒  Pre-fault indicator

Alternating light

Light with a periodically alternating in-
tensity of illumination (e.g. fluorescent
tubes).

Ambient conditions

The functioning of Pepperl+Fuchs ul-
trasonic sensors is not impaired by
dust, mist, rain, snow, and audible in-
terference. Deposits on the sensor
surface are normally prevented by the
self-cleaning effect of the vibrating de-
coupling layer.

Ambient temperature

To meet industrial standards, photo-
e lectric sensors must be capable of
operating between temperatures of -5
°C to +55 °C. 

The standard temperature range of
Pepperl+Fuchs sensors is between 
-25 °C to +70 °C. The valid values are
given in the data sheets.

Barometric pressure

With the common atmospheric fluctua-
tions, (±5 %) at a fixed location, the ul-
t ras onic  sp eed f luct uat es  by
approximately  ±0.6 %.
Normally, the resulting operating dis-
tance change can be ignored.

Beaming

The sound cone has a beam angle of
approximately 5° at -6 dB sound pres-
sure. An additional beaming of the ul-
trasound, e.g. by placing a tube before
the converter, cannot be achieved.

Binary code

Code based on binary digits which is
also used by absolute encoders.

Blind area

Zone in front of an ultrasonic sensor in
which an object or reflector is not de-
tected.

⇒  Chapter "Detection range"
⇒  Adjustment range

Blind range for retro reflector

Zone in front of a retro-reflective pho-
toelectric sensor in which the retro-re-
flector is not detected.

Cable length

Sensors that have internal evaluation
can have cable lengths up to 300 m. If
the line is used for communication pur-
poses via the RS 232 interface, their
maximum length is reduced to 100 m.

The line should be shielded if interfer-
ence is high.

The length of the line for sensors with-
out evaluation (H1/2/3 sensors) should
not exceed 50 m.

Cam 1, 2

(A**58 parameterizable)

The encoder AVE/AVM58 contain se-
quential circuitry with two cams. The
cam signals are output via the outputs
or the SSI special bit.

CE symbol

The CE symbol represents the manu-
facturer's confirmation that the identi-
fied product conforms to the applicable
international  or European standards
and directives.

Changeable code frequency

Maximum number of measuring step
changes per second.

Channel

Signal trace of the incremental rotary
encoder.

Code formation

In the case of multiturn encoders with
a singleturn resolution, not equal to a
power of two, and if the tree format is
used, it is possible to choose between
open and closed code formation, pro-
vided no misalignment of the measur-
ing range has occurred. In this case
open code formation means that the
posi tion within  a revo lution and the
number of revolutions picked up are
arranged separately. In all other cas-
es, only closed code formation is pos-
sible. This means that the resulting
position value is calculated in the en-
coder as a single value.

Code progression

⇒ See direction of count.

Cross-talk

Ultrasonic sensors working in parallel,
whose detection ranges overlap, can
affect each other mutually (cross-talk).
Therefore, the minimum distance be-
tween sensors must be maintained:
- If the sensors transmit the sound in

the same direction, then the lateral
safety distance is equal to approxi-
mately half the detection range.

- However, if the sensors are posi-
tioned opposite each other, the dis-
tance must be slightly more than the
addition of the two detection ranges.

If i t is not possible to maintain these
safety distances, sensors that can be
synchronized should be used.

Additional information
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Dark ON

The photoelectric sensor switches on if
no light beam is detected by the re-
ceiver optics. With diffuse photoelec-
tric sensors, th is happens when no
target is present. With retro-reflective
and thru-beam photoelectric sensors,
this happens when an object interrupts
the beam path.

Detectable object

⇒  Standard measuring plate

Detection range

Maximum usable d istance between
sensor  and object . T he detec tion
range depends on the intensity of the
transmitted signal, the relationships in
the measuring area, but mostly from
the reflective capability of the object.

⇒Detection range

Detection range

Range inside of which an object or re-
flector is detected with certainty or the
operating range can be adjusted. Ac-
cording to  EN 60947-5-2, the terms
range and detection are replaced by
the term detection range.

This range is determined with applica-
tion of the rated operational voltage Ue
at an envi ronment temperature of
20 °C and a rel. humidity of 50 %. With
thru-beam photoelectric sensors, the
receiver (with diffuse mode sensors,
the measuring plate) is moved axially
towards the sensor. In the detection
range sd the switching element must
switch safely.

Detection width hysteresis

This descr ibes the distance of the
switch points between the la teral  ap-
proach and removal of the measuring
plate, 
i.e. between approach and removal in
the right angle to the reference angle.

Deviation of the characteristic
curve

⇒Accuracy of measurement

Diffuse mode

⇒  Reflection

Diffuse photoelectric sensor

Consist of an active device with an in-
tegrated light emitter and receiver. The
light is reflected diffusely from the ob-
ject (target).

⇒  Chapter "Engineering and function
principle
 of optical sensors“

Diffuse sensors

⇒Direct detection sensor

⇒∆ιφφυσε πηοτοελεχτριχ σενσορ

Direction of actuation

The objects can be di rected towards
the sound cone from any direction. All
the specifications relating to the switch
points made in the catalog also apply
to the axial approach of the objects.

EMC classification

ElectroMagnetic Compatibil ity is the
ability of devices (or systems) to func-
tion as intended within their electro-
m agnetic  envi ronm ent , w i thout
in ter fering wi th other devices, and
without being susceptible to  interfer-
ence from other devices. The EMC
classification is based on tests for
emission and resistance to  interfer-
ence with different test grad ings. For
example, severity 3 corresponds to a
standard industrial environment 

(see EN 60947-5-2 Annex X).

Explosion protection

Measures taken to prevent (primarily)
the formation or (secondarily) the igni-
tion of a potentia lly explosive atmo-
sphere

Extraneous light limit

This indicates the extraneous intensity
of rad iation above which an optical
sensor no longer works.

⇒  Lux

Extraneous light

Extraneous light is defined as the opti-
cal radiation which is received by the
receiver of a photoelectric sensor but
which was not emitted by its sensor. 

This may consist of thru beam parti-
cles (sun, incandescent lamps) and/or
pulsating light par ticles (fluorescent
tubes, other sensors).

Fall time

Duration for  an electrical  signal to
change from high to low level.

Fault display (alarm)

Many ultrasonic sensors from Pep-
perl+Fuchs feature a red indicator LED
to signal a fault. A fault occurs primari-
ly due to misadjustment of the sensor
or if the interference level is high.
This is signaled by the red flashing
LED.
If a  fau lt occurs, the last valid output
states are "frozen". The output states
are kept until the faul t has been cor-
rected and the sensor resumes normal
operation.

Gray code

Higher data safety due to one-unit-dis-
tance and cyclical code. Only one bit
changes from step to step. This code
has to be converted in to  the binary
code for data processing.

Gray excess code

This code is an extract of Gray code,
which is used for the representation of
angular steps.

Example: 360 steps

In this case 9 bits are required, which
corresponds to 512 steps. The extract
of the code is symmetrical. It starts at
76 and ends at 436. The difference be-
tween the beginning and end is 360
steps.

Humidity

Ultrasonic speed increases from dry to
saturated air by 2 %. As a result, the
operating d istance decreases by a
maximum of 2 %. Normally, this is neg-
ligible.

Hysteresis

⇒Range hysteresis
⇒Detection width hysteresis 

Incremental encoders

These encoders supply a frequency
proportional to the speed or a number
of electrical pulses proportional to the
angle. A reference run should be car-
ried out after a loss of voltage.

Infrared light (IR or IRED)

Radiation having a longer wavelength
than visible light ( λ = 780 nm to 1 mm).
Examples of IR transmitter diode emit-
ted wavelengths are 880, 940, and 950
nm.

Insensitivity to adjustment

Retro reflectors permit mounting and
adjustment to deviate by + 25° from
the reference axis.

Interface

Electrical or mechanical interface.

Additional information
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Laser (Light Amplification by Stimulat-
ed Emission of Radiation)

Lasers feature some characteristics
which di ffer greatly from traditional
light sources. The use of lasers in pho-
toelectric sensors is noted for their ex-
cellent focussing properties.

Laser  beam sensors/photoelectr ic
sensors from Pepperl+Fuchs are char-
acterized by  a focused beam profi le
for the detection of small objects or
edges. They are eye-safe due to their
technical design.

Lasers in photoelectric sensors work in
the red or infrared spectral range.

LATCH

Storage function: By activating this in-
put  o f the abs olute encoder  t he
present va lue measured is "frozen".
The output will not change despite the
shaft rotating.

If the input is deactivated, every new
step measured is output (transparent
latch).

LED lifetime

The lifetime of an LED is defined as
the duration in  which the luminous
power drops to 50 % of the original val-
ue. This period of time is specified for
an operating temperature of +25 °C.

LEDs

Most Pepperl+Fuchs sensors feature
LEDs for indicating different states:

The meaning of the individual LEDs is
expla ined in the respective dat a
sheets.

LED (Light Emitting Diode)

The light emitting diode is a semicon-
ductor  radiation s ource wi th good
modulation capabilities and with a long
lifetime. LEDs in photoelectric sensors
typ ically work in the red or  in frared
spectral range.

Light guide

(also referred to as Fibre Optics, FO)

Glass light guides consist of severa l
glass fibres grouped to form a bundle.
Each of these glass fibres has an opti-
cally thicker glass core and an optically
thinner  g lass covering. The light is
guided along the longitudina l axis of
the light guide due to the to tal reflec-
tion, even if this is curved. Plastic light
guides work according to the same ba-
sic principle, but only consist of a sin-
gle fibre.

⇒  Chapter "Engineering and function
principle of optical sensors“

Light ON 

The sensor output switches on if light
is detected by the receiver optics. With
diffuse photoelectric sensors, this hap-
pens when an object is detected by the
sensor . With retro-reflective and thru-
beam photoelectric sensors,  this hap-
pens when the light path is is unob-
structed.

Light outlet

Transparent window in the housing be-
hind which the emitter or receiver ele-
ments are located.

Light type

Specification of wavelength of the light
source used in the sensor.

Linearity

⇒Accuracy of measurement

LSB

Least Sign ificant Bit. The bit with the
lowest value.

Lux

Lux is the unit of radiation intensity,
which means a measurement for the
luminous flux per receiver area. Sun-
light in summer can produce up to 
100,000 lux, a cloudy winter sky 1,000
to 2,000 lux, in normal  rooms the
brightness is 50 lux ... 100 lux.

Measurement output

Absolute: the measurement output
specifies the distance of the object
from the sound migration area in milli-
meters. The output is analog ( 4 mA ...
20 mA, or 0 V ... 10 V), or digital (parallel
8 bits or serial RS 232).
Relative: the measurement output
specifies position of the object within
the window range (A1/A2 or lower lim-
it/upper limit).

Measurement range

Evaluation range of measuring sen-
sors. The start value of the measure-
ment range is defined by the " lower
l imit"; the end value of the measure-
ment range is defined by the "upper
value". 

Mounting aids

The catalog lists angles and mounting
brackets for use wi th sensors, which
can be adjusted relative to each other.
They facilitate adjustment.

MSB

Most Signi ficant Bit. The bi t with the
greatest value.

Multiturn

In addition to singleturn, the number of
revolutions is also monitored.

N.O. contact

The output is free of voltage if the sen-
sor does not detect any object. When
an object is detected it becomes live
(normally open, N.O.).

NAMUR

Normena rbe itsgemeinschaft Mess-
und Regelstechnik der chemischen In-
dustrie (Standards Working Group for
Control  and Instrumentation in  the
Chemical Industry); defines directives
for devices used in potentially explo-
sive areas.

NC contact

If the sensor does not detect any ob-
ject, the output is live. When an object
is detected it becomes free of voltage
(normally closed, N.C.).

Near range (blind zone)

Range in which a sensor cannot detect
an object.

⇒Chapter "Detection range"

No load current

Power consumption of the sensor with-
out load connected.

Objects

(for ultrasonic sensors)
The specification of a sensing range is
normal ly based on a fla t, standard
measuring plate 100 x 100 mm, which
is aligned perpendicularly to the sen-
sor axis. The sensing range of sensors
for very small distances also refers in
par t to smaller measuring plates (⇒
data sheets).
Fixed or  powdery objects as wel l as
liquids are capable of detection.
With  poor ly reflecting materials ( fel t,
cotton batting, foam rubber, coarse
textiles) , the retro-reflective mode is
recommended.
Heated materials (>100 °C) are poor
reflectors.

⇒Chapter "Instructions for installation
and operation"

Offset

Value which is continuously added to a
value measured.

Off-state current

Current, which flows in the load circuit
o f the sens or  a ft er  i t has  been
switched off.

Additional information
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One shot output function

Time function for switch outputs which
generates an output pulse of a defined
length. It is independent of the switch
event duration.

⇒  Timer function

On-load current

Specifies the permitted current load of
an output.

Open Collector (OC)

Open collectors are differentiated ac-
cording to OC-PNP and OC-NPN out-
put stages. The lat ter  inverts the
output signals.

OC output stages are replaced by the
push-pull output stage in  incremental
and absolute encoders.

The inverted behavior of the OC/NPN
output stage has to be observed in ab-
solute encoders.

Operating distance difference

Difference in the detection range de-
pending on the reflective capability of
objects to be detected. This specifica-
tion characterizes diffuse photoelectric
sensors with background suppression
and ultrasonic sensors in direct detec-
tion mode..

Operating temperature

Temperature range in  which the val-
ues and tolerances mentioned in the
data sheet are adhered to. If the tem-
perature is exceeded or falls short, the
encoder is not destroyed. After the op-
erating temperature has been reached
again, the speci fications are again
met.

Operating voltage

The operating voltage is indicated by
the maximum and minimum values of
the supply voltage,
e.g. 

UB = 10  ... 60 V DC. Safe operation of
the proximity swi tch is guaranteed
with in this range. In  the case of NA-
MUR proximity sensors, the nominal
voltage is indicated.

Output frequency

The maximum signal frequency of the
rotary encoder. Th is comprises the
number of pulses and the rotational
speed.

Parity

Control bit to recognize failures in data
transmission.

PBT

Polybutyleneterephthalate

PC

Polycarbonate

Phase correlation

Measuring method in  which the dis-
tance to  the object is determined via
indirect propagation time measure-
ment. The phase shift between the in-
tensity-modulated emitted steady light
and the reflected signals is the mea-
surement for the distance.

Phase position

Misalignment of the edges of channels
A and B of an incremental rotary en-
coder.

Photoelectric sensors

⇒ Diffuse mode sensors

PMMA

Polymethylmethacrylate

Polarity protection

All Pepperl+Fuchs ultrasonic sensors
are protected against incorrect con-
nection of operating voltage.

Polarity protection

With polari ty protected sensors, the
sensor is protected independent of the
polarity of the supply voltage.

Polarization filter

Filter for creating polarized light.

Polarized light

Light, whose characteristic phase
does not oscillate in all levels as with
natural light, but only in a preferred lev-
el.

Power consumption

Sensor o ff-load power input without
load.

Pre-fault indicator (alarm)

Optical sensors are highly sensitive to
contamination. The optica l fa ilure
warning indicator provides a warning
prior to failure. The LED signals con-
tamination, misadjustment, or  an in-
correctly selected detection range.
The switching function of the sensor is
still  ensured. A pre-fau lt output en-
ables the remote detection of a pre-
fault indication.

The pre- faul t indicator can also be
used as an adjustment aid.

PRESET 1

Reset of the control input. This action
is used for electronic adjustment of the
absolute encoder.

For parameterizable absolute encod-
ers a value other than zero can be en-
tered.

PRESET 2

Control input used to set the value
measured to a quarter of the singleturn
resolution. This action is used for elec-
tronic adjustment of the absolute en-
coder.

For parameterizable absolute encod-
ers a value other than one fourth of the
singleturn resolution can be entered.

Protection class

EN 40050 classifies the protection of
electrica l equipment against contact,
ingress of objects or water through
housing, covers , or similar. The IP
short form consist of the letters IP (In-
ternational Protection) and two digits:

1st digit:
Degree of protection against contact
and foreign bodies

2nd digit:
Degree of protection against ingress of
water

⇒Table "protection classes" through
housing"

Pulse count

Resolution of the incremental rotary
encoder. Specifies the number of puls-
es per rotation.

Pulse extension

Time function used to extend the
swi tching time provided it is shorter
than the pulse extension value.

⇒  Timer function

Pulse frequencies

Sensors which work with LEDs are not
operated with continuous light, but with
pulsed light (the pulse frequency has a
magnitude of 10 kHz.) If two sensors
are used in close proximity to each
other, with some sensors it is possible
to set a second pulse frequency to pre-
vent mutual interface.

Push-pull output

Push-pull automatically sinks or sourc-
es current based on the connected
load. 

This allows it to act as either an NPN
or a PNP output.

Quality Assurance

The standards DIN ISO 9000-9004
(EN 29000-29004) regulate the quality
assurance (QA) of products and ser-
vices. 

Pepper l+Fuchs is certified in accor-
dance with DIN ISO 9001.

Additional information
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Range hysteresis

Describes the distance of the switch
points between the approach and re-
moval of the measuring plate. The hys-
teresis is given as a percentage of the
operating distance (range).

Range

Photoelectric sensors:
Usable distance between light emitter
and receiver  (thru-beam sensor) or
emitter/receiver and reflector (retro-re-
flective photoelectric sensor).

Ultrasonic sensors:
Usable distance between ultrasonic
emi tter and receiver  (thru-beam sen-
sor), sensor and reflector (retro-reflec-
tive), or sensor  and object (d irect
detection).

⇒Detection range

Rated operating current

This value indicates the maximum load
current during continuous operation.

Rated operational voltage

The rated operational voltage is indi-
cated by the maximum and minimum
values of the supply voltage, 
e.g. Ue = 10 V DC ... 30 V DC. 
Safe operation of the proximity switch
is guaranteed within this range.

Red light

Visible light with  wave lengths be-
tween 630 and 780 nm. An example of
a red light emitter diode wavelength is
660 nm.

Reference axis

Ideal line on which the emitter and re-
ce iver (thru-beam sensor) or emitter
and object/reflector (diffuse photoelec-
tric sensor or  re tro-re flective photo-
e lect r ic s ensor)  are posi t ioned
opposite each other. 

Photoelectric sensors:
In the case of thru-beam sensors, the
reference axis is equal  to  the optica l
axis of the lenses. In the case of dif-
fuse photoelectric sensors or retro-re-
flective photoelectric sensors, the
center line is between the optical axes
of emitter and receiver lens.

Ultrasonic Sensors
In the case of sing le-head systems,
the reference axis is equal to the b i-
secting line of the sound cone. In the
case of dual-head systems, the center
line is between the sound cone axes of
the emitter and receiver.

Reflection light beam switches
(Type R)

Ultrasonic sensors in thru beam oper-
ation.
An object with good reflection charac-
ter istics wi thin the sensing range
serves as the reference. Objects with
poor reflection characteristics which
enter the detection range can be de-
tected with cer tain ty in the operating
mode.

⇒Chapter "Sensor principle"

Reflection sensors (Type D)

Consist of an active device with an in-
tegrated ultrasonic emitter and 
receiver. The sound waves are reflect-
ed diffusely from the object (target).

⇒Chapter "Sensor principle"

Reflection

In general, a reflection is the reversal
of waves on the boundary surface of
two media. 
Three types of reflection are identified:
- Mirror reflection: reflection during

which the total reflection of the radia-
tion power occurs with incident angle
= angle of reflection.

- Predominantly directional reflection:
mirror reflection with a diffused part,
e.g. with rough object surfaces.

- Diffuse reflection: reflection, during
which the reflection of the radiation
power is reflected equally into all di-
rections in the room.

The way in which an ultrasonic wave is
reflected depends on the relation of
the sound wave length and the rough-
ness of the object surface.

⇒Chapter "Instructions for installation
and operation".

Reflective capability

Characteristics of objects, depending
on surface structure and texture, to re-
flect u ltrasonic waves in a good or
poor, d irectional or  diffuse state. The
non-reflect ed part is absorbed or
transmitted. With direct detection, the
range that can be achieved can be es-
timated using reflection tables of com-
mon materials.

Reflector range

Ultrasonic sensors:
Range inside of which the reflector of
an ultrasonic sensor in thru beam op-
eration must be placed in order to be
detected with certainty. The reflector
range stretches from the end of the
blind range for the reflector up to the
end of the detection range.

Photoelectric sensors:
Range inside of which the retroreflec-
tor of a retro-reflective sensor must be
placed in order to be detected with cer-
tainty. The reflector range stretches
from the end of the blind range for the
retroreflector up to the end of the de-
tection range.

Reflector

A reflector is understood as a flat plate
with good reflection character istics,
which is positioned perpendicularly to
the spreading d irection of the sound
waves within the sensing range.
The reflector serves as a reference ob-
ject for ultrasonic reflection sensors
which are used in thru beam opera-
tions.

⇒Sensor principle

Repeat accuracy

(also referred to as reproducibility)
Determined in an 8-hour test at 23 +5
°C and the rated operational vol tage.
The difference between two switching
ranges must not exceed 10 % of the
real switching range.

Reproducibility

⇒Repeat accuracy

Residual ripple

The alternating vol tage (peak-peak)
overlapping the direct operating volt-
age and is expressed as a percentage
of  the  ar i t hme tic  m ean.  Pep-
perl+Fuchs proximity switches con-
form to EN 50008 with a max. value of
10 %.

Resolution

Smallest measured quantity change
that can be detected and displayed by
a measuring sensor.

Response time

This is the shortest possible time be-
tween two switching operations. The
response time is equal to half the re-
ciprocal of the switching frequency.

Additional information
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Retro reflectors

Retro reflectors (also referred to as tri-
ple mirror) reflect back the light parallel
to the direction of incidence. They can
be rotated up to a specific angle rela-
tive to the reference axis without limit-
ing the function of a re tro-reflective
photoelectric sensor as a result.

Retro-reflective photoelectric sen-
sor

Consists of an active device with an in-
tegrated light emi tter and receiver as
well as a passive reflector on which
light if reflected.
⇒  Chapter "Engineering and function
principle of optical sensors“

Ring register, standard 0 operation

In many cases, the exact same posi-
tion value is requested repeatedly from
the interface electronics. For example,
a 51 bit long clock sequence is trans-
mitted to a multiturn encoder, instead
of a 25 bit long clock sequence. If the
absolute encoder is in ring register op-
eration mode, the same position value
is transmitted twice in succession. An
equivalence check is then carried out
in the control in order to be able to filter
out transmission errors caused, for ex-
ample, by EMC interference.

In standard 0 operation, zeros are de-
livered from the 26th clock.

Ripple

The alternating vol tage (peak-peak)
overlapping the direct operating volt-
age expressed as a percentage of the
arithmetic mean. Pepperl+Fuchs sen-
sors conform to EN 50008 with a max.
value of 10 % ripple.

Rise time

Duration for  an electrical  signal to
change from low to high level.

Rotation speed monitoring

The absolute encoder monitors the ro-
tational speed of the shaft. If the maxi-
mum permissible rotational speed of 
6000 min-1 is exceeded, the rotary en-
coder generates an alarm signal.

It is also possible to specify an applica-
tion speci fic rota tional  speed l imit,
which is also monitored and reported
when the set value is exceeded or fall-
en below.

Rotational speed

Specifies the mechanical load limit for
the rotary encoder. If this limit is ex-
ceeded, the lifetime of the encoder can
be impai red. Fur thermore, inter fer-
ence can occur in the signal acquisi-
tion.

RS 232

Unsymmetr ica l, serial, unidirectional
interface between PC and parameter-
izable absolute encoder.

RS 422

Symmetric, serial, unidirectional inter-
face. Th is interface is used in incre-
mental ro tary encoders to  transmit
anti -valent pulse channels: AA, BB,
00.

For absolute encoders with SSI inter-
face for the transmission of cycles and
data: cycle+ cycle-, data+, data-.

Each signal pair  is passed through
twisted pair cables.

RS 485

Symmetrical, serial, bidirectional inter-
face. Basis for many field bus systems.

Scaling

The number of steps per revolution
can be set. The number of revolutions
of a multiturn can be set to between 1
and 4,096 depending on the type of
encoder.

Scanning range

Evaluatable angular  range which is
crossed by the light beam of a scan-
ner.

Selection of count direction

This control input can be used to de-
fine whether the absolute encoder is to
generate increasing values when the
shaft  ro t at es clockw ise (CW) or
counter clockwise (CCW). The shaft is
always viewed from the shaft end.

Sense+

Is used for the measurement of the ef-
fective encoder supply voltage togeth-
er with Sense-. Permits the automatic
compensation of the power drop due
to the encoder cable.

Sense-

Is used for the measurement of the ef-
fective encoder supply voltage togeth-
er with Sense+. Permits the automatic
compensation of the power drop due
to the encoder cable.

Sensor principle

Physical basis on which the principle
of operation of a sensor is based.

Shaft load

Specifies the maximum permitted axial
and radial force on the encoder shaft.
The force application point is the cen-
ter of the shaft extension. If these forc-
es are exceeded, the lifetime of the
encoder can be reduced. Furthermore,
there is the danger of causing irrepara-
ble damage to the rotary encoder.

Short circuit protection

With switched short-circuit protection,
which is a  f eat ure of m os t Pep-
perl+Fuchs proximi ty swi tches, the
output stage is switched "on" and "off"
per iodically when the current limit is
exceeded until the short-circuit is elim-
inated.

Singleturn

Absolute encoder that delivers a de-
fined number of measuring steps with-
in one revolution. After completion of
the revolution the measured value
jumps from the maximum to the mini-
mum value.

SSI

Synchronous Serial Interface. Is used
with absolute encoders.

Standard designation of 
switching elements

6-part coding in which the sensor type,
mechanical installation requirements,
design and dimensions, switching ele-
ment function, output type, and con-
nection details are specified with max.
8 letters and numerals (⇒ EN 60947-
5-2).

Standard measuring plate

Standard measur ing plates enable
comparative measurements to  be
made of the operating ranges. The fol-
lowing appl ies to photoelectric sen-
sors:

Retro-reflective photoelectric sensor:

• Reflector devised by the manufac-
turer (noted in the data sheets)

Thru-beam sensor:

• Receiver devised by manufacturer 
(corresponds to the receiver of the 
two part sensor combination)

Diffuse photoelectric sensor:

• White test card, size 100 x 100 mm 
(for detection range up to 400 mm), 
size 200 x 200 mm (for detection 
range over 400 mm). The white test 
cards must have a diffuse reflection 
capability of 90%. 

Starting torque

Torque required to accelerate the en-
coder shaft from standstill.

Additional information
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Start-up signal suppression

This function, which is a feature of
most sensors, suppresses false sig-
nals from the output on application of
the operating voltage within the period
of the time delay before availability

Storage temperature

Permissible temperature limit va lues
for a sensor that is neither electrically
nor mechanically stressed.

Switching current

This value indicates the maximum load
current during continuous operation.
⇒  Rated operating current

Switching frequency f

The switching frequency is the maxi-
mum number of re levant events per
time interval detected by the sensor. It
is valid for a pulse-duty factor of 50 %
and is expressed in Hertz (Hz).

Switching hysteresis

The hysteresis is the distance between
the switching points at which the sen-
sor activates as the target approaches
the proximity switch and deactivates
as the target moves. Th is va lue is
specified in relation to the actual sens-
ing range Sr and the rated operating
voltage: H<= 0.2 Sr.

Switch-off delay

 

Time that the sensor needs to swi tch
off after the object is removed from the
sensing range. (The same applies to
switch-on delay.)

Switch-on delay

 Time that the sensor needs to switch
on after the object enters into the de-
tection range. (The same applies to
switch-off delay).

Synchronization

To avoid the mutual interference of
neighboring sensors, many models
are provided with a synchronization in-
put. If this is unused or set to zero po-
te ntia l , t he s enso r  wor ks
independently with i ts interna l clock
generator.
A positive synchronization pulse tr ig-
gers a measuring cycle. It is started
with the falling pulse edge.
Pepperl+Fuchs offers UC sensors with
synchronization inputs/outputs, which
can be linked to each other for a self
synchronization .

Temperature compensation

To minimize the influence of air tem-
perature on the output parameters,
many u ltrasonic sensors from Pep-
perl+Fuchs are provided with tempera-
ture compensation.

⇒Air temperature

Temperature influence

Temperature-dependent influence on
the output parameters and switch
points of a sensor.  
The specifications are made in mm/K.

Thru beam

Light with a basically constant intensity
of illumination (e.g. daylight).

Thru-beam photoelectric sensor
(Type T)

Thru-beam photoelectric sensors con-
sist of two separate, active devices:
emitter and receiver.

⇒  Chapter "Function principle"

Thru-beam sensor

Thru-beam photoelectric sensors con-
sist of two separate, active devices:
light emitter and light receiver.

⇒  Chapter "Engineering and function
principle of optical sensors“

Tightening torque

When fastening cylindrica l sensors
wi th threaded housing, the recom-
mended tightening torque of 15 Nm
must not be exceeded.

Time delay before availability

The time delay before availability is the
time required for the proximity switch
to become operational after the oper-
ating voltage is applied.

Timer function

Parameterizable time functions for
switch outputs of sensors.

⇒Pulse extension

⇒One shot output function

Total reflection

For the transition from an optically
thicker to an optically thinner medium,
a material-specific limiting angle of the
tota l reflection is available. Beams,
which meet the boundary surface at a
greater angle, are not broken, but re-
flected back to the optically thicker me-
dium.

Total resolution

Summary of single turn and multiturn
resolution. Most values are specified in
bits.

Track

⇒ See channel.

Transfer rate

Speed of data transmission of abso-
lute encoders.

Translation of the characteristic
curve

Adjustable offset by which the output
characteristic of a measuring sensor
can be moved.

Triangulation

Measuring method in which the dis-
tance to  the object is determined via
geometry.

Type D

According to EN 60947-5-2 the term
for a diffuse photoelectric sensor (de-
rived from: Diffuse Mode).

Type R

According to EN 60947-5-2 the term
for a retro-reflective photoelectric sen-
sor (derived from:Retro- re flective
Mode).

Type T 

According to EN 60947-5-2 the term
for a thru-beam photoelectric sensor
(derived from: Thru-beam Mode).

V/R input

⇒ Selection of counting direction.

Voltage drop

 The voltage drop is measured via the
active output of the sensor.

Watchdog function

In the case of operating voltage inter-
ruptions or EMC influences, the watch-
dog f unction res ets t he in terna l
microcontroller of the sensor back to a
defined starting condition. In other
words, the sensor's internal program is
restarted.

Window range

The switch output is activated if the ob-
ject is located in the range defined by
the two switch points A1 and A2.

Working temperature

Temperature range in  which the val-
ues and tolerances l isted in the data
sheet are observed.

Zero setting

⇒ See PRESET 1.

Additional information
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Pepperl+Fuchs GmbH worldwide

Pe pper l+Fu ch s G mbH  w or ldw ide

Austria
Pepperl+Fuchs GmbH
Industriestraße B 13
2345 BRUNN/GEB.
Telephone +43-2236-33441
Telefax +43-2236-31682
info@at.pepperl-fuchs.com

Bahrain
Texas Technical Services
(FA + PA Representation)
P.O. Box: 11302
MANAMA
Telephone +973-17789555
Telefax +973-17789666 
textech@batelco.com.bh

Baltic States
ELEKOMS Ltd.
(PA Distributor)
Turaidas Str. 10
LV-1012 RIGA, Latvija
Telephone +371-7336444
Telefax +371-7336448
elekoms@apollo.lv

Belgium
Pepperl+Fuchs N.V.
Metropoolstraat 11
2900 SCHOTEN
Telephone +32-3-6442500
Telefax +32-3-6442441
sales@be.pepperl-fuchs.com

Bulgaria
Process Control
(PA Distributor)
Tzarichina Str. 1
1505 SOFIA
Telephone +359-2-703549
Telefax +359-2-703549
processcontrol@bulmail.net

Croatia
EL-PRO D.O.O.
(FA + PA Distributor)
Fallerovo Setaliste 22
10000 ZAGREB
Telephone +385-1-3680047
Telefax +385-1-3667428
el-pro@htnet.hr

Czech Republic
Pepperl+Fuchs s.r.o.
Sokolovská 79
18600 PRAG 8
Telephone +420-221115-540
Telefax +420-221115-550
info@cz.pepperl-fuchs.com

Denmark
Pepperl+Fuchs A/S
Stamholmen 173
2650 HVIDOVRE
Telephone +45-70104210
Telefax +45-70104211
info@dk.pepperl-fuchs.com

Egypt
Pepperl+Fuchs Egypt (LLC)
(FA + PA Office)
9 Abd Al Hamied Lotfy Street, Zone 8
Nasr City
CAIRO
Telephone +20-2-2721097
Telefax +20-2-2756096
mesmat@pepperl-fuchs.com.eg

Finland
SensoNor Oy
Kartanontie 20
00330 HELSINKI
Telephone +358-9-4777200
Telefax +358-9-47772020
joel.patrikka@sensonor.fi

France
Pepperl+Fuchs SARL
12 Avenue des Tropiques
91955 COURTABOEUF CEDEX
Telephone +33-1-60921313
Telefax +33-1-60921325
commercial@fr.pepperl-fuchs.com

Germany
Pepperl+Fuchs Drehgeber GmbH
Föhrenstraße 33
78532 TUTTLINGEN
Telephone +49-7461-9298-0
Telefax +49-7461-9298-22
info@de.pepperl-fuchs.com

Pepperl+Fuchs EXTEC GmbH
Schorndorfer Straße 55
73730 ESSLINGEN
Telephone +49-711-313455-0
Telefax +49-711-315455-29
info@extec.de

Omnitron AG
Aktiengesellschaft für 
optoelektronische Geräte
Im Leuschnerpark 4
64347 GRIESHEIM
Telephone +49-6155-8740-0
Telefax +49-6155-8740-12
info@de.pepperl-fuchs.com

Visolux, Zweigniederlassung
der Pepperl+Fuchs GmbH
Kitzingstraße 25-27 
12277 Berlin / Germany
Telephone: +49 30 616 72-0
Telefax:+49 30 616 72-468
info@de.pepperl-fuchs.com

Great Britain
Pepperl+Fuchs GB Ltd.
(FA + PA Distributor)
77 Ripponden Road
OLDHAM OL1 4EL, Lancashire
Telephone +44-161-6336431
Telefax +44-161-6246537
sales@gb.pepperl-fuchs.com

Greece
Uteco A.B.E.E.
5, Mavrogenous Street
18542 PIRAEUS
Telephone +30-104210050
Telefax +30-104212033
uteco@uteco.gr

Hungary
Pepperl+Fuchs Kft.
(FA) 
Kistó Utca 16-18
8200 VESZPRÉM
Telephone +36-88-590100
Telefax +36-88-590133
mpozsgai@hu.pepperl-fuchs.com

Iceland
Tölvusalan ehf.
Suourlandsbraut 20
P.O. Box 8960
128 REYKJAVIK
Telephone +354-5-500450
Telephone +354-5-500454
Telefax +354-5-500402

Zentrale weltweit
Worldwide Head Office
Pepperl+Fuchs GmbH
Königsberger Allee 87
68307 MANNHEIM
Telephone +49-621-776-0
Telefax +49-621-776-1000
info@de.pepperl-fuchs.com
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Iran
Asan Sazan Farayand 
(FA + PA Representation)
Unit No. 17, No. 7, Taghavi Street
Soherevardi Shomali Ave.
15686 TEHRAN
Telephone +98-21-8458401
Telefax +98-21-8440915

Ireland
Insteco Ltd.
The Coach House
Slane
Co Meath
Telephone +353-41-9884288
Telefax +353-41-9884292

Israel
Kama Ltd.
(FA + PA Distributor)
20 Hametsuda St.
58190 AZOR
Telephone +972-3-5567747
Telefax +972-3-5567548
Kama@netvision.net.il

Italy
Pepperl+Fuchs ELCON SRL
Via delle Arti e Mestieri, 4
20050 SULBIATE (Milano)
Telephone +39-039-62921
Telefax +39-039-6292240
info@it.pepperl-fuchs.com

Kenya
Shankan Enterprises Ltd.
P. O. Box 44432
NAIROBI
Telephone +254-2-440093
Telefax +254-2-441820
dks@kenyaonline.com

Kuwait
Almeer Technical Services 
Co. W.L.L.
(FA + PA Representation)
P.O. Box 9240 
61003 AHMDAI
Telephone +965-3986594 
Telefax +965-3980682 
talal@almeer.com 

Netherlands
Pepperl+Fuchs B.V.
Het Wielsem 10
5231 BW‘s-HERTOGENBOSCH
Telephone +31-73-6409388
Telefax +31-73-6444749
sales@nl.pepperl-fuchs.com

Norway
Elteco A/S
Postboks 96
Floodmyrveien 24
3901 PORSGRUNN
Telephone +47-35-573800
Telefax +47-35-573849
firmapost@elteco.no

Oman
Riyam Engineering & Services L.L.C
(FA + PA Representation)
P.O. Box: 1931 
112 RUWI
Telephone +968-594960 
Telefax +968-595536 
riyam@omantel.net.om

Pakistan
Techno-Commercial
Engineers-Representations
18-24, Farid Plaza - Shadman 65
G.P.O. Box 937 
54000 LAHORE
Telephone +92-42-7584390
Telefax +92-42-7581771
eswaat@brain.net.pk

Tariq Electric House
1, Wahab Arcade, Near Denso Hall
M. A. Jinnah Road
74200 KARACHI
Telephone +92-21-2628409
Telefax +92-21-2624460
teh@super.net.pk

Poland
INTEX Sp.zo.o.
(PA Distributor)
ul. W. Pola 16
44-100 GLIWICE
Telephone +48-32-2307516
Telefax +48-32-2307517
intex@intex.com.pl

Portugal
Pepperl+Fuchs, S.A.
Txori-Erri Etorbidea, 46
Polígono Izarza
48150 SONDIKA (Vizcaya) (Spain)
Telephone +349-4-4535020
Telefax +349-4-4535180
sov@es.pepperl-fuchs.com

Qatar
Doha Petroleum Construction
Co. Ltd. (DOPET)
(FA + PA Representation)
P.O. Box 1744
DOHA
Telephone +974-4600350
Telefax +974-4606347
bhargav@dopet.com

Romania
Syscom 18 Srl.
(FA + PA Distributor)
Calea Plevnei 139B, Sector 6
060011 BUCHAREST
Telephone +40-21-3102678
Telefax +40-21-2229176
syscom@syscom.ro

Russia
Pepperl+Fuchs Russia
(FA + PA Office)
Ul. 4-aya Magistralnaya, 11
Bld. 1, 8 Floor
123007 MOSCOW
Telephone +7-095-9958842
Telefax +7-095-2595872
info@pepperl-fuchs.ru 

Prosoft Ltd.
(FA + PA Distributor)
108 Profsoyznaya Str.
119313 MOSCOW
Telephone +7-095-2340636
Telefax +7-095-9783934
root@prosoft.ru 

Saudi Arabia
GAS Arabian Services Est. 
(FA + PA Representation)
P. O. Box 10487 
31961 AL-JUBAIL
Telephone +966-3-3472696 
Telefax +966-3-3473480 

Slovakia
Pepperl+Fuchs s.r.o.
Sokolovská 79
18600 PRAG 8
(Czech Republic)
Telephone +420-221115-540
Telefax +420-221115-550
info@cz.pepperl-fuchs.com

South Africa
P & F Products cc
P.O. Box 2809
60, Fourth Ave.
EDENVALE 1610
Telephone +27-11-6098188
Telefax +27-11-4522026
info@pandf.co.za

Spain
Pepperl+Fuchs, S.A.
Head Office 
Txori-Erri Etorbidea, 46
Polígono Izarza
48150 SONDIKA (Vizcaya)
Telephone +349-4-4535020
Telefax +349-4-4535180
sov@es.pepperl-fuchs.com
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Sweden
Pepperl+Fuchs AB 
Bultgatan 40 b
442 40 KUNGÄLV
Telephone +46-303-246070
Telefax +46-303-246089
info@se.pepperl-fuchs.com

Switzerland
Pepperl+Fuchs AG
Sägeweg 7
2557 STUDEN/BE
Telephone +41-32-3747676
Telefax +41-32-3747678
info@ch.pepperl-fuchs.com

Turkey
Net Muhendislik A.S.
(FA Representation) 
Perpa Ticaret Merkezi A
Blok kat: 5 No: 174/176
Okmeydani ISTANBUL
Telephone +90-212-2109354
Telefax +90-212-2109359
info@netmuh.com.tr 

STOKS Ltd.
(PA Representation)
Zümrütevler Mah. Visne Sokak No. 5
Maltepe
34852 ISTANBUL
Telephone +90-216-4417009
Telefax +90-216-4591290

United Arab Emirates
Pepperl+Fuchs (M.E.) FZE 
P.O. Box 61398 
CA-1, Near Round About 8
Jebel Ali Free Zone
DUBAI
Telephone +971-4-8838378
Telefax +971-4-8838627
info@ae.pepperl-fuchs.com 

United Eastern Group 
(FA + PA Representation)
P. O. Box 7615 
ABU DHABI
Telephone +971-2-6272737 
Telefax +971-2-6270048 
kanone@ueg.co.ae 

Nils & Abbas Trading Co. L.L.C.
P. O. Box 26564
DUBAI
Telephone +971-4-3390044
Telefax +971-4-3388732
jens@nilsabbas.com
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Anguilla
Address see
USA Head Office
Pepperl+Fuchs Inc.

Antigua
Address see
USA Head Office
Pepperl+Fuchs Inc.

Argentina
Bruno Schillig S.A.
Arenales (Dip. Ortiz) 4030
1602 Florida,
BUENOS AIRES
Telephone +54-11-47301100
Telefax +54-11-47617244
schillig@schillig.com.ar

Aruba
Address see
USA Head Office
Pepperl+Fuchs Inc.

Bahamas
Address see
USA Head Office
Pepperl+Fuchs Inc.

Barbados
Address see
USA Head Office
Pepperl+Fuchs Inc.

Belize
JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Bermuda
Address see
USA Head Office
Pepperl+Fuchs Inc.

Bolivia
Hiller Electric SA
Av. El Trompillo 573
Casilla 370
SANTA CRUZ
Telephone +591-3-3524484
Telefax +591-3-3526404
mail@hillerelectric.com.bo

Brazil
Pepperl+Fuchs Ltda.
Rua Agostino Pelosini, 73/81
Vila Olga
CEP 09720-220 SAO BERNARDO 
DO CAMPO
Telephone +55-11-43399935
Telefax +55-11-43387547
vendas@br.pepperl-fuchs.com

British Virgin Islands
Address see
USA Head Office
Pepperl+Fuchs Inc.

Canada
Address see
USA Head Office
Pepperl+Fuchs Inc.

Cayman Islands
Address see
USA Head Office
Pepperl+Fuchs Inc.

Chile
Desimat Ingenieria Ltda.
(FA Representation)
Rut.: 78.131.420-K
Av. Puerto Vespucio 9670
Loteo Industrial Puerto Santiago
PUDAHUEL-SANTIAGO
Telephone +56-2-7470152
Telefax +56-2-7470153
importaciones@desimat.cl

INECO Ltda.
Avda Ejercito 16, Piso 4
6510449 SANTIAGO DE CHILE
Telephone +56-2-4638600
Telefax +56-2-4411023
industrial@ineco.cl

Colombia
Instrumentos & Controles
(PA Representation)
Calle 39 No. 22 - 45
BOGOTA, D.C.
Telephone +57-1-2088080
Telefax +57-1-2088060
cgomez@iycsa.com.co 

Sensortec
(FA + PA Distributor)
Calle 95
#9A-08
BOGOTA, D.C.
Telephone +57-14007018
Telefax +57-14006945 

Alfatecnica Export
(FA + PA Distributor)
Calle 95
#9A-08
BOGOTA, D.C.
Telephone +57-14007018
Telefax +57-14006945 

H & D Export
(FA + PA Distributor)
Calle 95
#9A-08
BOGOTA, D.C.
Telephone +57-14007018
Telefax +57-14006945 

Costa Rica
Elvatron S.A.
(PA Representation)
400 Metros Norte de la Agencia
del Banco de Costa Rica
La Uruca SAN JOSE
Telephone +506-2961060
Telefax +506-2190298
elkin.suarez@elvatron.com 

Euro-Tec S.A.
(PA Distributor)
Apartado Postal 477-1250
SAN JOSE
Telephone +506-3847869
Telefax +506-2961542
eurotec@sol.racsa.co.cr

JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE
Telephone +506-2597904
Telefax +506-2504558 

Cuba
Address see
USA Head Office
Pepperl+Fuchs Inc.

Zentrale USA
USA Head Office
Pepperl+Fuchs Inc.
1600 Enterprise Parkway
TWINSBURG OHIO, 44087
Telephone +1-330-4253555
Telefax +1-330-4254607
sales@us.pepperl-fuchs.com
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Dominica
Address see
USA Head Office
Pepperl+Fuchs Inc.

Dominican Republic
Garlas Controls
(FA Distributor)
Euclides Morillo No. 55 Aroyo Hondo
SANTO DOMINGO
Telephone +1-809-5633226
Telefax +1-809-5633498
garlas.control@codetel.net.do 

P.A.S. Technologies
(PA Representation)
Julio N. Matos/Industrial Park
Ed. Rona #22, Local
00987 CAROLINA (Puerto Rico)
Telephone +1-787-7522370
Telefax +1-787-7683260 

Ecuador
Alfatecnica S.A.
Cll 93 No. 19-75
SANTAFE DE BOGOTA D.C.
(Colombia)
Telephone +57-1-5300808 
Telefax +57-1-538388 
sales@us.pepperl-fuchs.com 

Soltec
(FA + PA Distributor)
Condominios Luluncoto
Bloque Illiniza A Depto 102
QUITO
Telephone +593-22607096
Telefax +593-22607096 

Sistemas y Equipos Industriales S.A.
(PA Representation)
Rumipamba E2-64 y Av. República
Ed. Alex. Ofic. 202
QUITO
Telephone +593-22459859
Telefax +593-22444278 

El Salvador
Proyect Asesoria Industrial 
S.A. de C.V.
(FA + PA Distributor)
Av. Los Diplomáticos 1318
Barrio San Jacinto
SAN SALVADOR
Telephone +503-2802221
Telefax +503-2701731
ElSalvador@GrupoProyect.com

Elvatron S.A.
(PA Representation)
400 Metros Norte de la Agencia
del Banco de Costa Rica, La Uruca
SAN JOSE (Costa Rica)
Telephone +506-2961060
Telefax +506-2190298
elkin.suarez@elvatron.com 

JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Grenada
Address see
USA Head Office
Pepperl+Fuchs Inc.

Guatemala
Proyect Asesoria Industrial
S.A. de C.V.
(FA + PA Distributor)
43 Calle A 5-01 Zona 12
Col. Monte Maria II
GUATEMALA
Telephone +502-4794120
Telefax +502-4791430
guatemala@grupoproyect.com

Prysa
(FA + PA Distributor)
Km 16.3 Carretera El Salvador
SANTA CATARINA PINULA
Telephone +502-6373229
Telefax +502-6373228
alvaromonzon@yahoo.com 

Esinsa
(PA Representation)
20 Calle 9-63 Z. 11
MARISCAL
Telephone +502-4424606
Telefax +502-4424605
jorge.minoz@esinsa.com

JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Haiti
Address see
USA Head Office
Pepperl+Fuchs Inc.

Honduras
Proyect Asesoria Industrial
S.A. de C.V.
(PA Distributor)
43 Calle A 5-01 Zona 12
Col. Monte Maria II
GUATEMALA
Telephone +502-4794120
Telefax +502-4791430
proyect@navegante.com.sv

Cilasa
(FA + PA Distributor)
Barrio los andes entre 14 y 15 
avenida 7, calle A, contiguo a 
PecosBill
SAN PEDRO ZULA
Telephone +504-5571146
Telefax +504-5571149
remorale@mayanet.hn 

Inelsa
(FA + PA Distributor)
Colonia San Carlos de Sula
Casa #18 Bloque 33
SAN PEDRO ZULA
Telephone +504-5540988
mianzel@sulanet.net 

JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Jamaica
Address see
USA Head Office
Pepperl+Fuchs Inc.

Martinique
Address see
USA Head Office
Pepperl+Fuchs Inc.

Mexiko
Pepperl+Fuchs México, S.A. de C.V.
(Head Quarter)
Blvd. Xola 613, Ph-4
Col. Del Valle
03100 MEXICO D.F.
Telephone +52-55-56391951
Telefax +52-55-56398865
pfmexico@mpsnet.com.mx

Montserrat
Address see
USA Head Office
Pepperl+Fuchs Inc.
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Nicaragua
Elvatron S.A.
(PA Representation)
400 Metros Norte de la Agencia
del Banco de Costa Rica La Uruca
SAN JOSE (Costa Rica)
Telephone +506-2961060
Telefax +506-2190298
elkin.suarez@elvatron.com

Proyect Asesoria Industrial
S.A. de C.V.
(PA Distributor)
Calle 27 de mayode Montoya
50 varas arriba
MANAGUA
Telephone +503-2802221
Telefax +503-2701731
proyect@navegante.com.sv 

JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamperados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Panama
JR Controls Industrial & Automation
(FA Representation)
100 Metros Norte de la Cruz
Roja Desamparados
SAN JOSE (Costa Rica)
Telephone +506-2597904
Telefax +506-2504558 

Peru
Desimat Peru S.A.
(FA Representation)
Av. Enrique Salazar Barreto 280
LIMA
Telephone +51-1-2731892
Telefax +51-1-2720054
ventasperu1@desimat.cl 

Puerto Rico
Hi-Tech Products
(FA Representation/PA Distributor)
Ave Sanchez Osorio #2
00983 CAROLINA PR
Telephone +1-787-2571707
Telefax +1-787-2761888
hi-tech@hi-techproducts.com 

P.A.S. Technologies
(PA Representation)
Julia N. Matos/Industrial Park
Ed. Rona #22, Local
00987 CAROLINA PR
Telephone +1-787-7522370
Telefax +1-787-7683260 

St. Kitts & Navis
Address see
USA Head Office
Pepperl+Fuchs Inc.

St. Lucia
Address see
USA Head Office
Pepperl+Fuchs Inc.

St. Martin
Address see
USA Head Office
Pepperl+Fuchs Inc.

St. Vincent
Address see
USA Head Office
Pepperl+Fuchs Inc.

Trinidad & Tobago 
Industrial System & Controls
(FA + PA Representation)
Isaac Street
COUVA
Telephone +1-868-6369704
Telefax +1-868-6360948

Turks & Caicos
Address see
USA Head Office
Pepperl+Fuchs Inc.

Venezuela
Empresas Norte-Sur C. A.
Innovantis Technologies
(PA Representation)
Ave. Rio Caura Torre Humbolt
Of. 12-12, Prados del Este
CARACAS
Telephone +58-212-9750355
Telefax +58-212-9750082
ruben.fabbro@innovantis.biz 

GPM Instrumentación
(FA + PA Distributor)
Urbanización Unare II Paseo
Caroni Torre INCA, Piso 2 Off 3
PUERTO ORDAZ
Telephone +58-286-9524884
Telefax +58-286-9524796
gpmins@telcel.net.ve 

Suplidora Instrumatic C.A.
(FA Representation)
Urb Industrial Carabobo
Avenida Norte 17-18 #86-41
VALENCIA
Telephone +58-241-8327311
Telefax +58-241-8329819 

Virgin Islands
P.A.S. Technologies
(PA Representation)
Julia N. Matos
Park Ed. Rona #22, Local
00987 CAROLINA (Puerto Rico)
Telephone +1-787-7522370
Telefax +1-787-7683260
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Australia
Pepperl+Fuchs Australia Pty Ltd.
Unit 7/72-74 Chifley Drive
PRESTON, VICTORIA 3072
Telephone +61-3-94958600
Telefax +61-3-94846366
sales@au.pepperl-fuchs.com

Brunai
Joffren Omar Co. Sdn Bhd 
(PA Representation) 
Lot No 23, G-25 Area, Simpang 81-4 
P. O. Box 104
Seria 7001, Negara Brunei 
Darussalam 
Telephone +673 3 223-863
Telefax +673 3 223-309
josks@pso.brunet.bn

China
Pepperl+Fuchs Automation Co. Ltd. 
Shanghai (FA Head Office)
No. 219 Jiang Chang 3 Road, 
Shibei Industrial Park 
200436 SHANGHAI
Telephone +86 21 6630 3939
Telefax +86 21 6630 0883
info@cn.pepperl-fuchs.com

Pepperl+Fuchs Beijing Rep. Office
(PA Head Office)
Prime Tower, Room 2007
No. 22 Chao Yang Men Wai Street
BEIJING 100020
Telephone +86-10-65885143
Telefax +86-10-65885144
pf-china@public3.bta.net.cn

Pepperl+Fuchs Pte. Ltd.
Shanghai Representation Office 
(PA Rep. Office)
Room 302, 
No. 555 West Nanjing Road
200070 SHANGHAI 
Telephone +86 21 62534920
Telefax +86 21 62539435 
info@cn.pepperl-fuchs.com

Pepperl+Fuchs Automation Co. Ltd.
Guangzhou Office of Shanghai
(PA & FA Office)
Room G 13/F, No. 1 Building
No. 445 Tian He Bei Road, 
Tianhe District
510062 GUANGZHOU
Telephone +86-20-38805159
Telefax +86-20-38808505
pfgzoo@public.guangzhou.gd.cn

HongKong
Unicorn International Trading Co. 
(FA + PA Representation) 
Room 1208 Shui On Centre 
6 - 8 Harbour Road 
Wanchai 
Hong Kong
Telephone +852-2528-3558
Telefax +852-2528-9371
fooberhk@netvigator.com

India
Pepperl+Fuchs (India) Pvt. Ltd. 
(Head Office) 
Plot No. 10, 3rd Main, 1st Stage
Peenya Industrial Estate 
BANGALORE 560058 
Telephone +91-80-28378030 
Telefax +91-80-28378031 
info@in.pepperl-fuchs.com 

Pepperl+Fuchs (India) Pvt. Ltd. 
(Regional Sales Office - North) 
305, Ansal Chamber II 
6, Bhikaji Cama Place 
NEW DELHI 110066 
Telephone +91-11-26170207 
Telefax +91-11-26166291 
nro@in.pepperl-fuchs.com 

Pepperl+Fuchs (India) Pvt. Ltd.
(Vadodara Area Sales Office) 
UG28 Upper Ground Floor 
"Concorde" R.C. Dutt Road
Opp. Alkapuri Petrol Pump, 
Alkapuri Vadodara
GUJARAT 390005
Telephone +91-26-55522516
Telefax +91-26-55522516
vadodara@in.pepperl-fuchs.com

Pepperl+Fuchs (India) Pvt. Ltd. 
(Pune Area Sales Office) 
Roof & Services, Ground Floor 
Veer Savarkar Udyog Bhavan 
Shivaji Nagar, Maharashtra
PUNE 411005 
Telephone +91-20-25538658 
Telefax +91-20-25538757 
pune@in.pepperl-fuchs.com

Pepperl+Fuchs (India) Pvt. Ltd.
(Regional Sales Office - South) 
(Karnataka & Andhra Pradesh)
C-328, 3rd Main, 1st Stage, 
Peenya Industrial Estate 
BANGALORE 560058 
Telephone +91-80-28371225 
Telefax +91-80-28378031 
info@in.pepperl-fuchs.com 

Pepperl+Fuchs (India) Pvt. Ltd.
(Regional Sales Office - South) 
(Tamilnadu & Kerala)
No. 4, First Floor, X 70, 
Sindur Shopping Complex,
2nd Avenue, Anna Nagar
CHENNAI 600040
Telephone +91-44-26212265
Telefax +91-44-26190129
cro@in.pepperl-fuchs.com

Pepperl+Fuchs (India) Pvt. Ltd. 
(Regional Sales Office - East) 
Room No. 221, II Floor "LORDS" 
7/1, Lord Sinha Road 
KOLKATA 700071 
Telephone +91-33-22828539 
Telefax +91-33-22828777 
ero@in.pepperl-fuchs.com

Pepperl+Fuchs (India) Pvt. Ltd. 
(Regional Sales Office - West) 
No. 401, A-Wing, Subham Ctr. 1, 4th fl.
Cardinal Gracias Road, Chakala 
Andheri (East) 
MUMBAI - 400099 
Telephone +91-22-28231946 
Telefax +91-22-28231947 
wro@in.pepperl-fuchs.com

Pepperl+Fuchs India Pvt. Ltd.
(Hyderabad Area Sales Office) 
Hi Tech Business Centre, 4th Floor, 
Topaz Bldg.
Amrutha Hills, Punjagutta
HYDERABAD 500082
Telephone +91-40-23407053
Telefax +91-40-23407093
hyderabad@in.pepperl-fuchs.com 

Pepperl+Fuchs (India) Pvt. Ltd.
(Coimbatore Area Sales Office)
43A, 1st Floor
7th Street, K. K. Pudur, Tamilnadu
COIMBATORE 641038
Telephone +91-42-22450727
Telefax +91-42-22450727
coimbatore@in.pepperl-fuchs.com

Zentrale Asien
Asia Pacific Head Office
Pepperl+Fuchs PTE Ltd.
P+F Building 
18 Ayer Rajah Crescent
139942 SINGAPORE 
Company registration no. 
199003130E
Telephone +65-67799091
Telefax +65-68731637
sales@sg.pepperl-fuchs.com
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Pepperl + Fuchs (India) Pvt. Ltd.
(Jamshedpur Resident Office)
FA/23, Sindhu Block, Siroman Nagar
Binda Apartment, Dimna Road, 
Mango
Jharkhand JAMSHEDPUR 830018
Telephone +91-65-72363146
Telefax +91-65-72363146
jamshedpur@in.pepperl-fuchs.com 

Indonesia
PT Himalaya Everest Jaya
(FA Representation)
Jalan Daan Mogot Km. 10, 
No. 151 Pesing Poglar
11710 JAKARTA Barat
Telephone +62-21-5448956
Telefax +62-21-6194658
himalaya@indosat.net.id 

PT Binakarya Sentosaprima
(PA Representation)
Citra Garden 1 Blok C-2/24
11840 JAKARTA
Telephone +62-21-5451136
Telefax +61-21-5403647 
ptbina@cbn.net.id 

PT. Pepperl and Fuchs Bintan
SD 56, 57 Lobam
Bintan Industrial Estate
PULAU BINTAN, RIAU
Telephone +62-770-696675
Telefax +62-770-696677

Japan
Pepperl+Fuchs K.K.
German Industry Center 401
18-2 Hakusan 1-Chome, Midori-Ku
226-0006 YOKOHAMA
Telephone +81-45-9397802
Telefax +81-45-9397804
sales@jp.pepperl-fuchs.com

Korea
Pepperl+Fuchs Korea Ltd.
Bum-Yang Bang-Bae Bldg.
5th Floor, #811-6, Bang Bae-dong
Seo Cho-Ku
137060 SEOUL
Telephone +82-2-34819494
Telefax +82-2-34819495
info@kr.pepperl-fuchs.com

Malaysia
Industrial Automation (M) Sdn Bhd
(FA Representation)
30-3 & 30-4, Jalan Loke Yew
55200 KUALA LUMPUR
Telephone +60-03-9221-0511
Telefax +60-03-9221-2330
iakl@tm.net.my

INEAX Process Sdn Bhd
(PA Representation)
33-A, Jalan AnggerikVanilla AB31/
AB
Kota kemuning
40460 SHAH ALAM, SELANGOR 
DARUL EHSAN
Telephone +60-3-5121-5515
Telefax +60-3-5121-6652
sales@ineax.com

New Zealand
Unilink Automation Ltd.
(FA Representation)
PO Box 300785, Albany
10E Vega Place, Mairangi Bay
1330 AUCKLAND
Telephone +64-9-4760286
Telefax +64-9-4760267
sales@unilink.co.nz 

Custom Control Ltd.
(PA Representation)
16 Mahunga Drive, Mangere Bridge
Private Bag 92 902
ONEHUNGA, AUCKLAND 6
Telephone +64-9-634-1391 
Telefax +64-9-636-5976 
jneville@customcontrols.co.nz

Philippines
Multiplex Instrumentation & Control 
Equipment Services 
(PA Representation) 
3378 A Ibarra Street 
PALANAN MAKATI CITY 
Telephone +63-2-550-1473 
Telefax +63-2-550-1475 
multiplex@quickweb.com.ph

Process Innovations, Inc.
(FA Representation for Luzon)
W-11 Guadalupe Arcadia Square
J. P. Rizal Ext.
CEMBO MAKATI CITY
Telephone +63-2-8826411
Telefax +63-2-8826357
pi-filters@surfshop.net.ph

Sri Lanka
Nikini Automation Systems (Pvt) Ltd.
(FA Representation)
247/249 High Level Road
COLOMBO 5
Telephone +94-1-826-894
Telefax +94-1-826-252 
sales@nikiniautomation.com

Taiwan
Kawa Kami Enterprise Corp. 
(FA Representation) 
1F, No. 41, Lane 76, 
Jui Kuang Road, Neihu District Taipei
114 Taiwan Republic of China
Telephone +886-2-2792-0078
Telefax +886-2-8791-7969
kawa.kami@msa.hinet.net 

Globe Royal Cavalier Corporation
(PA Representation) 
6th Floor, 23 Jen Ai Road
Sec. 3 Tapei
10627 Taiwan Republic of China
Telephone +886-2-2771-8246
Telefax +886-2-2751-9032
grcc@ms19.hinet.net

Shining Wolrd Co., Ltd.
(PA Representation)
5F, No. 89, Li Te Street
Jung He City, Taipei, 
TAIWAN REPUBLIC OF CHINA
Telephone +886-2-226-9168
Telefax +886-2-228-7689
shining.crh@mas.hinet.net

Thailand
Industrial Electrical Co., Ltd.
(FA Representation)
85/3 Soi Sot Phin San
Rang Nam Road
10400 Rajthevee, BANGKOK
Telephone +66-2-642-7887
Telefax +66-2-642-4249
iecl@ie.co.th

Delta Elmech Co., Ltd.
(PA Representation)
72 Soi Pattanakarn 53,
(Muangthong 2/3)
Pattanakarn Road
10250 Suanluang BANGKOK
Telephone +66-2-322-5423
Telefax +66-2-322-1762
deltabkk@deltaelmech.co.th

Vietnam
Provina Technology Co. Ltd.
(FA Representation)
148B Nam Ky Khoi Nghia
Q1 TP 
HO CHI MINH CITY
Telephone +84-8-8298901 
Telefax +84-8-8295486 
provina@hcm.vnn.cn

Van Tuong Company Limited 
(Vatusys) 
(PA Representation) 
90 C Vo Thi Sau Road 
District 1 
HO CHI MINH CITY 
Telephone +84 8 8203220
Telefax +84 8 8203176
vatusys@hcm.vnn.vn
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1 -135 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674
1 4-14 361  . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
1 4-14 366  . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
1 4-14 36X . . . . . . . . . . . . . . . . . . . . . . . . . . . 592
9 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
9 109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709
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DK20-9,5/A/79B/1 10/124  . . . .  . . . . . .  . . . . . 4 46
DK20-9,5/B/110 /124 . .  . . . . . .  . . . . . .  . . . . . 4 46
DK20-9,5/B/79B/1 10/124  . . . .  . . . . . .  . . . . . 4 46
DK21-25/110/1 24 . . . .  . . . . . .  . . . . . .  . . . . . 4 48
DK21-25/B/110/ 124  . .  . . . . . .  . . . . . .  . . . . . 4 48
DK21-9,5/110/ 124  . . .  . . . . . .  . . . . . .  . . . . . 4 48
DK21-9,5/9S20/ 110/124 . . . . .  . . . . . .  . . . . . 4 48
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EDM/EHB-5-R  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 11
ESM 58-PN . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
ESM 58-PZ  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
ESM 58-TZ  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
ESS58 -PN  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
ESS58 -PZ. . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
ESS58 -TZ. . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 91
EVM 58-PN . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
EVM 58-PZ  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
EVM 58-TZ  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
EVS58 -PN  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
EVS58 -PZ. . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
EVS58 -TZ. . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 90
FC-21-V  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 43
FJ6-11 0-N . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 00
FJ7-N  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 00
FP100 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 04
FSM58  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 85
FSS58 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 85
Functional grounding LS6 10. .  . . . . . .  . . . . . 7 17
FVM58  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 84
FVS58 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 5 84
G12/ GV1 2/36/40b /115  . . . . . .  . . . . . .  . . . . . 3 33
G12/ GV1 2/36/40b /92 .  . . . . . .  . . . . . .  . . . . . 3 33
G12/ GV1 2/37/40b /115  . . . . . .  . . . . . .  . . . . . 3 33
G12/ GV1 2/37/40b /92 .  . . . . . .  . . . . . .  . . . . . 3 33
GD18/GV18/115 /120  .  . . . . . .  . . . . . .  . . . . . 3 35
GD18/GV18/25/ 102/115 . . . . .  . . . . . .  . . . . . 3 35
GD18/GV18/25/ 102/159 . . . . .  . . . . . .  . . . . . 3 35
GD18/GV18/59/ 102/115 . . . . .  . . . . . .  . . . . . 3 35
GD18/GV18/59/ 102/159 . . . . .  . . . . . .  . . . . . 3 35
GD18/GV18/73/ 120  . .  . . . . . .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/115 /120 . . . .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/25/ 102/115  .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/25/ 102/159  .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/59/ 102/115  .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/59/ 102/159  .  . . . . . .  . . . . . 3 35
GD18-S/GV18 -S/73/ 120 . . . . .  . . . . . .  . . . . . 3 35
GL10 -IR /32/40a /98a . .  . . . . . .  . . . . . .  . . . . . 4 32
GL10 -RT/32/ 40a/98a  .  . . . . . .  . . . . . .  . . . . . 4 32
GL12 0-LAS/3 2/40a/9 8a  . . . . .  . . . . . .  . . . . . 4 39
GL12 1-IR /32/40 a/98a .  . . . . . .  . . . . . .  . . . . . 4 38
GL12 1-IR -EX2/3 2/40a/9 8a . . .  . . . . . .  . . . . . 4 31
GL12 1-RT/32 /40a/98 a  . . . . . .  . . . . . .  . . . . . 4 38
GL20 -IR /32/40a /98a . .  . . . . . .  . . . . . .  . . . . . 4 32
GL20 -LAS/32 /40a/98 a  . . . . . .  . . . . . .  . . . . . 4 33
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GL20-RT/32/4 0a/98a . . . . . . . . . . . . . . . . . . .43 2
GL220 -IR /32/40a /98a  . . . . . . . . . . . . . . . . . .43 8
GL220 -LAS/32 /40a/98 a . . . . . . . . . . . . . . . . .44 0
GL220 -RT/32/ 40a/98a . . . . . . . . . . . . . . . . . .43 8
GL30-IR/3 2/40a/9 8a  . . . . . . . . . . . . . . . . . . .43 4
GL30-IR-EX2/32/ 40a/98a  . . . . . . . . . . . . . . .43 0
GL30-LAS/32/ 40a/98a . . . . . . . . . . . . . . . . . .43 5
GL30-RT/32/4 0a/98a . . . . . . . . . . . . . . . . . . .43 4
GL50-IR/3 2/40a/9 8a  . . . . . . . . . . . . . . . . . . .43 4
GL50-IR-EX2/32/ 40a/98a  . . . . . . . . . . . . . . .43 0
GL50-LAS/32/ 40a/98a . . . . . . . . . . . . . . . . . .43 6
GL50-RT/32/4 0a/98a . . . . . . . . . . . . . . . . . . .43 4
GL80-IR/3 2/40a/9 8a  . . . . . . . . . . . . . . . . . . .43 4
GL80-IR-EX2/32/ 40a/98a  . . . . . . . . . . . . . . .43 0
GL80-LAS/32/ 40a/98a . . . . . . . . . . . . . . . . . .43 7
GL80-RT/32/4 0a/98a . . . . . . . . . . . . . . . . . . .43 4
GLV12-54/36 /40b/11 5 . . . . . . . . . . . . . . . . . .36 7
GLV12-54/36 /40b/92 . . . . . . . . . . . . . . . . . . .36 7
GLV12-54/37 /40b/11 5 . . . . . . . . . . . . . . . . . .36 7
GLV12-54/37 /40b/92 . . . . . . . . . . . . . . . . . . .36 7
GLV12-6/36/ 40b/115 . . . . . . . . . . . . . . . . . . .36 7
GLV12-6/36/ 40b/92 . . . . . . . . . . . . . . . . . . . .36 7
GLV12-6/37/ 40b/115 . . . . . . . . . . . . . . . . . . .36 7
GLV12-6/37/ 40b/92 . . . . . . . . . . . . . . . . . . . .36 7
GLV12-8-200/36/ 40b/115  . . . . . . . . . . . . . . .38 4
GLV12-8-200/36/ 40b/92  . . . . . . . . . . . . . . . .38 4
GLV12-8-200/37/ 40b/115  . . . . . . . . . . . . . . .38 4
GLV12-8-200/37/ 40b/92  . . . . . . . . . . . . . . . .38 4
GLV18-55/11 5/120  . . . . . . . . . . . . . . . . . . . .36 8
GLV18-55/25 /102/11 5 . . . . . . . . . . . . . . . . . .36 8
GLV18-55/25 /102/15 9 . . . . . . . . . . . . . . . . . .36 8
GLV18-55/59 /102/11 5 . . . . . . . . . . . . . . . . . .36 8
GLV18-55/59 /102/15 9 . . . . . . . . . . . . . . . . . .36 8
GLV18-55/73 /120  . . . . . . . . . . . . . . . . . . . . .36 8
GLV18-55-S/115/1 20 . . . . . . . . . . . . . . . . . . .36 8
GLV18-55-S/25/10 2/115  . . . . . . . . . . . . . . . .36 8
GLV18-55-S/25/10 2/159  . . . . . . . . . . . . . . . .36 8
GLV18-55-S/59/10 2/115  . . . . . . . . . . . . . . . .36 8
GLV18-55-S/59/10 2/159  . . . . . . . . . . . . . . . .36 8
GLV18-55-S/73/12 0 . . . . . . . . . . . . . . . . . . . .36 8
GLV18-6/115 /120  . . . . . . . . . . . . . . . . . . . . .36 9
GLV18-6/25/ 102/115 . . . . . . . . . . . . . . . . . . .36 9
GLV18-6/25/ 102/159 . . . . . . . . . . . . . . . . . . .36 9
GLV18-6/59/ 102/115 . . . . . . . . . . . . . . . . . . .36 9
GLV18-6/59/ 102/159 . . . . . . . . . . . . . . . . . . .36 9
GLV18-6/73/ 120  . . . . . . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/115/12 0 . . . . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/25/102 /115  . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/25/102 /159  . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/59/102 /115  . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/59/102 /159  . . . . . . . . . . . . . . . . .36 9
GLV18-6-S/73/120 . . . . . . . . . . . . . . . . . . . . .36 9
GLV18-8-200/115 /120 . . . . . . . . . . . . . . . . . .38 5
GLV18-8-200/25/ 102/115  . . . . . . . . . . . . . . .38 5
GLV18-8-200/25/ 102/159  . . . . . . . . . . . . . . .38 5
GLV18-8-200/59/ 102/115  . . . . . . . . . . . . . . .38 5
GLV18-8-200/59/ 102/159  . . . . . . . . . . . . . . .38 5
GLV18-8-200/73/ 120 . . . . . . . . . . . . . . . . . . .38 5
GLV18-8-200-S/115/12 0 . . . . . . . . . . . . . . . .38 6
GLV18-8-200-S/25/102 /115 . . . . . . . . . . . . . .38 6
GLV18-8-200-S/25/102 /159 . . . . . . . . . . . . . .38 6
GLV18-8-200-S/59/102 /115 . . . . . . . . . . . . . .38 6
GLV18-8-200-S/59/102 /159 . . . . . . . . . . . . . .38 6
GLV18-8-200-S/73/120  . . . . . . . . . . . . . . . . .38 6
GLV18-8-400-S/115/12 0 . . . . . . . . . . . . . . . .38 6
GLV18-8-400-S/25/102 /115 . . . . . . . . . . . . . .38 6
GLV18-8-400-S/25/102 /159 . . . . . . . . . . . . . .38 6
GLV18-8-400-S/59/102 /115 . . . . . . . . . . . . . .38 6
GLV18-8-400-S/59/102 /159 . . . . . . . . . . . . . .38 6
GLV18-8-400-S/73/120  . . . . . . . . . . . . . . . . .38 6
GLV18-8-450/115 /120 . . . . . . . . . . . . . . . . . .38 5
GLV18-8-450/25/ 102/115  . . . . . . . . . . . . . . .38 5
GLV18-8-450/25/ 102/159  . . . . . . . . . . . . . . .38 5
GLV18-8-450/59/ 102/115  . . . . . . . . . . . . . . .38 5
GLV18-8-450/59/ 102/159  . . . . . . . . . . . . . . .38 5
GLV18-8-450/73/ 120 . . . . . . . . . . . . . . . . . . .38 5
GLV30-8-2500/47 /73c . . . . . . . . . . . . . . . . . .38 9
GLV30-8-H-1 50-I R/47/7 3c. . . . . . . . . . . . . . .41 1
GLV30-8-H-2 371 . . . . . . . . . . . . . . . . . . . . . .41 1
GLV30-LL-1227/4 0a/53/9 2  . . . . . . . . . . . . . .41 9
IA40 -FP-I3-P1  . . . . . . . . . . . . . . . . . . . . . . . .21 2
IA5-18GM-I3  . . . . . . . . . . . . . . . . . . . . . . . . .21 1
IA6-12GM35 -U-V1 . . . . . . . . . . . . . . . . . . . . .21 0
IA6-12GM50 -IU -V1  . . . . . . . . . . . . . . . . . . . .21 0
IA8-30GM-I3  . . . . . . . . . . . . . . . . . . . . . . . . .21 1
IA8-M1K-I3 . . . . . . . . . . . . . . . . . . . . . . . . . . .21 2
INX360D-F99-I2 E2-5M  . . . . . . . . . . . . . . . . .62 1
INX360D-F99-I2 E2-V15 . . . . . . . . . . . . . . . . .62 1
INY360D-F99-2 I2E2-5 M  . . . . . . . . . . . . . . . .62 2
INY360D-F99-2 I2E2-V1 7. . . . . . . . . . . . . . . .62 2
K... M ounting plate s . . . . . . . . . . . . . . . . . . . .67 8
K2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .67 8

K3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678
K4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  678
KCD2-E . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644
KCD2-E1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644
KCD2-E2 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644
KCD2-E2 L. . . . . . . . . . . . . . . . . . . . . . . . . . .  645
KCD2-E3 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644
KCD2-EL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645
KCD2-R  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646
KCM -51-C . . . . . . . . . . . . . . . . . . . . . . . . . . .  629
KCM -51-V . . . . . . . . . . . . . . . . . . . . . . . . . . .  629
KCM -70A-C  . . . . . . . . . . . . . . . . . . . . . . . . .  631
KCM -70A-V. . . . . . . . . . . . . . . . . . . . . . . . . .  631
KCM -70-C . . . . . . . . . . . . . . . . . . . . . . . . . . .  630
KCM -70-V . . . . . . . . . . . . . . . . . . . . . . . . . . .  630
KCN1-6 SR-C  . . . . . . . . . . . . . . . . . . . . . . . .  638
KCN1-6 SR-V  . . . . . . . . . . . . . . . . . . . . . . . .  638
KCN1-6 ST-C . . . . . . . . . . . . . . . . . . . . . . . . .  639
KCN1-6 ST-V . . . . . . . . . . . . . . . . . . . . . . . . .  639
KCN1-6 WR-C . . . . . . . . . . . . . . . . . . . . . . . .  640
KCN1-6 WR-V . . . . . . . . . . . . . . . . . . . . . . . .  640
KCN1-6 WT-C  . . . . . . . . . . . . . . . . . . . . . . . .  641
KCN1-6 WT-V  . . . . . . . . . . . . . . . . . . . . . . . .  641
KCT1-5SR-V . . . . . . . . . . . . . . . . . . . . . . . . .  636
KCT1-6SR-C . . . . . . . . . . . . . . . . . . . . . . . . .  633
KCT1-6SR-V . . . . . . . . . . . . . . . . . . . . . . . . .  633
KCT1-6WR/RS232-V  . . . . . . . . . . . . . . . . . .  634
KCT2-6ST-V . . . . . . . . . . . . . . . . . . . . . . . . .  635
KCT-6 S-C . . . . . . . . . . . . . . . . . . . . . . . . . . .  632
KCT-6 ST-C . . . . . . . . . . . . . . . . . . . . . . . . . .  632
KCY1 -6SR-B . . . . . . . . . . . . . . . . . . . . . . . . .  637
KFD2-SR2-2.W.SM  . . . . . . . . . . . . . . . . . . .  651
KFU8-DW-1.D . . . . . . . . . . . . . . . . . . . . . . . .  649
KFU8-FSSP-1.D . . . . . . . . . . . . . . . . . . . . . .  650
K-LA01  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697
K-LA02  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697
K-LA03  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697
K-LA04  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697
K-LA06  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698
KL-CUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699
KM3-0,5  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698
KM3-1,0  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698
KM4-0,5  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698
KM4-1,0  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699
KM6-0,5  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699
KM6-1,0  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  699
KS/KSE10 . . . . . . . . . . . . . . . . . . . . . . . . . . .  332
KT10-8 -80 . . . . . . . . . . . . . . . . . . . . . . . . . . .  382
KT10-8 -H-8 . . . . . . . . . . . . . . . . . . . . . . . . . .  408
KW  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  709
L36 /LV36-Ex/4 0b/116 . . . . . . . . . . . . . . . . . .  421
LA28 /LK28-LAS-F1-Z/31/ 116 . . . . . . . . . . . .  328
LA28 /LK28-Z-F1/3 1/116 . . . . . . . . . . . . . . . .  328
LA28 /LK28-Z-F2/3 1/116 . . . . . . . . . . . . . . . .  328
LA31 /LK31/25/ 31/115 . . . . . . . . . . . . . . . . . .  330
LA31 /LK31/31/ 115  . . . . . . . . . . . . . . . . . . . .  330
LA39 /LK39/31/ 40a/116 . . . . . . . . . . . . . . . . .  331
LA39 /LK39-Z/31 /40a/11 6 . . . . . . . . . . . . . . .  331
LD28/LV28-F1/47/76 a/82b/1 05  . . . . . . . . . .  326
LD28/LV28-F1/47/76 a/82b/1 15  . . . . . . . . . .  326
LD28/LV28-F1/76a/8 2b/110/ 115  . . . . . . . . .  326
LD28/LV28-LAS-F1/4 7/76a/8 2b/105  . . . . . .  327
LD28/LV28-LAS-F1-B3B/73c  . . . . . . . . . . . .  327
LD28/LV28-LAS-F1-Z/ 47/76a/ 116  . . . . . . . .  327
LD28/LV28-Z-F1/76a/8 2b/110 /116 . . . . . . . .  326
LD31/LV31/ 25/73c/76a /136  . . . . . . . . . . . . .  329
LD31/LV31/ 73c/76a/13 6 . . . . . . . . . . . . . . . .  329
LD31/LV31/ 76a/115 /136 . . . . . . . . . . . . . . . .  329
Len s reflector 1 40 . . . . . . . . . . . . . . . . . . . . .  715
LS23 0-DA . . . . . . . . . . . . . . . . . . . . . . . . . . .  463
LS23 0-DA-GUF  . . . . . . . . . . . . . . . . . . . . . .  463
LS23 0-DA-RT . . . . . . . . . . . . . . . . . . . . . . . .  463
LS61 0-DA-IBS/F1 . . . . . . . . . . . . . . . . . . . . .  464
LS61 0-DA-IBS/F1/146  . . . . . . . . . . . . . . . . .  464
LS61 0-DA-IBS/F1/35  . . . . . . . . . . . . . . . . . .  464
LS61 0-DA-IBS/F2 . . . . . . . . . . . . . . . . . . . . .  464
LS61 0-DA-IBS/F2/146  . . . . . . . . . . . . . . . . .  464
LS61 0-DA-IBS/F2/35  . . . . . . . . . . . . . . . . . .  464
LS61 0-DA-P/F1  . . . . . . . . . . . . . . . . . . . . . .  465
LS61 0-DA-P/F1/146 . . . . . . . . . . . . . . . . . . .  465
LS61 0-DA-P/F1/35 . . . . . . . . . . . . . . . . . . . .  465
LS61 0-DA-P/F2  . . . . . . . . . . . . . . . . . . . . . .  465
LS61 0-DA-P/F2/146 . . . . . . . . . . . . . . . . . . .  465
LS61 0-DA-P/F2/35 . . . . . . . . . . . . . . . . . . . .  465
LS61 1-DA-P  . . . . . . . . . . . . . . . . . . . . . . . . .  466
LS61 1-DA-P/35 . . . . . . . . . . . . . . . . . . . . . . .  466
LUC4T-G5P-IU-V15  . . . . . . . . . . . . . . . . . . .  518
LUC4T-G5S-IU-V15  . . . . . . . . . . . . . . . . . . .  518
LUC4T-N5P-IU -V15  . . . . . . . . . . . . . . . . . . .  518
LUC4T-N5S-IU -V15  . . . . . . . . . . . . . . . . . . .  518
LUC4-Z30 -G2V . . . . . . . . . . . . . . . . . . . . . . .  704
LUC4-Z30 -N2 V . . . . . . . . . . . . . . . . . . . . . . .  704

M 10 5 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .701
M11/ MV11-Ex/4 0b/112  . . . . .  . . . . . .  . . . . . . 420
M12/ MV12-F1/4 7/76b/9 2 . . . .  . . . . . .  . . . . . . 324
M12/ MV12-F1/7 6b/82b /115/12 8  . . . .  . . . . . . 324
M12/ MV12-F1/7 6b/82b /124/12 8  . . . .  . . . . . . 324
M12/ MV12-F1/7 6b/82b /95/128  . . . . .  . . . . . . 324
M12/ MV12-F1-IR/7 6b/82b /124/12 8 . .  . . . . . . 324
M4.1 /MV4.1/4 0b/95/1 10  . . . .  . . . . . .  . . . . . . 318
M40/ MV40-1365/4 7/115  . . . .  . . . . . .  . . . . . . 325
M40/ MV40-1365/4 7/92  . . . . .  . . . . . .  . . . . . . 325
M40/ MV40-1365/4 8/115  . . . .  . . . . . .  . . . . . . 325
M40/ MV40-1365/4 8/92  . . . . .  . . . . . .  . . . . . . 325
M40/ MV40-1365/4 9/115  . . . .  . . . . . .  . . . . . . 325
M5/M V5/30/11 5 . . . . .  . . . . . .  . . . . . .  . . . . . . 319
M5/M V5/32/11 5 . . . . .  . . . . . .  . . . . . .  . . . . . . 319
M7/M V7/59/76 a/102/1 15 . . . .  . . . . . .  . . . . . . 320
M7/M V7/59/76 a/102/1 15/126 b  . . . . .  . . . . . . 320
M7/M V7/59/76 a/102/1 15b/12 6b  . . . .  . . . . . . 320
M7/M V7/59/76 a/102/1 26b/14 3  . . . . .  . . . . . . 320
M7/M V7/59/76 a/102/1 43 . . . .  . . . . . .  . . . . . . 320
M7/M V7/59/76 a/103/1 15 . . . .  . . . . . .  . . . . . . 320
M7/M V7/59/76 a/103/1 43 . . . .  . . . . . .  . . . . . . 320
M7/M V7/59/76 a/82b/1 03/115  . . . . . .  . . . . . . 320
M7/M V7/59/76 a/82b/1 03/115 b  . . . . .  . . . . . . 320
M7/M V7/59/76 a/82b/1 03/143  . . . . . .  . . . . . . 320
M71/ MV71/59 /76a/10 2/115 . .  . . . . . .  . . . . . . 321
M71/ MV71/59 /76a/10 2/115/1 26b  . . .  . . . . . . 321
M71/ MV71/59 /76a/10 2/115b/ 126b  . .  . . . . . . 321
M71/ MV71/59 /76a/10 2/126b/ 143  . . .  . . . . . . 321
M71/ MV71/59 /76a/10 2/143 . .  . . . . . .  . . . . . . 321
M71/ MV71/59 /76a/10 3/115 . .  . . . . . .  . . . . . . 321
M71/ MV71/59 /76a/10 3/143 . .  . . . . . .  . . . . . . 321
M71/ MV71/59 /76a/82 b/103/1 15  . . . .  . . . . . . 321
M71/ MV71/59 /76a/82 b/103/1 15b  . . .  . . . . . . 321
M71/ MV71/59 /76a/82 b/103/1 43  . . . .  . . . . . . 321
M8/M V8/76a/1 02/143  . . . . . .  . . . . . .  . . . . . . 322
MagCalc. . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 681
MB60-12GM5 0-E2 . . .  . . . . . .  . . . . . .  . . . . . . 293
MB60-12GM5 0-E2-V1 . . . . . .  . . . . . .  . . . . . . 293
MB60-8GM50 -E2 . . . .  . . . . . .  . . . . . .  . . . . . . 293
MB60-8GM50 -E2-V3 .  . . . . . .  . . . . . .  . . . . . .293
MB-F32 -A2  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 294
MB-F32 -A2-V1 . . . . . .  . . . . . .  . . . . . .  . . . . . . 294
MC60-1 2GM50-1N  . .  . . . . . .  . . . . . .  . . . . . . 295
MC60-1 2GM50-1N-V1 . . . . . .  . . . . . .  . . . . . . 295
MH 02-L . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MH 03-U1/L . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MH 04-2 057 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MH 04-2 681 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MH 04-3 742 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MH 05-SACB-4  . . . . .  . . . . . .  . . . . . .  . . . . . . 673
MH 05-SACB-8  . . . . .  . . . . . .  . . . . . .  . . . . . . 673
MH... F2 5 moun tin g plates. . .  . . . . . .  . . . . . . 678
MH01-M 18 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 655
MH20-F25-Y43090  . .  . . . . . .  . . . . . .  . . . . . . 678
MH5-F25-Y43089  . . .  . . . . . .  . . . . . .  . . . . . . 678
MH-BT65B . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 677
MH-BT65-Tyco  . . . . .  . . . . . .  . . . . . .  . . . . . . 677
MH-F110  . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 712
MH-F90  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 711
MH-UDB01  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 701
MHW 01 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 657
MHZ 03 -U1 /L .  . . . . . .  . . . . . .  . . . . . .  . . . . . .657
MJ35-F12 -1N .  . . . . . .  . . . . . .  . . . . . .  . . . . . .295
ML17 -54/ 115/120 . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -54/ 115/127 . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -54/ 115b/12 0. . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -54/ 115b/12 7. . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -54/ 120/143 . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -54/ 127/143 . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -6/1 15/120 . . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -6/1 15/127 . . . . .  . . . . . .  . . . . . .  . . . . . . 350
ML17 -8-450/1 15/120 .  . . . . . .  . . . . . .  . . . . . .377
ML17 -8-450/1 15/127 .  . . . . . .  . . . . . .  . . . . . .377
ML17 -8-450/1 15b/120 . . . . . .  . . . . . .  . . . . . . 377
ML17 -8-450/1 15b/127 . . . . . .  . . . . . .  . . . . . . 377
ML17 -8-450/1 20/143 .  . . . . . .  . . . . . .  . . . . . .377
ML17 -8-450/1 27/143 .  . . . . . .  . . . . . .  . . . . . .377
ML17 -LL-K/115 /136 . .  . . . . . .  . . . . . .  . . . . . . 412
ML17 -LL-K/115 a/136 .  . . . . . .  . . . . . .  . . . . . .412
ML17 -LL-K/115 b/136 .  . . . . . .  . . . . . .  . . . . . .412
ML17 -LL-K/136 /143 . .  . . . . . .  . . . . . .  . . . . . . 412
ML17 -LL-K/73/1 36 . . .  . . . . . .  . . . . . .  . . . . . . 412
ML29 A-P/25 /102/11 5 .  . . . . . .  . . . . . .  . . . . . .323
ML29 A-P/25 /103/11 5 .  . . . . . .  . . . . . .  . . . . . .323
ML29 -P/25 /102/11 5 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/25 /102/14 3 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/25 /103/11 5 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/25 /103/14 3 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/59 /102/11 5 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/59 /102/14 3 . .  . . . . . .  . . . . . .  . . . . . . 323
ML29 -P/59 /103/11 5 . .  . . . . . .  . . . . . .  . . . . . . 323
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M L29-P/59/10 3/143  . . . . . . . . . . . . . . . . . . . 323
M L29T-P/32 /59/115  100mm . . . . . . . . . . . . . 323
M L4.1-54-F/40 b/95/11 0 . . . . . . . . . . . . . . . . 339
M L4.1-54-F/82 b/95/11 0 . . . . . . . . . . . . . . . . 339
M L4.1-8-4 00/40b/ 95/110  . . . . . . . . . . . . . . . 372
M L4.1-8-4 00-IR /40b/ 95/110 . . . . . . . . . . . . . 372
M L4.2-8-H -20 -IR /40b/11 0/115 . . . . . . . . . . . 390
M L4.2-8-H -20 -IR /40b/95 /110 . . . . . . . . . . . . 390
M L4.2-8-H -20 -RT/40 b/110/1 15. . . . . . . . . . . 390
M L4.2-8-H-20 -RT/40 b/95/11 0. . . . . . . . . . . . 390
M L4.2-8-H -40 -IR /40b/11 0/115 . . . . . . . . . . . 390
M L4.2-8-H -40 -IR /40b/95 /110 . . . . . . . . . . . . 390
M L4.2-8-H -40 -RT/40 b/110/1 15. . . . . . . . . . . 390
M L4.2-8-H-40 -RT/40 b/95/10 2. . . . . . . . . . . . 390
M L4.2-8-H-40 -RT/40 b/95/11 0. . . . . . . . . . . . 390
M L4.2-8-H -60 -IR /40b/11 0/115 . . . . . . . . . . . 390
M L4.2-8-H -60 -IR /40b/95 /110 . . . . . . . . . . . . 390
M L4.2-8-H -60 -RT/40 b/110/1 15. . . . . . . . . . . 390
M L4.2-8-H-60 -RT/40 b/95/11 0. . . . . . . . . . . . 390
M L4.2-8-H -80 -IR /40b/11 0/115 . . . . . . . . . . . 390
M L4.2-8-H -80 -IR /40b/95 /110 . . . . . . . . . . . . 390
M L4.2-8-H -80 -RT/40 b/110/1 15. . . . . . . . . . . 390
M L4.2-8-H-80 -RT/40 b/95/11 0. . . . . . . . . . . . 390
M L5-54/30/1 15 . . . . . . . . . . . . . . . . . . . . . . . 340
M L5-54/32/1 15 . . . . . . . . . . . . . . . . . . . . . . . 340
M L5-6/30/11 5 . . . . . . . . . . . . . . . . . . . . . . . . 340
M L5-6/32/11 5 . . . . . . . . . . . . . . . . . . . . . . . . 340
M L5-8-40 0/30/115  . . . . . . . . . . . . . . . . . . . . 373
M L5-8-40 0/32/115  . . . . . . . . . . . . . . . . . . . . 373
M L6-8-H-120 -RT/59/ 65a/115 /136. . . . . . . . . 391
M L6-8-H-120 -RT/59/ 65a/95/ 136. . . . . . . . . . 391
M L6-8-H-150 -RT/59/ 65a/115 b/136. . . . . . . . 391
M L6-8-H-20-RT/59/1 15/136 . . . . . . . . . . . . . 391
M L6-8-H-20-RT/59/9 5/136 . . . . . . . . . . . . . . 391
M L6-8-H-40-RT/59/1 15/136 . . . . . . . . . . . . . 391
M L6-8-H-40-RT/59/9 5/136 . . . . . . . . . . . . . . 391
M L6-8-H-60-RT/59/1 15/136 . . . . . . . . . . . . . 391
M L6-8-H-60-RT/59/9 5/136 . . . . . . . . . . . . . . 391
M L6-8-H-80-RT/59/1 15/136 . . . . . . . . . . . . . 391
M L6-8-H-80-RT/59/9 5/136 . . . . . . . . . . . . . . 391
M L71-55/59/ 102/115  . . . . . . . . . . . . . . . . . . 344
M L71-55/59/ 102/115 /126b . . . . . . . . . . . . . . 344
M L71-55/59/ 102/115 b/126b . . . . . . . . . . . . . 344
M L71-55/59/ 102/126 b/143 . . . . . . . . . . . . . . 344
M L71-55/59/ 102/143  . . . . . . . . . . . . . . . . . . 344
M L71-55/59/ 103/115  . . . . . . . . . . . . . . . . . . 344
M L71-55/59/ 103/143  . . . . . . . . . . . . . . . . . . 344
M L71-55/59/ 82b/103 /115 . . . . . . . . . . . . . . . 344
M L71-55/59/ 82b/103 /115b . . . . . . . . . . . . . . 344
M L71-55/59/ 82b/103 /143 . . . . . . . . . . . . . . . 344
M L71-6/59/1 02/115  . . . . . . . . . . . . . . . . . . . 345
M L71-6/59/1 02/115/1 26b . . . . . . . . . . . . . . . 345
M L71-6/59/1 02/115b /126b . . . . . . . . . . . . . . 345
M L71-6/59/1 02/126b /143 . . . . . . . . . . . . . . . 345
M L71-6/59/1 02/143  . . . . . . . . . . . . . . . . . . . 345
M L71-6/59/1 03/115  . . . . . . . . . . . . . . . . . . . 345
M L71-6/59/1 03/143  . . . . . . . . . . . . . . . . . . . 345
M L71-6/59/8 2b/103/1 15 . . . . . . . . . . . . . . . . 345
M L71-6/59/8 2b/103/1 15b . . . . . . . . . . . . . . . 345
M L71-6/59/8 2b/103/1 43 . . . . . . . . . . . . . . . . 345
M L71-8-2 00/25/10 2/115 . . . . . . . . . . . . . . . . 375
M L71-8-2 00/25/10 2/115b . . . . . . . . . . . . . . . 375
M L71-8-2 00/25/10 2/143 . . . . . . . . . . . . . . . . 375
M L71-8-2 00/25/10 3/115 . . . . . . . . . . . . . . . . 375
M L71-8-2 00/25/10 3/115b . . . . . . . . . . . . . . . 375
M L71-8-2 00/25/10 3/143 . . . . . . . . . . . . . . . . 375
M L71-8-2 00/59/10 2/115 . . . . . . . . . . . . . . . . 375
M L7-54-G/10 2/115/1 26b  . . . . . . . . . . . . . . . 343
M L7-54-G/10 2/115b/ 126b  . . . . . . . . . . . . . . 343
M L7-54-G/10 2/126b/ 143  . . . . . . . . . . . . . . . 343
M L7-54-G/25 /110/12 3/143 . . . . . . . . . . . . . . 343
M L7-54-G/25 /136/11 5  . . . . . . . . . . . . . . . . . 343
M L7-54-G/25 /136/11 5b  . . . . . . . . . . . . . . . . 343
M L7-54-G/25 /136/14 3  . . . . . . . . . . . . . . . . . 343
M L7-54-G/82 b/103/1 15  . . . . . . . . . . . . . . . . 343
M L7-54-G/82 b/103/1 15b  . . . . . . . . . . . . . . . 343
M L7-54-G/82 b/103/1 43  . . . . . . . . . . . . . . . . 343
M L7-55/25/1 02/115  . . . . . . . . . . . . . . . . . . . 341
M L7-55/25/1 03/115b  . . . . . . . . . . . . . . . . . . 341
M L7-55/25/8 2b/103/1 15b . . . . . . . . . . . . . . . 341
M L7-55/33/5 9/82b/10 3/115b  . . . . . . . . . . . . 341
M L7-55/59/1 02/115  . . . . . . . . . . . . . . . . . . . 341
M L7-55/59/1 02/115/1 26b . . . . . . . . . . . . . . . 341
M L7-55/59/1 02/115b /126b . . . . . . . . . . . . . . 341
M L7-55/59/1 02/126b /143 . . . . . . . . . . . . . . . 341
M L7-55/59/1 02/143  . . . . . . . . . . . . . . . . . . . 341
M L7-55/59/1 03/115  . . . . . . . . . . . . . . . . . . . 341
M L7-55/59/1 03/143  . . . . . . . . . . . . . . . . . . . 341
M L7-55/59/8 2b/103/1 15 . . . . . . . . . . . . . . . . 341
M L7-55/59/8 2b/103/1 15b . . . . . . . . . . . . . . . 341
M L7-55/59/8 2b/103/1 43 . . . . . . . . . . . . . . . . 341
M L7-6/25/10 2/115  . . . . . . . . . . . . . . . . . . . . 342

M L7-6 /59/102 /115 . . . . . . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/102 /115/12 6b  . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/102 /115b/1 26b  . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/102 /126b/1 43  . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/102 /143 . . . . . . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/103 /115 . . . . . . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/103 /143 . . . . . . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/82b /103/11 5  . . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/82b /103/11 5b  . . . . . . . . . .  . . . . . . 3 42
M L7-6 /59/82b /103/14 3  . . . . . . . . . . .  . . . . . . 3 42
M L7-8 -200 /25/102 /115  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /25/102 /115b  . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /25/102 /143  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /25/103 /115  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /25/103 /115b  . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /25/103 /143  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /59/102 /115  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -200 /59/103 /115  . . . . . . . . . . .  . . . . . . 3 74
M L7-8 -H-140-IR/ 59/65a/ 115/136 . . . .  . . . . . . 3 92
M L7-8 -H-140-IR/ 59/65a/ 115b/13 6. . .  . . . . . . 3 92
M L7-8 -H-140-IR/ 59/65a/ 136/143 . . . .  . . . . . . 3 92
M L7-8 -H-140-IR/ 65a/115 /120  . . . . . .  . . . . . . 3 92
M L7-8 -H-140-IR/ 65a/115 b/120  . . . . .  . . . . . . 3 92
M L7-8 -H-140-IR/ 65a/120 /143  . . . . . .  . . . . . . 3 92
M L7-8 -H-140-RT/25/6 5a/115 /127 . . .  . . . . . . 3 92
M L7-8 -H-140-RT/59/6 5a/115 /136 . . .  . . . . . . 3 92
M L7-8 -H-140-RT/59/6 5a/115 a/136 . .  . . . . . . 3 92
M L7-8 -H-140-RT/59/6 5a/115 b/136 . .  . . . . . . 3 92
M L7-8 -H-140-RT/59/6 5a/136 /143 . . .  . . . . . . 3 92
M L7-8 -H-140-RT/65a /115/12 0  . . . . .  . . . . . . 3 92
M L7-8 -H-140-RT/65a /115b/1 20  . . . .  . . . . . . 3 92
M L7-8 -H-140-RT/65a /120/14 3  . . . . .  . . . . . . 3 92
M L7-8 -H-350-IR/ 59/65a/ 115a/13 6. . .  . . . . . . 3 92
M L7-8 -H-350-IR/ 59/65a/ 136/143 . . . .  . . . . . . 3 92
M L7-8 -H-350-IR/ 65a/115 b/120  . . . . .  . . . . . . 3 92
M L8-5 5/102/1 15  . . . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/102/1 38/143 . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/102/1 43  . . . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/103/1 15b  . . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/103/1 38/143 . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/103/1 43  . . . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/25/10 2/143 . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/25/10 3/115b . . . . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/25/10 3/115b/ 138  . . . . . . . . .  . . . . . . 3 46
M L8-5 5/25/10 3/138/1 43  . . . . . . . . . .  . . . . . . 3 46
M L8-5 5/25/10 3/143 . . . . . . . . . . . . . .  . . . . . . 3 46
M L8-6 /102/11 5  . . . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-6 /102/14 3  . . . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-6 /103/14 3  . . . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-6 /103/15 6  . . . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-6 /25/102 /143 . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-6 /25/103 /143 . . . . . . . . . . . . . . .  . . . . . . 3 47
M L8-8 -200 -RT/102 /115 . . . . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/102 /138/14 3  . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/102 /143 . . . . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/103 /115b . . . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/103 /138/14 3  . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/103 /143 . . . . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/103 /156 . . . . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/59/ 102/143  . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/59/ 103/115 b  . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/59/ 103/143  . . . . . . . .  . . . . . . 3 76
M L8-8 -200 -RT/59/ 103/156  . . . . . . . .  . . . . . . 3 76
M L8-8 -H-140-RT/25/6 5a/103 /115b . .  . . . . . . 3 93
M L8-8 -H-140-RT/59/6 5a/103 /115b . .  . . . . . . 3 93
M L8-8 -H-350-IR/ 25/65a/ 103/115 b. . .  . . . . . . 3 93
M L8-8 -H-350-IR/ 59/65a/ 103/115 b. . .  . . . . . . 3 93
M L9-5 4/59/10 3/115/1 23  . . . . . . . . . .  . . . . . . 3 48
M L9-5 4/59/10 3/115a/ 123  . . . . . . . . .  . . . . . . 3 48
M L9-5 4/59/10 3/123/1 43  . . . . . . . . . .  . . . . . . 3 48
M L9-5 4/59/82 b/103/1 15  . . . . . . . . . .  . . . . . . 3 48
M L9-5 4/59/82 b/103/1 15a  . . . . . . . . .  . . . . . . 3 48
M L9-5 4/59/82 b/103/1 43  . . . . . . . . . .  . . . . . . 3 48
M L9-5 4-G/102 /115/12 6b . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/102 /115a/1 26b . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/102 /126b/1 43 . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/25/ 110/123 /143  . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/25/ 136/115 . . . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/25/ 136/115 a . . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/25/ 136/143 . . . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/82b /103/11 5 . . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/82b /103/11 5a . . . . . . . . . .  . . . . . . 3 49
M L9-5 4-G/82b /103/14 3 . . . . . . . . . . .  . . . . . . 3 49
M L9-8 -H-50/2 5/65b/1 03/115/ 123  . . .  . . . . . . 3 94
M L9-8 -H-50/2 5/65b/1 03/115a /123  . .  . . . . . . 3 94
M L9-8 -H-50/2 5/65b/1 03/123/ 143  . . .  . . . . . . 3 94
M LV11-54-Ex/40 b/112 . . . . . . . . . . . .  . . . . . . 4 22
M LV11-8-50 0-Ex/40b /112 . . . . . . . . .  . . . . . . 4 26
M LV12-54/32/8 2b/124 . . . . . . . . . . . .  . . . . . . 3 51
M LV12-54/49/1 24  . . . . . . . . . . . . . . .  . . . . . . 3 51
M LV12-54/76b/ 115/128 . . . . . . . . . . .  . . . . . . 3 51
M LV12-54/76b/ 124/128 . . . . . . . . . . .  . . . . . . 3 51

M LV12-5 4/76b/9 5/128  . . . . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-G/30 /124/12 6g  . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-G/32 /82g/12 4  . . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-G/76 b/115/1 28  . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-G/76 b/124/1 28  . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-G/76 b/95/12 8  . . . .  . . . . . .  . . . . . 3 51
M LV12-5 4-LAS/ 76b/110 /115  .  . . . . . .  . . . . . 3 52
M LV12-5 4-LAS/ 76b/110 /124  .  . . . . . .  . . . . . 3 52
M LV12-5 4-LAS/ 76b/95/ 110  . .  . . . . . .  . . . . . 3 52
M LV12-5 4-LAS/ 92/120 . . . . . .  . . . . . .  . . . . . 3 52
M LV12-5 4-LAS-300/ 76b/110 /124 . . . .  . . . . . 3 52
M LV12-5 4-LAS-300/ 76b/95/ 110 . . . . .  . . . . . 3 52
M LV12-8 -H-100 -RT/65b /124/12 8 . . . .  . . . . . 3 95
M LV12-8 -H-250 -IR /47/65b /92  . . . . . .  . . . . . 3 95
M LV12-8 -H-250 -IR /65b/12 4/128  . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/47/ 65b/124 . . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/47/ 65b/92 . . . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/47/ 65b/95 . . . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/65b /115/12 8 . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/65b /124/12 8 . . . .  . . . . . 3 95
M LV12-8 -H-250 -RT/65b /95/128 . . . . .  . . . . . 3 95
M LV12-8 -HW-RT/47 /65b/12 4 .  . . . . . .  . . . . . 3 96
M LV12-8 -HW-RT/65 b/124/1 28 . . . . . .  . . . . . 3 96
M LV12-8 -HW-RT/65 b/95/12 8 .  . . . . . .  . . . . . 3 96
M LV40-5 4/40b/4 9/115  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-5 4/47/11 5 . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-5 4/47/92 . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-5 4/48/11 5 . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-5 4/48/92 . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-5 4/49/92 . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-6 /40b/49 /115  .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-6 /47/115 . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-6 /47/92 . . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-6 /48/115 . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-6 /48/92 . . . . . .  . . . . . .  . . . . . .  . . . . . 3 53
M LV40-L L-IR /47/11 5  .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-IR /47/92  . .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-IR /48/11 5  .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-IR /49/11 5  .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-IR /49/92  . .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-RT/4 8/115 .  . . . . . .  . . . . . .  . . . . . 4 13
M LV40-L L-RT/4 9/115 .  . . . . . .  . . . . . .  . . . . . 4 13
M LV41-5 4-G/10 2/123/1 24/126g . . . . .  . . . . . 3 54
M LV41-5 4-G/25 /115/12 3/136 .  . . . . . .  . . . . . 3 54
M LV41-5 4-G/25 /123/12 4/136 .  . . . . . .  . . . . . 3 54
M LV41-5 4-G/25 /76a/12 4/136 .  . . . . . .  . . . . . 3 54
M LV41-5 4-G/25 /95/136  . . . . .  . . . . . .  . . . . . 3 54
M LV41-5 4-G/82 b/103/1 23/124 . . . . . .  . . . . . 3 54
M LV41-8 -H-350 -IR /59/115 /136  . . . . .  . . . . . 3 97
M LV41-8 -H-350 -IR /59/115 b/136  . . . .  . . . . . 3 97
M LV41-8 -H-350 -IR /59/92/1 36  . . . . . .  . . . . . 3 97
M LV41-8 -H-350 -IR /59/95/1 36  . . . . . .  . . . . . 3 97
M LV41-8 -H-350 -RT/40a /98/110 . . . . .  . . . . . 3 97
M LV41-8 -H-350 -RT/59/ 115/136 . . . . .  . . . . . 3 97
M LV41-8 -H-350 -RT/59/ 115b/13 6 . . . .  . . . . . 3 97
M LV41-8 -H-350 -RT/59/ 92/136 . . . . . .  . . . . . 3 97
M LV41-8 -H-350 -RT/59/ 95/136 . . . . . .  . . . . . 3 97
M odel
nu mber . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 55
NBB0,8-4M25-E0 . . . .  . . . . . .  . . . . . .  . . . . . .  44
NBB0,8-4M25-E1 . . . .  . . . . . .  . . . . . .  . . . . . .  44
NBB0,8-4M25-E2 . . . .  . . . . . .  . . . . . .  . . . . . .  44
NBB0,8-4M25-E2-3 G-3D . . . .  . . . . . .  . . . . . 1 72
NBB0,8-4M25-E3 . . . .  . . . . . .  . . . . . .  . . . . . .  44
NBB0,8-5GM25-E0. . .  . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E0-V3 . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E1. . .  . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E1-V3 . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E2. . .  . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E2-3G-3D. . .  . . . . . .  . . . . . 1 72
NBB0,8-5GM25-E2-V3 . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E3. . .  . . . . . .  . . . . . .  . . . . . .  45
NBB0,8-5GM25-E3-3D . . . . . .  . . . . . .  . . . . . 1 72
NBB1,5-5GM25-E2-V3 . . . . . .  . . . . . .  . . . . . .  45
NBB1,5-5GM25-E3-V3 . . . . . .  . . . . . .  . . . . . .  45
NBB1,5-8GM20-E2-V3 . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM25-E0. . .  . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM30-E2-C-V1 . . . .  . . . . . .  . . . . . 1 30
NBB1,5-8GM40-E0-V1 . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM40-E0-V3 . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM40-E2-C-V3 . . . .  . . . . . .  . . . . . 1 30
NBB1,5-8GM40-E2-V1 . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM40-E2-V3 . . . . . .  . . . . . .  . . . . . .  48
NBB1,5-8GM40-Z0 . . .  . . . . . .  . . . . . .  . . . . . .  51
NBB1,5-8GM40-Z1 . . .  . . . . . .  . . . . . .  . . . . . .  51
NBB1,5-8GM50-A0-V1 . . . . . .  . . . . . .  . . . . . .  49
NBB1,5-8GM50-A2-V1 . . . . . .  . . . . . .  . . . . . .  49
NBB1,5-8GM50-E0. . .  . . . . . .  . . . . . .  . . . . . .  49
NBB1,5-8GM50-E2. . .  . . . . . .  . . . . . .  . . . . . .  49
NBB1,5-8GM50-Z1-V3 . . . . . .  . . . . . .  . . . . . .  51
NBB1,5-8GM50-Z3-V3 . . . . . .  . . . . . .  . . . . . .  51
NBB1,5-8GM60-A0. . .  . . . . . .  . . . . . .  . . . . . .  49
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NBB1 ,5-8 GM 60-A2  . . . . . . . . . . . . . . . . . . . . .4 9
NBB1 ,5-8 GM 60-A2 -3G-3D  . . . . . . . . . . . . . .17 3
NBB1 ,5-F41A-E2 . . . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41A-E2-V3  . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41A-E3 . . . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41A-E3-V3  . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41-E2 . . . . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41-E2-V3  . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41-E3 . . . . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F41-E3-V3  . . . . . . . . . . . . . . . . . . . . .9 9
NBB1 ,5-F79-E0 . . . . . . . . . . . . . . . . . . . . . . . .9 5
NBB1 ,5-F79-E1 . . . . . . . . . . . . . . . . . . . . . . . .9 5
NBB1 ,5-F79-E2 . . . . . . . . . . . . . . . . . . . . . . . .9 5
NBB1 ,5-F79-E3 . . . . . . . . . . . . . . . . . . . . . . . .9 5
NBB1 0-30 GK5 0-E0  . . . . . . . . . . . . . . . . . . . . .8 4
NBB1 0-30 GK5 0-E2  . . . . . . . . . . . . . . . . . . . . .8 4
NBB1 0-30 GKK-WO . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 0-30 GKK-WS  . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 0-30 GM 40-Z0 . . . . . . . . . . . . . . . . . . . . .8 7
NBB1 0-30 GM 40-Z0-3G-3D . . . . . . . . . . . . . .17 9
NBB1 0-30 GM 40-Z0-V1 . . . . . . . . . . . . . . . . . .8 7
NBB1 0-30 GM 40-Z3-V1 . . . . . . . . . . . . . . . . . .8 7
NBB1 0-30 GM 50-E0 . . . . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 50-E0-V1 . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 50-E2 . . . . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 50-E2-C-V1 . . . . . . . . . . . . . . .13 1
NBB1 0-30 GM 50-E2-V1 . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 50-WO . . . . . . . . . . . . . . . . . . . .8 8
NBB1 0-30 GM 50-WS . . . . . . . . . . . . . . . . . . . .8 8
NBB1 0-30 GM 60-A0 . . . . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 60-A0-V1 . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 60-A2 . . . . . . . . . . . . . . . . . . . . .8 5
NBB1 0-30 GM 60-A2-V1 . . . . . . . . . . . . . . . . . .8 5
NBB1 -4GM2 2-E2 . . . . . . . . . . . . . . . . . . . . . . .4 4
NBB1 5-30 GKK-WO . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GKK-WS  . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GK-WO . . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GK-WS  . . . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GM 30-E2 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 30-E2-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 30-E3 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 30-E3-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 50-E0 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 50-E0-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 50-E2 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 50-E2-3G-3D . . . . . . . . . . . . . .17 8
NBB1 5-30 GM 50-E2-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 50-E2-V1-3G-3 D . . . . . . . . . . .17 8
NBB1 5-30 GM 50-WO . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GM 50-WS . . . . . . . . . . . . . . . . . . . .8 8
NBB1 5-30 GM 60-A0 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 60-A0-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 60-A2 . . . . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 60-A2-V1 . . . . . . . . . . . . . . . . . .8 6
NBB1 5-30 GM 60-B3B-V1 . . . . . . . . . . . . . . . .21 4
NBB2 0+U1+B3B  . . . . . . . . . . . . . . . . . . . . . .21 7
NBB2 0-L2 -A0-V1 . . . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 -A2-C-V1 . . . . . . . . . . . . . . . . . . . .13 3
NBB2 0-L2 -A2-V1 . . . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 -A2-V1-3 G-3D . . . . . . . . . . . . . . . .18 1
NBB2 0-L2 -B3B-V1 . . . . . . . . . . . . . . . . . . . . .21 6
NBB2 0-L2 -E0-V1 . . . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 -E2-C-V1 . . . . . . . . . . . . . . . . . . . .13 3
NBB2 0-L2 -E2-V1 . . . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 M-A0 -V1  . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 M-A2 -V1  . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 M-E0 -V1  . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 M-E2 -V1  . . . . . . . . . . . . . . . . . . . .11 1
NBB2 0-L2 -Z0-V1 . . . . . . . . . . . . . . . . . . . . . .11 3
NBB2 0-L2 -Z4-C-V1  . . . . . . . . . . . . . . . . . . . .13 4
NBB2 0-L2 -Z4-V1 . . . . . . . . . . . . . . . . . . . . . .11 3
NBB2 0-L2 -Z5-C-V1  . . . . . . . . . . . . . . . . . . . .13 4
NBB2 0-L2 -Z5-V1 . . . . . . . . . . . . . . . . . . . . . .11 3
NBB2 -12GK50 -E0 . . . . . . . . . . . . . . . . . . . . . .5 7
NBB2 -12GK50 -E2 . . . . . . . . . . . . . . . . . . . . . .5 7
NBB2 -12GM 40-E0 . . . . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-E0 -V1 . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-E1 . . . . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-E2 . . . . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-E2 -V1 . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-E3 . . . . . . . . . . . . . . . . . . . . . .5 8
NBB2 -12GM 40-Z0 . . . . . . . . . . . . . . . . . . . . . .6 4
NBB2 -12GM 40-Z0-3D . . . . . . . . . . . . . . . . . .17 5
NBB2 -12GM 40-Z0-V1 . . . . . . . . . . . . . . . . . . .6 4
NBB2 -12GM 40-Z3-V1 . . . . . . . . . . . . . . . . . . .6 4
NBB2 -12GM 50-E0 . . . . . . . . . . . . . . . . . . . . . .5 9
NBB2 -12GM 50-E0 -C-V1 . . . . . . . . . . . . . . . .13 0
NBB2 -12GM 50-E0 -V1 . . . . . . . . . . . . . . . . . . .5 9
NBB2 -12GM 50-E2 . . . . . . . . . . . . . . . . . . . . . .5 9
NBB2 -12GM 50-E2 -C-V1 . . . . . . . . . . . . . . . .13 0
NBB2 -12GM 50-E2 -V1 . . . . . . . . . . . . . . . . . . .5 9
NBB2 -12GM 60-A0 . . . . . . . . . . . . . . . . . . . . . .5 9

NBB2 -12GM6 0-A0-V1  . . . . . . . . . . . . . . . . .  . 59
NBB2 -12GM6 0-A2  . . . . . . . . . . . . . . . . . . . .  . 59
NBB2 -12GM6 0-A2-3G-3 D . . . . . . . . . . . . . .  174
NBB2 -12GM6 0-A2-V1  . . . . . . . . . . . . . . . . .  . 59
NBB2 -6,5M 25-E0-V3  . . . . . . . . . . . . . . . . . .  . 46
NBB2 -6,5M 25-E1-V3  . . . . . . . . . . . . . . . . . .  . 46
NBB2 -6,5M 25-E2-V3  . . . . . . . . . . . . . . . . . .  . 46
NBB2 -6,5M 25-E3-V3  . . . . . . . . . . . . . . . . . .  . 46
NBB2 -6,5M 30-E0 . . . . . . . . . . . . . . . . . . . . .  . 46
NBB2 -6,5M 30-E2 . . . . . . . . . . . . . . . . . . . . .  . 46
NBB2 -8GM25 -E0-V3  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM25 -E1-V3  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM25 -E2-V3  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM25 -E3-V3  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -A0-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -A2-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -E0  . . . . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -E0-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -E2  . . . . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM30 -E2-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM40 -E0-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM40 -E2-V1  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM40 -E2-V1-3 G-3D  . . . . . . . . . . . .  173
NBB2 -8GM40 -E2-V3  . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM50 -E0  . . . . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM50 -E2  . . . . . . . . . . . . . . . . . . . . .  . 50
NBB2 -8GM50 -E2-3G-3D  . . . . . . . . . . . . . . .  173
NBB2 -F1-US . . . . . . . . . . . . . . . . . . . . . . . . .  104
NBB2 -F29-A0 . . . . . . . . . . . . . . . . . . . . . . . .  . 96
NBB2 -F29-A2 . . . . . . . . . . . . . . . . . . . . . . . .  . 96
NBB2 -F41-E2 -V3  . . . . . . . . . . . . . . . . . . . . .  . 99
NBB2 -V3-E0 . . . . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E0-V5  . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E1-V5  . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E2 . . . . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E2-3 G-3D . . . . . . . . . . . . . . . . . . .  180
NBB2 -V3-E2-V3  . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E2-V5  . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E3 . . . . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB2 -V3-E3-3 G-3D . . . . . . . . . . . . . . . . . . .  180
NBB2 -V3-E3-V5  . . . . . . . . . . . . . . . . . . . . . .  . 97
NBB3 -V3-Z4 . . . . . . . . . . . . . . . . . . . . . . . . .  . 98
NBB3 -V3-Z4-3D  . . . . . . . . . . . . . . . . . . . . . .  180
NBB3 -V3-Z4-V5  . . . . . . . . . . . . . . . . . . . . . .  . 98
NBB3 -V3-Z5 . . . . . . . . . . . . . . . . . . . . . . . . .  . 98
NBB3 -V3-Z5-V5  . . . . . . . . . . . . . . . . . . . . . .  . 98
NBB4 0-FP-B3B-P1-V1 . . . . . . . . . . . . . . . . .  218
NBB4 -12GM3 0-E2  . . . . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM3 0-E2-V1  . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM3 0-E2-V3  . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM3 0-E3  . . . . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM3 0-E3-V1  . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM3 0-E3-V3  . . . . . . . . . . . . . . . . .  . 60
NBB4 -12GM5 0-A0  . . . . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-A0-V1  . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-A2  . . . . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-A2-V1  . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E0  . . . . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E0-V1  . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E2  . . . . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E2-3D  . . . . . . . . . . . . . . . . .  174
NBB4 -12GM5 0-E2-V1  . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E2-V1-3D  . . . . . . . . . . . . . .  174
NBB4 -12GM5 0-E3  . . . . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM5 0-E3-V1  . . . . . . . . . . . . . . . . .  . 61
NBB4 -12GM6 0-E0-M  . . . . . . . . . . . . . . . . . .  . 62
NBB4 -12GM6 0-E1-M  . . . . . . . . . . . . . . . . . .  . 62
NBB4 -12GM6 0-E2-M  . . . . . . . . . . . . . . . . . .  . 62
NBB4 -12GM6 0-E3-M  . . . . . . . . . . . . . . . . . .  . 62
NBB4 -F1-A0 . . . . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-A2 . . . . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E0 . . . . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E0-V3  . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E2 . . . . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E2-V3  . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E3 . . . . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-E3-V3  . . . . . . . . . . . . . . . . . . . . . .  102
NBB4 -F1-UO  . . . . . . . . . . . . . . . . . . . . . . . .  104
NBB4 -F1-US . . . . . . . . . . . . . . . . . . . . . . . . .  104
NBB5 0-FP-B3B-P1-V1 . . . . . . . . . . . . . . . . .  218
NBB5 -18GK50 -E0  . . . . . . . . . . . . . . . . . . . .  . 72
NBB5 -18GK50 -E2  . . . . . . . . . . . . . . . . . . . .  . 72
NBB5 -18GK-WO. . . . . . . . . . . . . . . . . . . . . .  . 78
NBB5 -18GK-WS . . . . . . . . . . . . . . . . . . . . . .  . 78
NBB5 -18GM2 0-E2  . . . . . . . . . . . . . . . . . . . .  . 74
NBB5 -18GM2 0-E2-V1  . . . . . . . . . . . . . . . . .  . 74
NBB5 -18GM4 0-E2  . . . . . . . . . . . . . . . . . . . .  . 74
NBB5 -18GM4 0-Z0  . . . . . . . . . . . . . . . . . . . .  . 77
NBB5 -18GM4 0-Z0-3G-3D  . . . . . . . . . . . . . .  177
NBB5 -18GM4 0-Z0-V1  . . . . . . . . . . . . . . . . .  . 77
NBB5 -18GM4 0-Z3-V1  . . . . . . . . . . . . . . . . .  . 77
NBB5 -18GM5 0-E0  . . . . . . . . . . . . . . . . . . . .  . 74

NBB5-18GM5 0-E0-V1 . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM5 0-E2 . . .  . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM5 0-E2-C-V1 . . . .  . . . . . .  . . . . . . 131
NBB5-18GM5 0-E2-V1 . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM6 0-A0 . . .  . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM6 0-A0-V1 . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM6 0-A2 . . .  . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM6 0-A2-V1 . . . . . .  . . . . . .  . . . . . .  .74
NBB5-18GM6 0-A2-V1-3D . . .  . . . . . .  . . . . . . 176
NBB5-18GM6 0-WO . .  . . . . . .  . . . . . .  . . . . . .  .78
NBB5-18GM6 0-WS . .  . . . . . .  . . . . . .  . . . . . .  .78
NBB5-F33-A0  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33-A2  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33-E0  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33-E2  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33M-A0 . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33M-A2 . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33M-E0 . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F33M-E2 . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB5-F9-E0  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .100
NBB5-F9-E0-V3 . . . . .  . . . . . .  . . . . . .  . . . . . . 100
NBB5-F9-E2  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .100
NBB5-F9-E2-V3 . . . . .  . . . . . .  . . . . . .  . . . . . . 100
NBB6-F-B3  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 215
NBB6-F-B3B  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .215
NBB8-18GM3 0-E2 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM3 0-E2-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM3 0-E3 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM3 0-E3-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM5 0-E0 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM5 0-E0-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM5 0-E2 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM5 0-E2-3G-3 D. . .  . . . . . .  . . . . . . 176
NBB8-18GM5 0-E2-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM5 0-E2-V1-3G-3D . . . . . .  . . . . . . 176
NBB8-18GM6 0-A0 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM6 0-A0-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM6 0-A2 . . .  . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM6 0-A2-V1 . . . . . .  . . . . . .  . . . . . .  .75
NBB8-18GM6 0-A2-V1-3D . . .  . . . . . .  . . . . . . 176
NBB8-18GM6 0-B3B-V1 . . . . .  . . . . . .  . . . . . . 214
NBB8-F33-E0  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB8-F33-E1  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB8-F33-E2  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBB8-F33-E3  . . . . . .  . . . . . .  . . . . . .  . . . . . . 107
NBN10-F10-E0  . . . . .  . . . . . .  . . . . . .  . . . . . . 101
NBN10-F10-E0-V1. . .  . . . . . .  . . . . . .  . . . . . . 101
NBN10-F10-E2  . . . . .  . . . . . .  . . . . . .  . . . . . . 101
NBN10-F10-E2-V1. . .  . . . . . .  . . . . . .  . . . . . . 101
NBN12-18GM35-E2. .  . . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM35-E2-V1 . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-A0. .  . . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-A0-V1 . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-A2. .  . . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-A2-V1 . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-E0. .  . . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-E0-V1 . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-E2. .  . . . . . .  . . . . . .  . . . . . .  .81
NBN12-18GM50-E2-V1 . . . . .  . . . . . .  . . . . . .  .81
NBN15-30GK50-E0 . .  . . . . . .  . . . . . .  . . . . . .  .89
NBN15-30GK50-E2 . .  . . . . . .  . . . . . .  . . . . . .  .89
NBN15-30GM40-Z0 . .  . . . . . .  . . . . . .  . . . . . .  .92
NBN15-30GM40-Z0 -V1 . . . . .  . . . . . .  . . . . . .  .92
NBN15-30GM40-Z3 -V1 . . . . .  . . . . . .  . . . . . .  .92
NBN15-30GM50-E0. .  . . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM50-E0-V1 . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM50-E2. .  . . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM50-E2-C-V1 . . .  . . . . . .  . . . . . . 131
NBN15-30GM60-A0. .  . . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM60-A0-V1 . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM60-A2. .  . . . . . .  . . . . . .  . . . . . .  .90
NBN15-30GM60-A2-V1 . . . . .  . . . . . .  . . . . . .  .90
NBN15-F11-E0  . . . . .  . . . . . .  . . . . . .  . . . . . . 108
NBN15-F11-E0-V1. . .  . . . . . .  . . . . . .  . . . . . . 108
NBN15-F11-E2  . . . . .  . . . . . .  . . . . . .  . . . . . . 108
NBN15-F11-E2-V1. . .  . . . . . .  . . . . . .  . . . . . . 108
NBN15-M1K-W O . . . .  . . . . . .  . . . . . .  . . . . . . 110
NBN15-M1K-W S . . . .  . . . . . .  . . . . . .  . . . . . . 110
NBN22-30GM35-E2. .  . . . . . .  . . . . . .  . . . . . .  .91
NBN22-30GM35-E2-V1 . . . . .  . . . . . .  . . . . . .  .91
NBN25-30GM50-E0. .  . . . . . .  . . . . . .  . . . . . .  .91
NBN25-30GM50-E0-V1 . . . . .  . . . . . .  . . . . . .  .91
NBN25-30GM50-E2. .  . . . . . .  . . . . . .  . . . . . .  .91
NBN25-30GM50-E2-V1 . . . . .  . . . . . .  . . . . . .  .91
NBN2-8 GM 40-E0 -V1 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 40-E0 -V3 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 40-E2 -V1 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 40-E2 -V3 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 40-Z1 . . . .  . . . . . .  . . . . . .  . . . . . .  .56
NBN2-8 GM 50-A0 -V1 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 50-A2 -V1 .  . . . . . .  . . . . . .  . . . . . .  .53
NBN2-8 GM 50-E0 . . . .  . . . . . .  . . . . . .  . . . . . .  .53
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NBN2-8GM50-E2 . . . . . . . . . . . . . . . . . . . . . . 53
NBN2-8GM50-Z1-V3  . . . . . . . . . . . . . . . . . . . 56
NBN2-8GM50-Z3-V3  . . . . . . . . . . . . . . . . . . . 56
NBN2-8GM60-A0 . . . . . . . . . . . . . . . . . . . . . . 53
NBN2-8GM60-A2 . . . . . . . . . . . . . . . . . . . . . . 53
NBN30 +U1 +B3B  . . . . . . . . . . . . . . . . . . . . . 217
NBN30 -L2-A2-C-V1  . . . . . . . . . . . . . . . . . . . 133
NBN30 -L2-A2-V1 . . . . . . . . . . . . . . . . . . . . . 112
NBN30 -L2-B3B-V1. . . . . . . . . . . . . . . . . . . . 216
NBN30 -L2-E2-V1 . . . . . . . . . . . . . . . . . . . . . 112
NBN3-6,5M 25-E0 -V3 . . . . . . . . . . . . . . . . . . . 47
NBN3-6,5M 25-E1 -V3 . . . . . . . . . . . . . . . . . . . 47
NBN3-6,5M 25-E2 -V3 . . . . . . . . . . . . . . . . . . . 47
NBN3-6,5M 25-E3 -V3 . . . . . . . . . . . . . . . . . . . 47
NBN3-6,5M 30-E0 . . . . . . . . . . . . . . . . . . . . . . 47
NBN3-6,5M 30-E2 . . . . . . . . . . . . . . . . . . . . . . 47
NBN3-8GM25-E0-V3 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM25-E1-V3 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM25-E2-V3 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM25-E3-V3 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM30-E0 . . . . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM30-E0-V1 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM30-E2 . . . . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM30-E2-C-V1 . . . . . . . . . . . . . . . . 130
NBN3-8GM30-E2-V1 . . . . . . . . . . . . . . . . . . . 54
NBN3-8GM45-E2-V3 . . . . . . . . . . . . . . . . . . . 54
NBN3-F2 5-E8-0,14. . . . . . . . . . . . . . . . . . . . 220
NBN3-F2 5-E8-0,14 -3D . . . . . . . . . . . . . . . . . 223
NBN3-F2 5-E8-3D-5M . . . . . . . . . . . . . . . . . . 223
NBN3-F2 5-E8-5M. . . . . . . . . . . . . . . . . . . . . 220
NBN3-F2 5-E8-K . . . . . . . . . . . . . . . . . . . . . . 220
NBN3-F2 5-E8-V1 . . . . . . . . . . . . . . . . . . . . . 221
NBN3-F2 5-E8-V1-3D . . . . . . . . . . . . . . . . . . 223
NBN3-F2 5F-E8-V1. . . . . . . . . . . . . . . . . . . . 221
NBN3-F2 5F-E8-V1-3D . . . . . . . . . . . . . . . . . 223
NBN3-F2 5F-Z8 -V1 . . . . . . . . . . . . . . . . . . . . 222
NBN3-F2 5-Z8-0,14. . . . . . . . . . . . . . . . . . . . 222
NBN3-F2 5-Z8-5M. . . . . . . . . . . . . . . . . . . . . 222
NBN3-F2 5-Z8-V1 . . . . . . . . . . . . . . . . . . . . . 222
NBN3-F3 1-E8-K . . . . . . . . . . . . . . . . . . . . . . 227
NBN3-F3 1-E8-K-3 G-3D . . . . . . . . . . . . . . . . 233
NBN3-F3 1-E8-K-K . . . . . . . . . . . . . . . . . . . . 227
NBN3-F3 1-E8-K-K-3G-3 D . . . . . . . . . . . . . . 233
NBN3-F3 1-E8-V1 . . . . . . . . . . . . . . . . . . . . . 227
NBN3-F3 1-E8-V1-3G-3D . . . . . . . . . . . . . . . 233
NBN3-F3 1-E8-V18 . . . . . . . . . . . . . . . . . . . . 227
NBN3-F3 1-E8-V18-3G . . . . . . . . . . . . . . . . . 233
NBN3-F3 1K-E8. . . . . . . . . . . . . . . . . . . . . . . 228
NBN3-F3 1K-E8-3G-3 D. . . . . . . . . . . . . . . . . 235
NBN3-F3 1K-E8-K. . . . . . . . . . . . . . . . . . . . . 228
NBN3-F3 1K-E8-K-3 D . . . . . . . . . . . . . . . . . . 235
NBN3-F3 1K-E8-V1-V1 . . . . . . . . . . . . . . . . . 228
NBN3-F3 1K-E8-V1-V1-3D . . . . . . . . . . . . . . 235
NBN3-F3 1K-Z8. . . . . . . . . . . . . . . . . . . . . . . 232
NBN3-F3 1K-Z8-K. . . . . . . . . . . . . . . . . . . . . 232
NBN3-F3 1K-Z8-K-3D . . . . . . . . . . . . . . . . . . 236
NBN3-F3 1K-Z8-V1-V1 . . . . . . . . . . . . . . . . . 232
NBN3-F3 1K-Z8-V1-V1-3D . . . . . . . . . . . . . . 236
NBN3-F3 1-U8-K . . . . . . . . . . . . . . . . . . . . . . 229
NBN3-F3 1-U8-V1 8. . . . . . . . . . . . . . . . . . . . 229
NBN3-F3 1-Z8-K . . . . . . . . . . . . . . . . . . . . . . 230
NBN3-F3 1-Z8-K-3G-3D . . . . . . . . . . . . . . . . 234
NBN3-F3 1-Z8-K-K . . . . . . . . . . . . . . . . . . . . 230
NBN3-F3 1-Z8-V1 . . . . . . . . . . . . . . . . . . . . . 231
NBN3-F3 1-Z8-V1-3G-3D . . . . . . . . . . . . . . . 234
NBN3-F3 1-Z8-V16-V1 6 . . . . . . . . . . . . . . . . 231
NBN3-F3 1-Z8-V18 . . . . . . . . . . . . . . . . . . . . 231
NBN40 +U1 +B3B  . . . . . . . . . . . . . . . . . . . . . 217
NBN40 -L2-A2-C-V1  . . . . . . . . . . . . . . . . . . . 133
NBN40 -L2-A2-V1 . . . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2-A2-V1-3G-3D . . . . . . . . . . . . . . . 181
NBN40 -L2-B3B-V1. . . . . . . . . . . . . . . . . . . . 216
NBN40 -L2-E0-V1 . . . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2-E2B-C-V1 . . . . . . . . . . . . . . . . . . 133
NBN40 -L2-E2-C-V1  . . . . . . . . . . . . . . . . . . . 133
NBN40 -L2-E2-V1 . . . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2M -A0-V1. . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2M -A2-V1. . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2M -E0-V1. . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2M -E2-V1. . . . . . . . . . . . . . . . . . . . 112
NBN40 -L2-Z0 -V1 . . . . . . . . . . . . . . . . . . . . . 113
NBN40 -L2-Z4 -C-V1  . . . . . . . . . . . . . . . . . . . 134
NBN40 -L2-Z4 -V1 . . . . . . . . . . . . . . . . . . . . . 113
NBN40 -L2-Z5 -C-V1  . . . . . . . . . . . . . . . . . . . 134
NBN40 -L2-Z5 -V1 . . . . . . . . . . . . . . . . . . . . . 113
NBN4-12GK50-E0 . . . . . . . . . . . . . . . . . . . . . 66
NBN4-12GK50-E2 . . . . . . . . . . . . . . . . . . . . . 66
NBN4-12GM35 -A0-V1 . . . . . . . . . . . . . . . . . . 67
NBN4-12GM35 -A2-V1 . . . . . . . . . . . . . . . . . . 67
NBN4-12GM40 -E0 . . . . . . . . . . . . . . . . . . . . . 67
NBN4-12GM40 -E0-V1 . . . . . . . . . . . . . . . . . . 67
NBN4-12GM40 -E2 . . . . . . . . . . . . . . . . . . . . . 67

NBN4-12GM40 -E2-V1 . . . . . . . . . . . .  . . . . . .  . 67
NBN4-12GM40 -Z0. . . . . . . . . . . . . . .  . . . . . .  . 70
NBN4-12GM40 -Z0-V1 . . . . . . . . . . . .  . . . . . .  . 70
NBN4-12GM40 -Z3-V1 . . . . . . . . . . . .  . . . . . .  . 70
NBN4-12GM50 -E0  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E0-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E1  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E1-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E2  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 30
NBN4-12GM50 -E2-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E3  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM50 -E3-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM60 -A0  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM60 -A0-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM60 -A2  . . . . . . . . . . . . . .  . . . . . .  . 68
NBN4-12GM60 -A2-V1 . . . . . . . . . . . .  . . . . . .  . 68
NBN4-F2 9-A2  . . . . . . . . . . . . . . . . . .  . . . . . .  . 96
NBN4-F2 9A-E2-C  . . . . . . . . . . . . . . .  . . . . . . 1 32
NBN4-F2 9-E0  . . . . . . . . . . . . . . . . . .  . . . . . .  . 96
NBN4-F2 9-E2  . . . . . . . . . . . . . . . . . .  . . . . . .  . 96
NBN4-V3-E2 -3G-3D  . . . . . . . . . . . . .  . . . . . . 1 80
NBN50 -FP-B3B-P1-V1  . . . . . . . . . . .  . . . . . . 2 18
NBN50 -FP-B3B-P3 . . . . . . . . . . . . . .  . . . . . . 2 18
NBN5-11K8-N-V8  . . . . . . . . . . . . . . .  . . . . . . 1 55
NBN7-12GM35 -E2  . . . . . . . . . . . . . .  . . . . . .  . 69
NBN7-12GM35 -E2-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN7-12GM35 -E3-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -A0  . . . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -A0-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -A2  . . . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -A2-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -E0  . . . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -E0-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -E2  . . . . . . . . . . . . . .  . . . . . .  . 69
NBN8-12GM50 -E2-V1 . . . . . . . . . . . .  . . . . . .  . 69
NBN8-18GK50-E0 . . . . . . . . . . . . . . .  . . . . . .  . 79
NBN8-18GK50-E2 . . . . . . . . . . . . . . .  . . . . . .  . 79
NBN8-18GK-W O . . . . . . . . . . . . . . . .  . . . . . .  . 83
NBN8-18GK-W S . . . . . . . . . . . . . . . .  . . . . . .  . 83
NBN8-18GM40 -Z0. . . . . . . . . . . . . . .  . . . . . .  . 82
NBN8-18GM40 -Z0-V1 . . . . . . . . . . . .  . . . . . .  . 82
NBN8-18GM40 -Z3-V1 . . . . . . . . . . . .  . . . . . .  . 82
NBN8-18GM50 -E0  . . . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM50 -E0-V1 . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM50 -E2  . . . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM50 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 31
NBN8-18GM50 -E2-V1 . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM60 -A0  . . . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM60 -A0-V1 . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM60 -A2  . . . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM60 -A2-V1 . . . . . . . . . . . .  . . . . . .  . 80
NBN8-18GM60 -A2-V1-3 D . . . . . . . . .  . . . . . . 1 76
NBN8-18GM60 -WO. . . . . . . . . . . . . .  . . . . . .  . 83
NBN8-18GM60 -WS . . . . . . . . . . . . . .  . . . . . .  . 83
NBN8-F1 -A0  . . . . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -A2  . . . . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E0  . . . . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E0-V3  . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E2  . . . . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E2-V3  . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E3  . . . . . . . . . . . . . . . . . . .  . . . . . . 1 03
NBN8-F1 -E3-V3  . . . . . . . . . . . . . . . .  . . . . . . 1 03
NCB1,5 -12GM4 5-E2-D-V1  . . . . . . . .  . . . . . . 2 02
NCB1,5 -12GM6 0-E2-D-V1  . . . . . . . .  . . . . . . 2 02
NCB1,5 -12GM7 0-E2-D-V1  . . . . . . . .  . . . . . . 2 02
NCB1,5 -12GM8 5-E2-D-V1  . . . . . . . .  . . . . . . 2 02
NCB1,5 -18GM6 0-E2-D  . . . . . . . . . . .  . . . . . . 2 03
NCB1,5 -18GM6 0-E2-D-3G-3 D . . . . .  . . . . . . 2 03
NCB1,5 -18GM6 0-E2-D-V1  . . . . . . . .  . . . . . . 2 03
NCB1,5 -18GM6 0-E2-D-V1-3G-3D  . .  . . . . . . 2 03
NCB1,5 -18GM6 0-E3-D  . . . . . . . . . . .  . . . . . . 2 03
NCB1,5 -6,5M 25-N0 . . . . . . . . . . . . . .  . . . . . . 1 53
NCB1,5 -6,5M 25-N0-V1 . . . . . . . . . . .  . . . . . . 1 53
NCB1,5 -8GM25 -N0 . . . . . . . . . . . . . .  . . . . . . 1 54
NCB1,5 -8GM25 -N0-V1  . . . . . . . . . . .  . . . . . . 1 54
NCB1,5 -8GM40 -Z0 . . . . . . . . . . . . . .  . . . . . .  . 51
NCB1,5 -8GM40 -Z1 . . . . . . . . . . . . . .  . . . . . .  . 51
NCB1,5 -8GM50 -Z0-V3  . . . . . . . . . . .  . . . . . .  . 51
NCB1,5 -8GM50 -Z1-V3  . . . . . . . . . . .  . . . . . .  . 51
NCB10 -30GK40-N0 . . . . . . . . . . . . . .  . . . . . . 1 61
NCB10 -30GM4 0-N0  . . . . . . . . . . . . .  . . . . . . 1 62
NCB10 -30GM4 0-N0-V1 . . . . . . . . . . .  . . . . . . 1 62
NCB10 -30GM4 0-Z0. . . . . . . . . . . . . .  . . . . . .  . 87
NCB10 -30GM4 0-Z0-3 G-3D. . . . . . . .  . . . . . . 1 79
NCB10 -30GM4 0-Z0-V1 . . . . . . . . . . .  . . . . . .  . 87
NCB10 -30GM4 0-Z0-V1 -3G-3D . . . . .  . . . . . . 1 79
NCB10 -30GM4 0-Z1. . . . . . . . . . . . . .  . . . . . .  . 87
NCB10 -30GM4 0-Z1-3 G-3D. . . . . . . .  . . . . . . 1 79
NCB10 -30GM4 0-Z1-V1 . . . . . . . . . . .  . . . . . .  . 87
NCB10 -F17-E2  . . . . . . . . . . . . . . . . .  . . . . . . 1 06
NCB15 +U1+N0  . . . . . . . . . . . . . . . . .  . . . . . . 1 69

NCB15+U1+U.  . . . . . .  . . . . . .  . . . . . .  . . . . . 1 16
NCB15+U1+Z2 . . . . . .  . . . . . .  . . . . . .  . . . . . 1 16
NCB15-30GM40 -N0 . .  . . . . . .  . . . . . .  . . . . . 1 62
NCB15-30GM40 -N0-V1  . . . . .  . . . . . .  . . . . . 1 62
NCB15-30GM50 -Z4 . .  . . . . . .  . . . . . .  . . . . . .  87
NCB15-30GM50 -Z4-V1  . . . . .  . . . . . .  . . . . . .  87
NCB15-30GM50 -Z5 . .  . . . . . .  . . . . . .  . . . . . .  87
NCB15-30GM50 -Z5-V1  . . . . .  . . . . . .  . . . . . .  87
NCB20-L2-N0-V1 . . . .  . . . . . .  . . . . . .  . . . . . 1 67
NCB2-12GK35-N0  . . .  . . . . . .  . . . . . .  . . . . . 1 56
NCB2-12GM35-N0 . . .  . . . . . .  . . . . . .  . . . . . 1 57
NCB2-12GM35-N0 -V1  . . . . . .  . . . . . .  . . . . . 1 57
NCB2-12GM40-Z0 . . .  . . . . . .  . . . . . .  . . . . . .  64
NCB2-12GM40-Z0-3D  . . . . . .  . . . . . .  . . . . . 1 75
NCB2-12GM40-Z0-V1  . . . . . .  . . . . . .  . . . . . .  64
NCB2-12GM40-Z0-V1-3G-3 D  . . . . . .  . . . . . 1 75
NCB2-12GM40-Z1 . . .  . . . . . .  . . . . . .  . . . . . .  64
NCB2-12GM40-Z1-3D  . . . . . .  . . . . . .  . . . . . 1 75
NCB2-12GM40-Z1-V1  . . . . . .  . . . . . .  . . . . . .  64
NCB2-V3-N0. .  . . . . . .  . . . . . .  . . . . . .  . . . . . 1 64
NCB2-V3-N0-V5 . . . . .  . . . . . .  . . . . . .  . . . . . 1 64
NCB40-FP-A2-C-P1-V1  . . . . .  . . . . . .  . . . . . 1 36
NCB40-FP-A2-P1 . . . .  . . . . . .  . . . . . .  . . . . . 1 24
NCB40-FP-A2-P1-3G-3D . . . .  . . . . . .  . . . . . 1 83
NCB40-FP-A2-P1-V1 .  . . . . . .  . . . . . .  . . . . . 1 24
NCB40-FP-A2-T-P1 . .  . . . . . .  . . . . . .  . . . . . 1 97
NCB40-FP-A2-T-P1-V1  . . . . .  . . . . . .  . . . . . 1 97
NCB40-FP-N0 -P1 . . . .  . . . . . .  . . . . . .  . . . . . 1 71
NCB40-FP-N0 -P1-V1 .  . . . . . .  . . . . . .  . . . . . 1 71
NCB40-FP-W-P1  . . . .  . . . . . .  . . . . . .  . . . . . 1 25
NCB40-FP-Z2-P1 . . . .  . . . . . .  . . . . . .  . . . . . 1 25
NCB4-12GM35-Z4 . . .  . . . . . .  . . . . . .  . . . . . .  64
NCB4-12GM35-Z5 . . .  . . . . . .  . . . . . .  . . . . . .  64
NCB4-12GM40-N0 . . .  . . . . . .  . . . . . .  . . . . . 1 57
NCB4-12GM40-N0 -V1  . . . . . .  . . . . . .  . . . . . 1 57
NCB4-12GM40-Z4-V1  . . . . . .  . . . . . .  . . . . . .  64
NCB4-12GM40-Z5-V1  . . . . . .  . . . . . .  . . . . . .  64
NCB4-12GM60-B3B-V1 . . . . .  . . . . . .  . . . . . 2 14
NCB4-12GM70-E0-M .  . . . . . .  . . . . . .  . . . . . .  62
NCB4-12GM70-E1-M .  . . . . . .  . . . . . .  . . . . . .  62
NCB4-12GM70-E2-M .  . . . . . .  . . . . . .  . . . . . .  62
NCB4-12GM70-E3-M .  . . . . . .  . . . . . .  . . . . . .  62
NCB50-FP-A2-C-P1-V1  . . . . .  . . . . . .  . . . . . 1 36
NCB50-FP-A2-C-P3-V1  . . . . .  . . . . . .  . . . . . 1 36
NCB50-FP-A2-P1 . . . .  . . . . . .  . . . . . .  . . . . . 1 24
NCB50-FP-A2-P1-3G-3D . . . .  . . . . . .  . . . . . 1 83
NCB50-FP-A2-P1-V1 .  . . . . . .  . . . . . .  . . . . . 1 24
NCB50-FP-E2-C-P1-V1  . . . . .  . . . . . .  . . . . . 1 36
NCB50-FP-E2-C-P3-V1  . . . . .  . . . . . .  . . . . . 1 36
NCB50-FP-E2-P1-V1-3G-3 D .  . . . . . .  . . . . . 1 83
NCB50-FP-Z2-P1 . . . .  . . . . . .  . . . . . .  . . . . . 1 25
NCB50-FP-Z4-V1 . . . .  . . . . . .  . . . . . .  . . . . . 1 25
NCB50-FP-Z5-V1 . . . .  . . . . . .  . . . . . .  . . . . . 1 25
NCB5-18GK40-N0  . . .  . . . . . .  . . . . . .  . . . . . 1 58
NCB5-18GM40-N0 . . .  . . . . . .  . . . . . .  . . . . . 1 59
NCB5-18GM40-N0 -V1  . . . . . .  . . . . . .  . . . . . 1 59
NCB5-18GM40-Z0 . . .  . . . . . .  . . . . . .  . . . . . .  77
NCB5-18GM40-Z0-3G-3D . . .  . . . . . .  . . . . . 1 77
NCB5-18GM40-Z0-V1  . . . . . .  . . . . . .  . . . . . .  77
NCB5-18GM40-Z0-V1-3G-3 D  . . . . . .  . . . . . 1 77
NCB5-18GM40-Z1 . . .  . . . . . .  . . . . . .  . . . . . .  77
NCB5-18GM40-Z1-V1  . . . . . .  . . . . . .  . . . . . .  77
NCB5-18GM60-B3B-V1 . . . . .  . . . . . .  . . . . . 2 14
NCB5-18GM70-N0 . . .  . . . . . .  . . . . . .  . . . . . 1 59
NCB8-18GM40-N0 . . .  . . . . . .  . . . . . .  . . . . . 1 59
NCB8-18GM40-N0 -V1  . . . . . .  . . . . . .  . . . . . 1 59
NCB8-18GM50-Z4 . . .  . . . . . .  . . . . . .  . . . . . .  77
NCB8-18GM50-Z4-V1  . . . . . .  . . . . . .  . . . . . .  77
NCB8-18GM50-Z5 . . .  . . . . . .  . . . . . .  . . . . . .  77
NCB8-18GM50-Z5-V1  . . . . . .  . . . . . .  . . . . . .  77
NCN1 00-F23-E2-V1 . .  . . . . . .  . . . . . .  . . . . . 1 28
NCN1 2-18 GM 50-Z4 . .  . . . . . .  . . . . . .  . . . . . .  82
NCN1 2-18 GM 50-Z4-V1  . . . . .  . . . . . .  . . . . . .  82
NCN1 2-18 GM 50-Z5 . .  . . . . . .  . . . . . .  . . . . . .  82
NCN1 2-18 GM 50-Z5-V1  . . . . .  . . . . . .  . . . . . .  82
NCN1 5-30 GK4 0-N0 . .  . . . . . .  . . . . . .  . . . . . 1 61
NCN1 5-30 GM 40-N0 . .  . . . . . .  . . . . . .  . . . . . 1 62
NCN1 5-30 GM 40-N0-V1 . . . . .  . . . . . .  . . . . . 1 62
NCN1 5-30 GM 40-Z0 . .  . . . . . .  . . . . . .  . . . . . .  92
NCN1 5-30 GM 40-Z0-3G-3D . .  . . . . . .  . . . . . 1 79
NCN1 5-30 GM 40-Z0-V1  . . . . .  . . . . . .  . . . . . .  92
NCN1 5-30 GM 40-Z1 . .  . . . . . .  . . . . . .  . . . . . .  92
NCN1 5-30 GM 40-Z1-V1  . . . . .  . . . . . .  . . . . . .  92
NCN1 5-M 1K-E4  . . . . .  . . . . . .  . . . . . .  . . . . . 1 09
NCN1 5-M 1K-E5  . . . . .  . . . . . .  . . . . . .  . . . . . 1 09
NCN1 5-M 1K-N0 . . . . .  . . . . . .  . . . . . .  . . . . . 1 66
NCN1 5-M 1K-N0-V1  . .  . . . . . .  . . . . . .  . . . . . 1 66
NCN1 5-M 1K-Z2  . . . . .  . . . . . .  . . . . . .  . . . . . 1 10
NCN2 0+U1+N0  . . . . .  . . . . . .  . . . . . .  . . . . . 1 69
NCN2 0+U1+U  . . . . . .  . . . . . .  . . . . . .  . . . . . 1 18
NCN2 0+U1+Z2 . . . . . .  . . . . . .  . . . . . .  . . . . . 1 18
NCN2 0-F35-A2-2 50-1 0M-V1  .  . . . . . .  . . . . . 1 98
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NCN20 -F35-A2-25 0-20 M-V1 . . . . . . . . . . . . .19 8
NCN25 -30GM 50-Z4 . . . . . . . . . . . . . . . . . . . . .9 2
NCN25 -30GM 50-Z4-V1 . . . . . . . . . . . . . . . . . .9 2
NCN25 -30GM 50-Z5 . . . . . . . . . . . . . . . . . . . . .9 2
NCN25 -30GM 50-Z5-V1 . . . . . . . . . . . . . . . . . .9 2
NCN25 -F35-A2-25 0-15 M-V1 . . . . . . . . . . . . .19 8
NCN25 -F35-A2-25 0-V1 . . . . . . . . . . . . . . . . .19 8
NCN2-8GM40 -Z0. . . . . . . . . . . . . . . . . . . . . . .5 6
NCN2-8GM40 -Z1. . . . . . . . . . . . . . . . . . . . . . .5 6
NCN2-8GM50 -Z0-V3 . . . . . . . . . . . . . . . . . . . .5 6
NCN2-8GM50 -Z1-V3 . . . . . . . . . . . . . . . . . . . .5 6
NCN30 +U1 +N0  . . . . . . . . . . . . . . . . . . . . . . .16 9
NCN30 +U1 +U . . . . . . . . . . . . . . . . . . . . . . . .12 0
NCN30 +U1 +Z2  . . . . . . . . . . . . . . . . . . . . . . .12 0
NCN3-F25F-N4 -V1  . . . . . . . . . . . . . . . . . . . .22 5
NCN3-F25-N4-0 ,14  . . . . . . . . . . . . . . . . . . . .22 4
NCN3-F25-N4-K  . . . . . . . . . . . . . . . . . . . . . .22 4
NCN3-F25-N4-K1 V1  . . . . . . . . . . . . . . . . . . .22 5
NCN3-F25-N4-V1  . . . . . . . . . . . . . . . . . . . . .22 4
NCN3-F25-N4-V8 4  . . . . . . . . . . . . . . . . . . . .22 5
NCN3-F25-SN4-0 ,14 . . . . . . . . . . . . . . . . . . .22 6
NCN3-F25-SN4-5 M . . . . . . . . . . . . . . . . . . . .22 6
NCN3-F25-SN4-V1  . . . . . . . . . . . . . . . . . . . .22 6
NCN3-F31-B3 B-V1  . . . . . . . . . . . . . . . . . . . .24 0
NCN3-F31-B3 B-V1-K. . . . . . . . . . . . . . . . . . .24 0
NCN3-F31-B3 B-V1-K-3G. . . . . . . . . . . . . . . .24 0
NCN3-F31-B3 B-V1-V1. . . . . . . . . . . . . . . . . .24 0
NCN3-F31K-N4 . . . . . . . . . . . . . . . . . . . . . . .23 9
NCN3-F31K-N4-K  . . . . . . . . . . . . . . . . . . . . .23 9
NCN3-F31K-N4-V1 -V1  . . . . . . . . . . . . . . . . .23 9
NCN3-F31-N4-K  . . . . . . . . . . . . . . . . . . . . . .23 7
NCN3-F31-N4-K-K . . . . . . . . . . . . . . . . . . . . .23 7
NCN3-F31-N4-V1  . . . . . . . . . . . . . . . . . . . . .23 7
NCN3-F31-N4-V1 6-K . . . . . . . . . . . . . . . . . . .23 8
NCN3-F31-N4-V1 6-V16 . . . . . . . . . . . . . . . . .23 8
NCN3-F31-N4-V1 8  . . . . . . . . . . . . . . . . . . . .23 8
NCN3-F31-N5-V1 8-V1 . . . . . . . . . . . . . . . . . .23 8
NCN40 +U1 +A0  . . . . . . . . . . . . . . . . . . . . . . .12 2
NCN40 +U1 +A2  . . . . . . . . . . . . . . . . . . . . . . .12 2
NCN40 +U1 +A2-V1  . . . . . . . . . . . . . . . . . . . .12 2
NCN40 +U1 +E0  . . . . . . . . . . . . . . . . . . . . . . .12 2
NCN40 +U1 +E2  . . . . . . . . . . . . . . . . . . . . . . .12 2
NCN40 +U1 +N0  . . . . . . . . . . . . . . . . . . . . . . .16 9
NCN40 +U1 +N0 -V1  . . . . . . . . . . . . . . . . . . . .16 9
NCN40 +U1 +U . . . . . . . . . . . . . . . . . . . . . . . .12 3
NCN40 +U1 +Z2  . . . . . . . . . . . . . . . . . . . . . . .12 3
NCN40 +U4 +Z2  . . . . . . . . . . . . . . . . . . . . . . .12 3
NCN40 -FP-W-T-P1  . . . . . . . . . . . . . . . . . . . .19 7
NCN40 -L2-N0 -V1. . . . . . . . . . . . . . . . . . . . . .16 7
NCN4-12GK35-N0 . . . . . . . . . . . . . . . . . . . . .15 6
NCN4-12GM3 5-N0  . . . . . . . . . . . . . . . . . . . .15 7
NCN4-12GM3 5-N0-V1 . . . . . . . . . . . . . . . . . .15 7
NCN4-12GM4 0-Z0 . . . . . . . . . . . . . . . . . . . . . .7 0
NCN4-12GM4 0-Z0-3 G-3D. . . . . . . . . . . . . . .17 5
NCN4-12GM4 0-Z0-V1 . . . . . . . . . . . . . . . . . . .7 0
NCN4-12GM4 0-Z1 . . . . . . . . . . . . . . . . . . . . . .7 0
NCN4-12GM4 0-Z1-V1 . . . . . . . . . . . . . . . . . . .7 0
NCN4-V3-N0  . . . . . . . . . . . . . . . . . . . . . . . . .16 4
NCN4-V3-N0-V5  . . . . . . . . . . . . . . . . . . . . . .16 4
NCN50 -FP-A2-C-P1-V1 . . . . . . . . . . . . . . . . .13 6
NCN50 -FP-A2-P1  . . . . . . . . . . . . . . . . . . . . .12 6
NCN50 -FP-A2-P1-3G-3D  . . . . . . . . . . . . . . .18 3
NCN50 -FP-A2-P1-V1. . . . . . . . . . . . . . . . . . .12 6
NCN50 -FP-N0-P1  . . . . . . . . . . . . . . . . . . . . .17 1
NCN50 -FP-W-P1 . . . . . . . . . . . . . . . . . . . . . .12 7
NCN50 -FP-Z2-P1  . . . . . . . . . . . . . . . . . . . . .12 7
NCN50 -FP-Z4-V1  . . . . . . . . . . . . . . . . . . . . .12 7
NCN50 -FP-Z5-V1  . . . . . . . . . . . . . . . . . . . . .12 7
NCN8-12GM3 5-Z4 . . . . . . . . . . . . . . . . . . . . . .7 0
NCN8-12GM3 5-Z5 . . . . . . . . . . . . . . . . . . . . . .7 0
NCN8-12GM4 0-Z4-V1 . . . . . . . . . . . . . . . . . . .7 0
NCN8-12GM4 0-Z5-V1 . . . . . . . . . . . . . . . . . . .7 0
NCN8-18GK40-N0 . . . . . . . . . . . . . . . . . . . . .15 8
NCN8-18GM4 0-N0  . . . . . . . . . . . . . . . . . . . .15 9
NCN8-18GM4 0-N0-V1 . . . . . . . . . . . . . . . . . .15 9
NCN8-18GM4 0-Z0 . . . . . . . . . . . . . . . . . . . . . .8 2
NCN8-18GM4 0-Z0-3 G-3D. . . . . . . . . . . . . . .17 7
NCN8-18GM4 0-Z0-V1 . . . . . . . . . . . . . . . . . . .8 2
NCN8-18GM4 0-Z1 . . . . . . . . . . . . . . . . . . . . . .8 2
NCN8-18GM4 0-Z1-V1 . . . . . . . . . . . . . . . . . . .8 2
NCN8-18GM6 0-B3B-V1. . . . . . . . . . . . . . . . .21 4
NEB1 2-18 GM 50-E2 . . . . . . . . . . . . . . . . . . . . .7 6
NEB1 2-18 GM 50-E2-V1 . . . . . . . . . . . . . . . . . .7 6
NEB1 2-18 GM 50-E-V1 . . . . . . . . . . . . . . . . . . .7 6
NEB2 2-30 GM 60-E2-V1 . . . . . . . . . . . . . . . . . .8 6
NEB3 -8GM4 5-E . . . . . . . . . . . . . . . . . . . . . . . .5 2
NEB3 -8GM4 5-E2 . . . . . . . . . . . . . . . . . . . . . . .5 2
NEB3 -8GM5 0-E2-V3 . . . . . . . . . . . . . . . . . . . .5 2
NEB3 -8GM5 0-E-V3 . . . . . . . . . . . . . . . . . . . . .5 2
NEB4 -8GM4 5-E2 . . . . . . . . . . . . . . . . . . . . . . .5 2
NEB4 -8GM5 0-E2-V3 . . . . . . . . . . . . . . . . . . . .5 2
NEB6 -12GM 50-E2 . . . . . . . . . . . . . . . . . . . . . .6 3

NEB6 -12GM5 0-E2-V1  . . . . . . . . . . . . . . . . .  . 63
NEB8 -12GM5 0-E2-V1  . . . . . . . . . . . . . . . . .  . 63
NEN10-12GM50-E2-V1  . . . . . . . . . . . . . . . .  . 69
NEN20-18GM50-E2-V1  . . . . . . . . . . . . . . . .  . 81
NEN40-30GM60-E2-V1  . . . . . . . . . . . . . . . .  . 91
NEN6-8 GM 45-E2-V1  . . . . . . . . . . . . . . . . . .  . 55
NEN6-8 GM 45-E2-V3  . . . . . . . . . . . . . . . . . .  . 55
NJ0,6 -3-22-E  . . . . . . . . . . . . . . . . . . . . . . . .  . 44
NJ0,6 -3-22-E2  . . . . . . . . . . . . . . . . . . . . . . .  . 44
NJ0,6 -4GM22 -E  . . . . . . . . . . . . . . . . . . . . . .  . 44
NJ0,6 -4GM22 -E2  . . . . . . . . . . . . . . . . . . . . .  . 44
NJ0,8 -4,5-N  . . . . . . . . . . . . . . . . . . . . . . . . .  153
NJ0,8 -5GM-N . . . . . . . . . . . . . . . . . . . . . . . .  153
NJ0,8 -F-N . . . . . . . . . . . . . . . . . . . . . . . . . . .  165
NJ1,5 -18GM-N-D  . . . . . . . . . . . . . . . . . . . . .  204
NJ1,5 -18GM-N-D-V1  . . . . . . . . . . . . . . . . . .  204
NJ1,5 -6,5-N  . . . . . . . . . . . . . . . . . . . . . . . . .  153
NJ1,5 -8GM40 -E2  . . . . . . . . . . . . . . . . . . . . .  . 48
NJ1,5 -8GM40 -E2-V1  . . . . . . . . . . . . . . . . . .  . 48
NJ1,5 -8GM40 -E-V1  . . . . . . . . . . . . . . . . . . .  . 48
NJ1,5 -8GM40 -WO  . . . . . . . . . . . . . . . . . . . .  . 51
NJ1,5 -8GM40 -WS  . . . . . . . . . . . . . . . . . . . .  . 51
NJ1,5 -8GM-N . . . . . . . . . . . . . . . . . . . . . . . .  154
NJ1,5 -8GM-N-V1  . . . . . . . . . . . . . . . . . . . . .  154
NJ1,5 -F2-E2 . . . . . . . . . . . . . . . . . . . . . . . . .  205
NJ1,5 -F2-E2-V1  . . . . . . . . . . . . . . . . . . . . . .  205
NJ1,5 -F-N . . . . . . . . . . . . . . . . . . . . . . . . . . .  165
NJ10-22-N  . . . . . . . . . . . . . . . . . . . . . . . . . .  160
NJ10-22-N-G  . . . . . . . . . . . . . . . . . . . . . . . .  160
NJ10-30GK-E2-T  . . . . . . . . . . . . . . . . . . . . .  193
NJ10-30GKK-N . . . . . . . . . . . . . . . . . . . . . . .  161
NJ10-30GK-N . . . . . . . . . . . . . . . . . . . . . . . .  161
NJ10-30GK-SN. . . . . . . . . . . . . . . . . . . . . . .  189
NJ10-30GM5 0-A2 . . . . . . . . . . . . . . . . . . . . .  . 84
NJ10-30GM5 0-A2-V1 . . . . . . . . . . . . . . . . . .  . 84
NJ10-30GM5 0-E . . . . . . . . . . . . . . . . . . . . . .  . 84
NJ10-30GM5 0-E2 . . . . . . . . . . . . . . . . . . . . .  . 84
NJ10-30GM5 0-E2-3G-3 D. . . . . . . . . . . . . . .  178
NJ10-30GM5 0-E2-V1 . . . . . . . . . . . . . . . . . .  . 84
NJ10-30GM5 0-E2-V1-3D . . . . . . . . . . . . . . .  178
NJ10-30GM-N. . . . . . . . . . . . . . . . . . . . . . . .  162
NJ10-30GM-N-V1 . . . . . . . . . . . . . . . . . . . . .  162
NJ10-F-N  . . . . . . . . . . . . . . . . . . . . . . . . . . .  165
NJ15+U1+2E2-NE/FE  . . . . . . . . . . . . . . . . .  114
NJ15+U1+A  . . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+A2  . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+A2-3 D  . . . . . . . . . . . . . . . . . . . . .  182
NJ15+U1+A2-T . . . . . . . . . . . . . . . . . . . . . . .  195
NJ15+U1+A2-T-V1 . . . . . . . . . . . . . . . . . . . .  195
NJ15+U1+A2-V1 . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+A-T . . . . . . . . . . . . . . . . . . . . . . . .  195
NJ15+U1+DW1-1 . . . . . . . . . . . . . . . . . . . . .  207
NJ15+U1+DW1-10 . . . . . . . . . . . . . . . . . . . .  207
NJ15+U1+DW1-100 . . . . . . . . . . . . . . . . . . .  207
NJ15+U1+DW2-1 . . . . . . . . . . . . . . . . . . . . .  208
NJ15+U1+DW2-10 . . . . . . . . . . . . . . . . . . . .  208
NJ15+U1+DW2-100 . . . . . . . . . . . . . . . . . . .  208
NJ15+U1+E  . . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+E1  . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+E2  . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+E2-3 G-3D  . . . . . . . . . . . . . . . . . .  182
NJ15+U1+E2-C  . . . . . . . . . . . . . . . . . . . . . .  135
NJ15+U1+E2-V1 . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+E3  . . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U1+N  . . . . . . . . . . . . . . . . . . . . . . . . .  168
NJ15+U1+W . . . . . . . . . . . . . . . . . . . . . . . . .  116
NJ15+U1+W-T  . . . . . . . . . . . . . . . . . . . . . . .  196
NJ15+U10 +A2  . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15+U10 +E2  . . . . . . . . . . . . . . . . . . . . . . .  115
NJ15/ 2+U1+E8-V1 . . . . . . . . . . . . . . . . . . . .  114
NJ15-30GK-E2-T  . . . . . . . . . . . . . . . . . . . . .  193
NJ15-30GKK-N . . . . . . . . . . . . . . . . . . . . . . .  161
NJ15-30GK-N . . . . . . . . . . . . . . . . . . . . . . . .  161
NJ15-30GK-N-150  . . . . . . . . . . . . . . . . . . . .  194
NJ15-30GK-SN. . . . . . . . . . . . . . . . . . . . . . .  189
NJ15-30GM5 0-A2 . . . . . . . . . . . . . . . . . . . . .  . 89
NJ15-30GM5 0-A2-V1 . . . . . . . . . . . . . . . . . .  . 89
NJ15-30GM5 0-E . . . . . . . . . . . . . . . . . . . . . .  . 89
NJ15-30GM5 0-E2 . . . . . . . . . . . . . . . . . . . . .  . 89
NJ15-30GM5 0-E2-3G-3 D. . . . . . . . . . . . . . .  178
NJ15-30GM5 0-E2-V1 . . . . . . . . . . . . . . . . . .  . 89
NJ15-30GM5 0-E2-V1-3G-3D . . . . . . . . . . . .  178
NJ15-30GM-N. . . . . . . . . . . . . . . . . . . . . . . .  162
NJ15-M1-E2-V1  . . . . . . . . . . . . . . . . . . . . . .  109
NJ15-M1K-A2 . . . . . . . . . . . . . . . . . . . . . . . .  109
NJ15S+U1+N . . . . . . . . . . . . . . . . . . . . . . . .  170
NJ2,5 -F-N . . . . . . . . . . . . . . . . . . . . . . . . . . .  165
NJ20+U1+A  . . . . . . . . . . . . . . . . . . . . . . . . .  117
NJ20+U1+A2  . . . . . . . . . . . . . . . . . . . . . . . .  117
NJ20+U1+A2-3 D  . . . . . . . . . . . . . . . . . . . . .  182
NJ20+U1+A2-T . . . . . . . . . . . . . . . . . . . . . . .  195
NJ20+U1+A2-T-V1 . . . . . . . . . . . . . . . . . . . .  195

NJ20+U1+A2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20+U1+A-T  . . . . . .  . . . . . .  . . . . . .  . . . . . . 195
NJ20+U1+E . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20+U1+E1 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .117
NJ20+U1+E2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .117
NJ20+U1+E2-3 G-3D .  . . . . . .  . . . . . .  . . . . . .182
NJ20+U1+E2-T-V1  . .  . . . . . .  . . . . . .  . . . . . . 195
NJ20+U1+E2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20+U1+E3 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .117
NJ20+U1+N. .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 168
NJ20+U1+W  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .118
NJ20+U1+W-T . . . . . .  . . . . . .  . . . . . .  . . . . . . 196
NJ20+U10 +A2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20+U10 +E2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20+U4+E2-BHMS4  . . . . . .  . . . . . .  . . . . . . 117
NJ20-40-A2 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .93
NJ20-40-N . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 163
NJ20-40-W. . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .93
NJ20P+U1+A2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 117
NJ20S+U1+N.  . . . . . .  . . . . . .  . . . . . .  . . . . . .170
NJ2-11-N . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 155
NJ2-11-N-G . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 155
NJ2-11-SN. . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 185
NJ2-11-SN-G .  . . . . . .  . . . . . .  . . . . . .  . . . . . .185
NJ2-12GK40-E  . . . . .  . . . . . .  . . . . . .  . . . . . .  .57
NJ2-12GK40-E1  . . . .  . . . . . .  . . . . . .  . . . . . .  .57
NJ2-12GK40-E2  . . . .  . . . . . .  . . . . . .  . . . . . .  .57
NJ2-12GK40-E3  . . . .  . . . . . .  . . . . . .  . . . . . .  .57
NJ2-12GK-N  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .156
NJ2-12GK-SN  . . . . . .  . . . . . .  . . . . . .  . . . . . . 186
NJ2-12GM40-E  . . . . .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E1  . . . .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E2  . . . .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E2-3G-3D  . . . .  . . . . . .  . . . . . . 174
NJ2-12GM40-E2-V1  .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E2-V1-3G-3D  .  . . . . . .  . . . . . . 174
NJ2-12GM40-E3  . . . .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E3-V1  .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM40-E-V1  . .  . . . . . .  . . . . . .  . . . . . .  .58
NJ2-12GM50-WO  . . .  . . . . . .  . . . . . .  . . . . . .  .65
NJ2-12GM50-WO-V1 3  . . . . .  . . . . . .  . . . . . .  .65
NJ2-12GM50-WS-V13 . . . . . .  . . . . . .  . . . . . .  .65
NJ2-12GM-N .  . . . . . .  . . . . . .  . . . . . .  . . . . . .157
NJ2-12GM-N-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 157
NJ25-50-E . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .94
NJ25-50-E2 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .94
NJ25-50-N . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 163
NJ25-50-WO  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .94
NJ25-50-WS  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .94
NJ2-6,5-40-E2 . . . . . .  . . . . . .  . . . . . .  . . . . . .  .47
NJ2-6,5-50-E .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  .47
NJ30+U1+A . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ30+U1+A2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .119
NJ30+U1+A2-3 D . . . .  . . . . . .  . . . . . .  . . . . . . 182
NJ30+U1+A2-T  . . . . .  . . . . . .  . . . . . .  . . . . . . 195
NJ30+U1+A2-T-V1  . .  . . . . . .  . . . . . .  . . . . . . 195
NJ30+U1+A2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ30+U1+DW1-1  . . .  . . . . . .  . . . . . .  . . . . . . 207
NJ30+U1+DW1-10  . .  . . . . . .  . . . . . .  . . . . . . 207
NJ30+U1+E . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ30+U1+E1 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .119
NJ30+U1+E2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .119
NJ30+U1+E2-3 G-3D .  . . . . . .  . . . . . .  . . . . . .182
NJ30+U1+E2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ30+U1+E3 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .119
NJ30+U1+N. .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 168
NJ30+U1+W  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .120
NJ30+U10 +E2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ30P+U1+1N. . . . . .  . . . . . .  . . . . . .  . . . . . . 168
NJ30P+U1+A2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 119
NJ3-18GK-S1 N . . . . .  . . . . . .  . . . . . .  . . . . . . 187
NJ40+U1+A . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 121
NJ40+U1+A2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .121
NJ40+U1+A2-3 D . . . .  . . . . . .  . . . . . .  . . . . . . 182
NJ40+U1+A2-T  . . . . .  . . . . . .  . . . . . .  . . . . . . 195
NJ40+U1+A2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 121
NJ40+U1+E . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 121
NJ40+U1+E1 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .121
NJ40+U1+E2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .121
NJ40+U1+E2-3 G-3D .  . . . . . .  . . . . . .  . . . . . .182
NJ40+U1+E2-C . . . . .  . . . . . .  . . . . . .  . . . . . . 135
NJ40+U1+E2-V1  . . . .  . . . . . .  . . . . . .  . . . . . . 121
NJ40+U1+E3 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .121
NJ40+U1+N. .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 168
NJ40+U1+W  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .123
NJ40+U10 +E2 . . . . . .  . . . . . .  . . . . . .  . . . . . . 121
NJ40+U4+W4-BHMS5 . . . . . .  . . . . . .  . . . . . . 121
NJ40-FP-SN-P1 . . . . .  . . . . . .  . . . . . .  . . . . . . 190
NJ40P-FP-A2-P1 . . . .  . . . . . .  . . . . . .  . . . . . . 126
NJ4-12GK40-E  . . . . .  . . . . . .  . . . . . .  . . . . . .  .66
NJ4-12GK40-E1  . . . .  . . . . . .  . . . . . .  . . . . . .  .66
NJ4-12GK40-E2  . . . .  . . . . . .  . . . . . .  . . . . . .  .66
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NJ4-12 GK4 0-E3 . . . . . . . . . . . . . . . . . . . . . . . 66
NJ4-12 GK-N . . . . . . . . . . . . . . . . . . . . . . . . . 156
NJ4-12 GK-SN. . . . . . . . . . . . . . . . . . . . . . . . 186
NJ4-12 GM 40-E. . . . . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E1. . . . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E2. . . . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E2 -3G-3D. . . . . . . . . . . . . . . . 174
NJ4-12 GM 40-E2 -V1 . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E2 -V1-3G-3D . . . . . . . . . . . . . 174
NJ4-12 GM 40-E3. . . . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E3 -V1 . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 40-E-V1. . . . . . . . . . . . . . . . . . . . . 67
NJ4-12 GM 50-W O. . . . . . . . . . . . . . . . . . . . . . 71
NJ4-12 GM 50-W O-V13 . . . . . . . . . . . . . . . . . . 71
NJ4-12 GM 50-W S. . . . . . . . . . . . . . . . . . . . . . 71
NJ4-12 GM 50-W S-V12 . . . . . . . . . . . . . . . . . . 71
NJ4-12 GM 50-W S-V13 . . . . . . . . . . . . . . . . . . 71
NJ4-12 GM -N  . . . . . . . . . . . . . . . . . . . . . . . . 157
NJ4-12 GM -N-V1. . . . . . . . . . . . . . . . . . . . . . 157
NJ4-30 GM -N-200 . . . . . . . . . . . . . . . . . . . . . 194
NJ4-N-H31 . . . . . . . . . . . . . . . . . . . . . . . . . . 199
NJ50-FP-A-P1  . . . . . . . . . . . . . . . . . . . . . . . 126
NJ5-11 -N  . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
NJ5-11 -N-G  . . . . . . . . . . . . . . . . . . . . . . . . . 155
NJ5-18 GK-N . . . . . . . . . . . . . . . . . . . . . . . . . 158
NJ5-18 GK-N-150 . . . . . . . . . . . . . . . . . . . . . 192
NJ5-18 GK-SN. . . . . . . . . . . . . . . . . . . . . . . . 187
NJ5-18 GM 50-A2. . . . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-A2 -V1 . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E. . . . . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E1. . . . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E2. . . . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E2 -3G-3D. . . . . . . . . . . . . . . . 176
NJ5-18 GM 50-E2 -V1 . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E2 -V1-3G-3D . . . . . . . . . . . . . 176
NJ5-18 GM 50-E3. . . . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM 50-E-V1. . . . . . . . . . . . . . . . . . . . . 73
NJ5-18 GM -N  . . . . . . . . . . . . . . . . . . . . . . . . 159
NJ5-18 GM -N-V1. . . . . . . . . . . . . . . . . . . . . . 159
NJ5-30 GK-S1N. . . . . . . . . . . . . . . . . . . . . . . 189
NJ60-FP-E2 -P2  . . . . . . . . . . . . . . . . . . . . . . 126
NJ6-22 -N  . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
NJ6-22 -N-G  . . . . . . . . . . . . . . . . . . . . . . . . . 160
NJ6-22 -SN . . . . . . . . . . . . . . . . . . . . . . . . . . 188
NJ6-22 -SN-G . . . . . . . . . . . . . . . . . . . . . . . . 188
NJ6-F-A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
NJ6-F-A2  . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
NJ6-F-E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
NJ6-F-E2  . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
NJ6-F-N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
NJ6S1+U1+N1 . . . . . . . . . . . . . . . . . . . . . . . 168
NJ8-18 GK-N . . . . . . . . . . . . . . . . . . . . . . . . . 158
NJ8-18 GK-N-150 . . . . . . . . . . . . . . . . . . . . . 192
NJ8-18 GK-SN. . . . . . . . . . . . . . . . . . . . . . . . 187
NJ8-18 GM 50-A2. . . . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM 50-A2 -V1 . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM 50-E0. . . . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM 50-E2. . . . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM 50-E2 -3G-3D. . . . . . . . . . . . . . . . 176
NJ8-18 GM 50-E2 -V1 . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM 50-E2 -V1-3G-3D . . . . . . . . . . . . . 176
NJ8-18 GM 50-E-V1. . . . . . . . . . . . . . . . . . . . . 79
NJ8-18 GM -N  . . . . . . . . . . . . . . . . . . . . . . . . 159
NJ8-18 GM -N-V1. . . . . . . . . . . . . . . . . . . . . . 159
NMB1,5 -8GM50 -E0-FE  . . . . . . . . . . . . . . . . 146
NMB1,5 -8GM50 -E2-C-FE-V1. . . . . . . . . . . . 146
NMB1,5 -8GM50 -E2-FE  . . . . . . . . . . . . . . . . 146
NMB1,5 -8GM65 -E0-FE-V1. . . . . . . . . . . . . . 146
NMB1,5 -8GM65 -E0-FE-V3. . . . . . . . . . . . . . 146
NMB1,5 -8GM65 -E2-FE-V1. . . . . . . . . . . . . . 146
NMB1,5 -8GM65 -E2-FE-V3. . . . . . . . . . . . . . 146
NMB2-12GM55-E0-FE . . . . . . . . . . . . . . . . . 147
NMB2-12GM55-E0-NFE. . . . . . . . . . . . . . . . 147
NMB2-12GM55-E1-FE . . . . . . . . . . . . . . . . . 147
NMB2-12GM55-E1-NFE. . . . . . . . . . . . . . . . 147
NMB2-12GM55-E2-FE . . . . . . . . . . . . . . . . . 147
NMB2-12GM65-E2-C-FE-V1 . . . . . . . . . . . . 147
NMB2-12GM65-E2-FE-V1 . . . . . . . . . . . . . . 147
NMB2-12GM65-E2-NFE-V1 . . . . . . . . . . . . . 147
NMB2-12GM75-Z0-FE-V1 . . . . . . . . . . . . . . 147
NMB2-12GM75-Z3-FE-V1 . . . . . . . . . . . . . . 147
NMB5-18GM55-E0-FE . . . . . . . . . . . . . . . . . 148
NMB5-18GM55-E1-NFE. . . . . . . . . . . . . . . . 148
NMB5-18GM55-E2-FE . . . . . . . . . . . . . . . . . 148
NMB5-18GM55-E2-NFE. . . . . . . . . . . . . . . . 148
NMB5-18GM65-E0-C-FE-V1 . . . . . . . . . . . . 148
NMB5-18GM65-E2-FE-V1 . . . . . . . . . . . . . . 148
NMB5-18GM65-E2-NFE-V1 . . . . . . . . . . . . . 148
NMB5-18GM65-Z0-FE-V1 . . . . . . . . . . . . . . 148
NMB5-18GM65-Z0-NFE-V1 . . . . . . . . . . . . . 148
NMB8-30GM55-E0-FE . . . . . . . . . . . . . . . . . 149
NMB8-30GM55-E2-FE . . . . . . . . . . . . . . . . . 149

NMB8-30GM65-E0-FE-V1. . . . . . . . .  . . . . . . 1 49
NMB8-30GM65-E2-FE-V1. . . . . . . . .  . . . . . . 1 49
NMB8-30GM65-E2-NFE-V1  . . . . . . .  . . . . . . 1 49
NMB8-30GM65-Z0 -FE-V1 . . . . . . . . .  . . . . . . 1 49
NMB8-30GM65-Z0 -NFE-V1  . . . . . . .  . . . . . . 1 49
NRB1,5 -8GM40 -E2-C-V1  . . . . . . . . .  . . . . . . 1 39
NRB1,5 -8GM40 -E2-V1  . . . . . . . . . . .  . . . . . . 1 39
NRB10 -30GM5 0-E2-C-V1 . . . . . . . . .  . . . . . . 1 42
NRB12 -18GM4 0-E2-C-V1 . . . . . . . . .  . . . . . . 1 41
NRB12 -18GM4 0-E2-V1 . . . . . . . . . . .  . . . . . . 1 41
NRB15 -30GM5 0-E2-C-V1 . . . . . . . . .  . . . . . . 1 42
NRB15 -30GM5 0-E2-V1 . . . . . . . . . . .  . . . . . . 1 42
NRB20 -L3-A2-C-V1 . . . . . . . . . . . . . .  . . . . . . 1 43
NRB20 -L3-A2-V1 . . . . . . . . . . . . . . . .  . . . . . . 1 43
NRB2-12GM45 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 40
NRB2-6,5M5 0-E2-V3 . . . . . . . . . . . . .  . . . . . . 1 38
NRB2-8GM40-E2-C-V1 . . . . . . . . . . .  . . . . . . 1 39
NRB2-8GM40-E2-V1 . . . . . . . . . . . . .  . . . . . . 1 39
NRB4-12GM40 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 40
NRB4-12GM40 -E2-V1 . . . . . . . . . . . .  . . . . . . 1 40
NRB50 -FP-A2-C-P3-V1 . . . . . . . . . . .  . . . . . . 1 44
NRB50 -FP-A2-P3-V1  . . . . . . . . . . . .  . . . . . . 1 44
NRB5-18GM50 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 41
NRB8-18GM50 -E2-C-V1 . . . . . . . . . .  . . . . . . 1 41
NRB8-18GM50 -E2-V1 . . . . . . . . . . . .  . . . . . . 1 41
NRN10-1 2GM40-E2-C-V1 . . . . . . . . .  . . . . . . 1 40
NRN10-1 2GM40-E2-V1 . . . . . . . . . . .  . . . . . . 1 40
NRN12-1 8GM50-E2-C-V1 . . . . . . . . .  . . . . . . 1 41
NRN15-1 8GM50-E2-C-V1 . . . . . . . . .  . . . . . . 1 41
NRN15-1 8GM50-E2-V1 . . . . . . . . . . .  . . . . . . 1 41
NRN15-3 0GM50-E2-C-V1 . . . . . . . . .  . . . . . . 1 42
NRN20-3 0GM50-E2-C-V1 . . . . . . . . .  . . . . . . 1 42
NRN30-3 0GM50-E2-C-V1 . . . . . . . . .  . . . . . . 1 42
NRN30-3 0GM50-E2-V1 . . . . . . . . . . .  . . . . . . 1 42
NRN35-L 3-A2-C-V1. . . . . . . . . . . . . .  . . . . . . 1 43
NRN35-L 3-A2-V1  . . . . . . . . . . . . . . .  . . . . . . 1 43
NRN40-L 3K-A2-C-V1  . . . . . . . . . . . .  . . . . . . 1 43
NRN40-L 3K-A2-V1  . . . . . . . . . . . . . .  . . . . . . 1 43
NRN4-12 GM 45-E2 -C-V1 . . . . . . . . . .  . . . . . . 1 40
NRN4-8GM4 0-E2-C-V1 . . . . . . . . . . .  . . . . . . 1 39
NRN4-8GM4 0-E2-V1 . . . . . . . . . . . . .  . . . . . . 1 39
NRN6-6,5 M50-E2-V3  . . . . . . . . . . . .  . . . . . . 1 38
NRN6-8GM4 0-E2-C-V1 . . . . . . . . . . .  . . . . . . 1 39
NRN6-8GM4 0-E2-V1 . . . . . . . . . . . . .  . . . . . . 1 39
NRN75-FP-A2 -C-P3-V1  . . . . . . . . . .  . . . . . . 1 44
NRN75-FP-A2 -P3-V1  . . . . . . . . . . . .  . . . . . . 1 44
NRN8-12 GM 45-E2 -C-V1 . . . . . . . . . .  . . . . . . 1 40
NRN8-18 GM 50-E2 -C-V1 . . . . . . . . . .  . . . . . . 1 41
Nut M1 2K-VE . . . . . . . . . . . . . . . . . . .  . . . . . . 7 02
Nut M1 8K-VE . . . . . . . . . . . . . . . . . . .  . . . . . . 7 02
Nut M3 0K-VE . . . . . . . . . . . . . . . . . . .  . . . . . . 7 02
OBE10 M-18 GM 60-SE4 . . . . . . . . . . .  . . . . . . 3 36
OBE10 M-18 GM 60-SE4 -V1 . . . . . . . .  . . . . . . 3 36
OBE10 M-18 GM 60-SE5 . . . . . . . . . . .  . . . . . . 3 36
OBE10 M-18 GM 60-SE5 -V1 . . . . . . . .  . . . . . . 3 36
OBS40 00-1 8GM 60-E4  . . . . . . . . . . .  . . . . . . 3 70
OBS40 00-1 8GM 60-E4-V1 . . . . . . . . .  . . . . . . 3 70
OBS40 00-1 8GM 60-E5  . . . . . . . . . . .  . . . . . . 3 70
OBS40 00-1 8GM 60-E5-V1 . . . . . . . . .  . . . . . . 3 70
OBT200-18GM60-E4 . . . . . . . . . . . . .  . . . . . . 3 87
OBT200-18GM60-E4-V1 . . . . . . . . . .  . . . . . . 3 87
OBT200-18GM60-E5 . . . . . . . . . . . . .  . . . . . . 3 87
OBT200-18GM60-E5-V1 . . . . . . . . . .  . . . . . . 3 87
OBT500-18GM60-E4 . . . . . . . . . . . . .  . . . . . . 3 87
OBT500-18GM60-E4-V1 . . . . . . . . . .  . . . . . . 3 87
OBT500-18GM60-E5 . . . . . . . . . . . . .  . . . . . . 3 87
OBT500-18GM60-E5-V1 . . . . . . . . . .  . . . . . . 3 87
OCH100-M1K-E23  . . . . . . . . . . . . . .  . . . . . . 4 06
OCS2000-M1K-N2  . . . . . . . . . . . . . .  . . . . . . 4 25
OCT30 0-M1 K-N2 . . . . . . . . . . . . . . . .  . . . . . . 4 29
OFR-100/10 0 . . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR-100/10 0 . . . . . . . . . . . . . . . . . . .  . . . . . . 7 16
OFR-1000/1 000 . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR-3870-45700 /76  . . . . . . . . . . . . .  . . . . . . 6 89
OFR-3870-A4  . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR-600/20 0 . . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR70 -2  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR-800/20 0 . . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OFR-A4 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 89
OJ3000 -M1K-E01  . . . . . . . . . . . . . . .  . . . . . . 3 66
OJ3000 -M1K-E23  . . . . . . . . . . . . . . .  . . . . . . 3 66
OJ500-M1K-E01  . . . . . . . . . . . . . . . .  . . . . . . 3 81
OJ500-M1K-E01  . . . . . . . . . . . . . . . .  . . . . . . 4 17
OJ500-M1K-E23  . . . . . . . . . . . . . . . .  . . . . . . 3 81
OJ500-M1K-E23  . . . . . . . . . . . . . . . .  . . . . . . 4 17
OLA1 8 Adapte r . . . . . . . . . . . . . . . . .  . . . . . . 7 00
OMH 4-4950  . . . . . . . . . . . . . . . . . . .  . . . . . . 6 68
OMH-01 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 58
OMH-02 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 58
OMH-03 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 58
OMH-04 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 55
OMH-05 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 6 59

OMH-06  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 59
OMH-07  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 59
OMH-21  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 59
OMH-22  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 60
OMH-4.1 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 60
OMH-40  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 60
OMH-91  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 60
OMH-DAD10  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 67
OMH-GL . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 64
OMH-K01  . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 64
OMH-K02  . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 64
OMH-K03  . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 64
OMH-LS6 10-0 1  . . . . .  . . . . . .  . . . . . .  . . . . . 6 67
OMH-LS6 10-0 1  . . . . .  . . . . . .  . . . . . .  . . . . . 7 15
OMH-LS6 10-0 2  . . . . .  . . . . . .  . . . . . .  . . . . . 6 67
OMH-LS6 10-0 2  . . . . .  . . . . . .  . . . . . .  . . . . . 7 16
OMH-LS6 10-0 3  . . . . .  . . . . . .  . . . . . .  . . . . . 6 67
OMH-ML 5 . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 61
OMH-ML 5 . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 61
OMH-ML 6 . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 61
OMH-ML 6-U . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 61
OMH-ML 6-Z . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 62
OMH-ML 7-01  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 62
OMH-ML 7-02  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 62
OMH-ML 7-03  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 62
OMH-ML V11. .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 63
OMH-ML V11-K . . . . . .  . . . . . .  . . . . . .  . . . . . 6 63
OMH-ML V12-HWG. . .  . . . . . .  . . . . . .  . . . . . 6 63
OMH-ML V12-HWK . . .  . . . . . .  . . . . . .  . . . . . 6 63
OMH-RL28-C .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 66
OMH-RL31-01  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 66
OMH-RL31-02  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 66
OMH-RL31-03  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 66
OMH-RL36 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 65
OMH-RL39 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 65
OMH-RLK29 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 65
OMH-RLK29-HW  . . . .  . . . . . .  . . . . . .  . . . . . 6 65
OMH-SBL-01  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 68
OMH-VDM35  .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 13
OMH-VDM35-01 . . . . .  . . . . . .  . . . . . .  . . . . . 7 14
OTS 18 . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 00
PA02 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 01
PL1 -F25-B3 B-K  . . . . .  . . . . . .  . . . . . .  . . . . . 2 47
PL1 -F25-B3 B-S  . . . . .  . . . . . .  . . . . . .  . . . . . 2 47
PL1 -F25-E8 -K .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 41
PL1 -F25-E8 -S .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 41
PL2 -F25-E8 -K .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 42
PL2 -F25-E8 -S .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 42
PL2 -F25-N4-K  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 44
PL2 -F25-N4-S  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 44
PL3 -F25-N4-K  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 45
PL3 -F25-N4-S  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 45
PL4 -F25-E8 -K .  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 43
PL4 -F25-N4-K  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 46
PL4 -F25-N4-S  . . . . . .  . . . . . .  . . . . . .  . . . . . 2 46
PLVScan P08-03 00-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P08-03 40-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P16-03 00-2 0/47/13 9  . . . . . .  . . . . . 4 58
PLVScan P16-06 40-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P16-07 28-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P16-07 28-4 8/47/86  .  . . . . . .  . . . . . 4 60
PLVScan P24-09 80-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P24-11 16-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P24-11 16-4 8/47/86  .  . . . . . .  . . . . . 4 60
PLVScan P32-06 20-2 0/47/13 9  . . . . . .  . . . . . 4 58
PLVScan P32-13 20-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P32-15 04-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P40-16 60-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P40-18 92-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P48-09 40-2 0/47/13 9  . . . . . .  . . . . . 4 58
PLVScan P48-09 40-2 0/47/86  .  . . . . . .  . . . . . 4 58
PLVScan P48-20 00-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P48-20 00-4 2/47/86  .  . . . . . .  . . . . . 4 59
PLVScan P48-22 80-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P56-23 40-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P56-23 40-4 2/47/86  .  . . . . . .  . . . . . 4 59
PLVScan P56-26 68-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P64-12 60-2 0/47/13 9  . . . . . .  . . . . . 4 58
PLVScan P64-12 60-2 0/47/86  .  . . . . . .  . . . . . 4 58
PLVScan P64-26 80-4 2/47/13 9  . . . . . .  . . . . . 4 59
PLVScan P64-26 80-4 2/47/86  .  . . . . . .  . . . . . 4 59
PLVScan P64-30 56-4 8/47/13 9  . . . . . .  . . . . . 4 60
PLVScan P64-30 56-4 8/47/86  .  . . . . . .  . . . . . 4 60
PM I104-F90-IE8-V15 .  . . . . . .  . . . . . .  . . . . . 6 03
PM I104-F90-IU-V1 . . .  . . . . . .  . . . . . .  . . . . . 6 03
PM I120-F90-IE8-V15 .  . . . . . .  . . . . . .  . . . . . 6 04
PM I120-F90-IU-V1 . . .  . . . . . .  . . . . . .  . . . . . 6 04
PM I14V-F112-U-V3  . .  . . . . . .  . . . . . .  . . . . . 6 01
PM I210-F110 -IU -V1 . .  . . . . . .  . . . . . .  . . . . . 6 05
PM I360D-F130-3E2-V1 5  . . . .  . . . . . .  . . . . . 6 06
PM I360D-F130-IE8-V15 . . . . .  . . . . . .  . . . . . 6 06
PM I360D-F130-IUE8-V15  . . .  . . . . . .  . . . . . 6 06
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PMI3 60-F110-IU-V1 . . . . . . . . . . . . . . . . . . . .60 5
PMI8 0-F90-IE8-V1 5 . . . . . . . . . . . . . . . . . . . .60 2
PMI8 0-F90-IU-V1. . . . . . . . . . . . . . . . . . . . . .60 2
PR16A-15 0-K-2-F-F. . . . . . . . . . . . . . . . . . . .45 7
PR16A-15 0-K-2-F-S. . . . . . . . . . . . . . . . . . . .45 7
PR16A-15 0-K-2-W -S . . . . . . . . . . . . . . . . . . .45 7
PR16A-30 -K-2-F-F . . . . . . . . . . . . . . . . . . . . .45 7
PR16A-30 -K-2-F-S . . . . . . . . . . . . . . . . . . . . .45 7
PR16A-30 -K-2-W-S . . . . . . . . . . . . . . . . . . . .45 7
Protective cap  LS610 . . . . . . . . . . . . . . . . . . .71 7
Protective cover . . . . . . . . . . . . . . . . . . . . . . .67 3
PSM58 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .58 9
PSM58 X. . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 6
PSS58  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .58 9
PSS58X . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 6
PVM14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 5
PVM58 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .58 9
PVM58 X. . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 6
PVS14  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 5
PVS58  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .58 9
PVS58X . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 6
RAL100-IR/32 /98 . . . . . . . . . . . . . . . . . . . . . .44 2
RAL150-IR/32 /98 . . . . . . . . . . . . . . . . . . . . . .44 2
RAL50-I R/32/9 8 . . . . . . . . . . . . . . . . . . . . . . .44 1
RAL70-I R/32/9 8 . . . . . . . . . . . . . . . . . . . . . . .44 1
RC10-14-N0 . . . . . . . . . . . . . . . . . . . . . . . . . .26 4
RC10-14-N3 . . . . . . . . . . . . . . . . . . . . . . . . . .26 4
RC15-14-N0 . . . . . . . . . . . . . . . . . . . . . . . . . .26 5
RC15-14-N3 . . . . . . . . . . . . . . . . . . . . . . . . . .26 5
RE 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .64 7
Refle cto r 500  mm x 500  mm  . . . . . . . . . . . . .71 7
Refle cto r H100-2R . . . . . . . . . . . . . . . . . . . . .71 6
REFLEKTOR A17  . . . . . . . . . . . . . . . . . . . . .68 7
REFLEKTOR A25  . . . . . . . . . . . . . . . . . . . . .68 7
REFLEKTOR A35  . . . . . . . . . . . . . . . . . . . . .68 7
REFLEKTOR A46  . . . . . . . . . . . . . . . . . . . . .68 7
REFLEKTOR A48  . . . . . . . . . . . . . . . . . . . . .68 8
REFLEKTOR A80  . . . . . . . . . . . . . . . . . . . . .68 8
REFLEKTOR C110-2. . . . . . . . . . . . . . . . . . .68 6
REFLEKTOR C60 . . . . . . . . . . . . . . . . . . . . .68 5
REFLEKTOR C65 . . . . . . . . . . . . . . . . . . . . .68 5
REFLEKTOR CA24 . . . . . . . . . . . . . . . . . . . .68 8
REFLEKTOR C lip 50HT  . . . . . . . . . . . . . . . .69 5
REFLEKTOR C lip25  . . . . . . . . . . . . . . . . . . .69 0
REFLEKTOR C lip40  . . . . . . . . . . . . . . . . . . .69 0
REFLEKTOR C lip42  . . . . . . . . . . . . . . . . . . .69 0
REFLEKTOR H100  . . . . . . . . . . . . . . . . . . . .68 4
REFLEKTOR H116HT . . . . . . . . . . . . . . . . . .69 5
REFLEKTOR H160  . . . . . . . . . . . . . . . . . . . .68 5
REFLEKTOR H180  . . . . . . . . . . . . . . . . . . . .68 5
REFLEKTOR H32 . . . . . . . . . . . . . . . . . . . . .68 2
REFLEKTOR H40 . . . . . . . . . . . . . . . . . . . . .68 2
REFLEKTOR H48 . . . . . . . . . . . . . . . . . . . . .68 2
REFLEKTOR H50 . . . . . . . . . . . . . . . . . . . . .68 2
REFLEKTOR H50x100  . . . . . . . . . . . . . . . . .68 3
REFLEKTOR H60 . . . . . . . . . . . . . . . . . . . . .68 3
REFLEKTOR H65 . . . . . . . . . . . . . . . . . . . . .68 3
REFLEKTOR H72 . . . . . . . . . . . . . . . . . . . . .68 3
REFLEKTOR H75 . . . . . . . . . . . . . . . . . . . . .68 4
REFLEKTOR H78 . . . . . . . . . . . . . . . . . . . . .68 4
REFLEKTOR H85-2 . . . . . . . . . . . . . . . . . . . .68 4
REFLEKTOR H85HT . . . . . . . . . . . . . . . . . . .69 5
REFLEKTOR HEATER 120 . . . . . . . . . . . . . .69 6
REFLEKTOR MA2 1 . . . . . . . . . . . . . . . . . . . .69 2
REFLEKTOR MA5 0 . . . . . . . . . . . . . . . . . . . .69 2
REFLEKTOR MCLIP 15HT . . . . . . . . . . . . . .69 5
REFLEKTOR MCLIP 21  . . . . . . . . . . . . . . . .69 2
REFLEKTOR MH20 . . . . . . . . . . . . . . . . . . . .69 2
REFLEKTOR MH23 . . . . . . . . . . . . . . . . . . . .69 3
REFLEKTOR MH50 . . . . . . . . . . . . . . . . . . . .69 3
REFLEKTOR MH56 . . . . . . . . . . . . . . . . . . . .69 3
REFLEKTOR MH78 . . . . . . . . . . . . . . . . . . . .69 4
REFLEKTOR MH82 . . . . . . . . . . . . . . . . . . . .69 4
REFLEKTOR MS2 1 . . . . . . . . . . . . . . . . . . . .69 4
REFLEKTOR MVR10  . . . . . . . . . . . . . . . . . .69 4
REFLEKTOR ORR50G . . . . . . . . . . . . . . . . .69 6
REFLEKTOR S25  . . . . . . . . . . . . . . . . . . . . .69 1
REFLEKTOR S42  . . . . . . . . . . . . . . . . . . . . .69 1
REFLEKTOR VR10 . . . . . . . . . . . . . . . . . . . .68 6
RHI58N-*******1 . . . . . . . . . . . . . . . . . . . . . . .57 2
RHI58N-*******6 . . . . . . . . . . . . . . . . . . . . . . .57 2
RHI58N-*******X. . . . . . . . . . . . . . . . . . . . . . .57 2
RHI90N-*******1 . . . . . . . . . . . . . . . . . . . . . . .57 5
RHI90N-*******6 . . . . . . . . . . . . . . . . . . . . . . .57 5
RHS58N-*******Z . . . . . . . . . . . . . . . . . . . . . .57 3
RJ15 -14-N . . . . . . . . . . . . . . . . . . . . . . . . . . .26 5
RJ15 -N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 5
RJ21 -E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 6
RJ21 -E2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 6
RJ21 -E3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 6
RJ21 -N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 7
RJ43 -E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26 8

RJ43-E2  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268
RJ43-N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269
RL 23-8 -H-1000 -IR /104/11 6/125 . . . . . . . . . .  398
RL 23-8 -H-1000 -IR /47/92/ 104 . . . . . . . . . . . .  398
RL 23-8 -H-1000 -IR /49/92/ 104 . . . . . . . . . . . .  398
RL 23-8 -H-2000 -IR /104/11 6/125 . . . . . . . . . .  398
RL 23-8 -H-2000 -IR /47/92/ 104 . . . . . . . . . . . .  398
RL 23-8 -H-2000 -IR /49/92/ 104 . . . . . . . . . . . .  398
RL 23-8 -H-500-RT/116 /125 . . . . . . . . . . . . . .  398
RL 23-8 -H-500-RT/47/9 2/104  . . . . . . . . . . . .  398
RL 23-8 -H-500-RT/49/9 2 . . . . . . . . . . . . . . . .  398
RL 28-5 4-G/47/ 105  . . . . . . . . . . . . . . . . . . . .  358
RL 28-5 4-G/47/ 115  . . . . . . . . . . . . . . . . . . . .  358
RL 28-5 4-G/76a /110/11 5 . . . . . . . . . . . . . . . .  358
RL 28-5 4-G-Z/47 /116 . . . . . . . . . . . . . . . . . . .  358
RL 28-5 4-G-Z/76 a/110/1 16 . . . . . . . . . . . . . .  358
RL 28-5 5/35/47 /115b . . . . . . . . . . . . . . . . . . .  355
RL 28-5 5/47/82 b/105 . . . . . . . . . . . . . . . . . . .  355
RL 28-5 5/47/82 b/115 . . . . . . . . . . . . . . . . . . .  355
RL 28-5 5/49/82 b/105 . . . . . . . . . . . . . . . . . . .  355
RL 28-5 5/82b/1 10/115 . . . . . . . . . . . . . . . . . .  355
RL 28-5 5-B3B/7 3c . . . . . . . . . . . . . . . . . . . . .  360
RL 28-5 5-LAS/4 7/82b/1 05 . . . . . . . . . . . . . . .  356
RL 28-5 5-LAS/4 7/82b/1 15 . . . . . . . . . . . . . . .  356
RL 28-5 5-LAS/7 6a/82b /105/11 0  . . . . . . . . . .  356
RL 28-5 5-LAS/7 6a/82b /110/11 5  . . . . . . . . . .  356
RL 28-5 5-LAS-B3B/73c . . . . . . . . . . . . . . . . .  360
RL 28-5 5-V/47 /82b/10 5 . . . . . . . . . . . . . . . . .  359
RL 28-5 5-V/49 /82b/10 5 . . . . . . . . . . . . . . . . .  359
RL 28-5 5-V-B3B/73c  . . . . . . . . . . . . . . . . . . .  360
RL 28-5 5-V-Z/4 7/82b/1 16  . . . . . . . . . . . . . . .  359
RL 28-5 5-Z/47/76 a/82b/1 16. . . . . . . . . . . . . .  355
RL 28-5 5-Z/76a/8 2b/110 /116 . . . . . . . . . . . . .  355
RL 28-8 -H-1500 -LAS/1 05/110 . . . . . . . . . . . .  401
RL 28-8 -H-1500 -LAS/4 7/105 . . . . . . . . . . . . .  401
RL 28-8 -H-1500 -LAS/4 7/115b . . . . . . . . . . . .  401
RL 28-8 -H-2000 -IR /105/11 0  . . . . . . . . . . . . .  400
RL 28-8 -H-2000 -IR /47/105  . . . . . . . . . . . . . .  400
RL 28-8 -H-2000 -IR /47/115  . . . . . . . . . . . . . .  400
RL 28-8 -H-400-FFP-RT/47/105 . . . . . . . . . . .  400
RL 28-8 -H-400-RT/105 /110 . . . . . . . . . . . . . .  400
RL 28-8 -H-400-RT/47/1 05 . . . . . . . . . . . . . . .  400
RL 28-8 -H-400-RT/47/1 15 . . . . . . . . . . . . . . .  400
RL 28-8 -H-400-RT-B3 B/73c  . . . . . . . . . . . . .  403
RL 28-8 -H-400-RT-Z/110 /116  . . . . . . . . . . . .  400
RL 28-8 -H-700-IR/ 47/105  . . . . . . . . . . . . . . .  400
RL 28-8 -H-700-RT/105 /110 . . . . . . . . . . . . . .  400
RL 28-8 -H-700-RT/47/1 05 . . . . . . . . . . . . . . .  400
RL 28-8 -H-700-RT-B3 B/73c  . . . . . . . . . . . . .  403
RL 28-8 -H-700-RT-Z/47/ 116  . . . . . . . . . . . . .  400
RL 28-GLASS-C  . . . . . . . . . . . . . . . . . . . . . .  700
RL 29-5 5/115b/ 136  . . . . . . . . . . . . . . . . . . . .  361
RL 29-5 5/25/73 c/1 36 . . . . . . . . . . . . . . . . . . .  361
RL 29-5 5/73c/136  . . . . . . . . . . . . . . . . . . . . .  361
RL 29-5 5-V/11 5b/136  . . . . . . . . . . . . . . . . . .  361
RL 29-5 5-V/25 /73c/136  . . . . . . . . . . . . . . . . .  361
RL 29-5 5-V/73 c/1 36. . . . . . . . . . . . . . . . . . . .  361
RL 29-8 -200 0/115b/ 136 . . . . . . . . . . . . . . . . .  378
RL 29-8 -200 0/59/73 c/1 36  . . . . . . . . . . . . . . .  378
RL 29-8 -200 0/73c/136 . . . . . . . . . . . . . . . . . .  378
RL 29-8 -H-1200 -RT/11 5b/136 . . . . . . . . . . . .  404
RL 29-8 -H-1200 -RT/59 /73c/136  . . . . . . . . . .  404
RL 29-8 -H-1200 -RT/73 c/1 36 . . . . . . . . . . . . .  404
RL 31-5 4/115/1 36  . . . . . . . . . . . . . . . . . . . . .  362
RL 31-5 4/115b/ 136  . . . . . . . . . . . . . . . . . . . .  362
RL 31-5 4/25/73 c/1 36 . . . . . . . . . . . . . . . . . . .  362
RL 31-5 4/73c/136  . . . . . . . . . . . . . . . . . . . . .  362
RL 31-8 -120 0-RT/59 /73c/136  . . . . . . . . . . . .  379
RL 31-8 -120 0-RT/73 c/1 36 . . . . . . . . . . . . . . .  379
RL 31-8 -HGU-30 0-RT/11 5b/136  . . . . . . . . . .  405
RL 31-8 -HGU-30 0-RT/59 /73c/136 . . . . . . . . .  405
RL 31-8 -HGU-30 0-RT/73 c/1 36  . . . . . . . . . . .  405
RL 32-5 4/32/73 c/8 2b . . . . . . . . . . . . . . . . . . .  364
RL 32-5 4-Ex2/47 /73c . . . . . . . . . . . . . . . . . . .  423
RL 32-5 5-Ex2/47 /73c . . . . . . . . . . . . . . . . . . .  423
RL 32-8 -H-2482 -400 -Ex2/47/ 73c. . . . . . . . . .  427
RL 32-8 -H-800-Ex2/47/7 3c . . . . . . . . . . . . . .  427
RL 36-5 5-Ex/40b /116 . . . . . . . . . . . . . . . . . . .  424
RL 36-8 -200 0-Ex/40b /116 . . . . . . . . . . . . . . .  428
RL K23-8 -H-1000 -IR /31/116  . . . . . . . . . . . . .  399
RL K23-8 -H-2000 -IR /31/116  . . . . . . . . . . . . .  399
RL K23-8 -H-500-RT/31/1 16. . . . . . . . . . . . . .  399
RL K28-5 4-G/31/ 116  . . . . . . . . . . . . . . . . . . .  358
RL K28-5 5/31/11 6 . . . . . . . . . . . . . . . . . . . . .  357
RL K28-5 5-LAS-Z/ 31/116  . . . . . . . . . . . . . . .  357
RL K28-5 5-V-Z/3 1/116 . . . . . . . . . . . . . . . . . .  359
RL K28-5 5-Z/31/11 6  . . . . . . . . . . . . . . . . . . .  357
RL K28-8 -H-2000 -IR -Z/31/11 6  . . . . . . . . . . .  402
RL K28-8 -H-400-RT-Z/31/ 116 . . . . . . . . . . . .  402
RL K28-8 -H-700-RT-Z/31/ 116 . . . . . . . . . . . .  402
RL K31-5 4/25/31 /115 . . . . . . . . . . . . . . . . . . .  363
RL K31-5 4/31/11 5 . . . . . . . . . . . . . . . . . . . . .  363

RLK3 1-6/ 25/31/1 15 . .  . . . . . .  . . . . . .  . . . . . . 363
RLK3 1-6/ 31/115 . . . . .  . . . . . .  . . . . . .  . . . . . . 363
RLK3 1-8-1200 -RT/31 /115 . . .  . . . . . .  . . . . . . 379
RLK3 1-8-1200 -RT/31 /59/115  . . . . . .  . . . . . . 379
RLK3 9-54 /31/40a /116  . . . . . .  . . . . . .  . . . . . . 365
RLK3 9-54 -Z/31/40 a/116  . . . .  . . . . . .  . . . . . . 365
RLK3 9-55 /31/35/ 40a/116 . . . .  . . . . . .  . . . . . . 365
RLK3 9-55 -Z/31/35 /40a/11 6 . .  . . . . . .  . . . . . . 365
RLK3 9-8-2000 /31/40a /116  . .  . . . . . .  . . . . . . 380
RLK3 9-8-2000 -Z/31/40 a/116 .  . . . . . .  . . . . . .380
RLK3 9-8-800/ 31/40a/ 116  . . .  . . . . . .  . . . . . . 380
RLK3 9-8-800-Z/31/40a /116 . .  . . . . . .  . . . . . . 380
RL-UV3 /32/92  . . . . . .  . . . . . .  . . . . . .  . . . . . . 451
RL-UV3 /45/115  . . . . .  . . . . . .  . . . . . .  . . . . . . 451
RL-UV3 /G/ K/92  . . . . .  . . . . . .  . . . . . .  . . . . . . 451
RL-UV3 /H/9s/32/ 92 . .  . . . . . .  . . . . . .  . . . . . . 451
RL-UV4 /32/92  . . . . . .  . . . . . .  . . . . . .  . . . . . . 451
RSI5 8N-*******1 . . . . .  . . . . . .  . . . . . .  . . . . . . 571
RSI5 8N-*******6 . . . . .  . . . . . .  . . . . . .  . . . . . . 571
RSI5 8N-*******X . . . . .  . . . . . .  . . . . . .  . . . . . . 571
RSI5 8X-*******1 . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RSI5 8X-*******6 . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RSI5 8X-*******X . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RVI2 5*-*******1  . . . . .  . . . . . .  . . . . . .  . . . . . . 568
RVI2 5*-*******6  . . . . .  . . . . . .  . . . . . .  . . . . . . 568
RVI2 5*-*******X  . . . . .  . . . . . .  . . . . . .  . . . . . . 568
RVI5 0N-09B**A*6  . . .  . . . . . .  . . . . . .  . . . . . . 569
RVI5 0N-09B**A*T . . .  . . . . . .  . . . . . .  . . . . . . 569
RVI5 8N-*******1 . . . . .  . . . . . .  . . . . . .  . . . . . . 570
RVI5 8N-*******6 . . . . .  . . . . . .  . . . . . .  . . . . . . 570
RVI5 8N-*******X . . . . .  . . . . . .  . . . . . .  . . . . . . 570
RVI5 8X-*******1 . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RVI5 8X-*******6 . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RVI5 8X-*******X . . . . .  . . . . . .  . . . . . .  . . . . . . 594
RVI7 8 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .574
RVI8 4 .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .593
SB 10M  10R  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .679
SB 40-60 09 R  . . . . . .  . . . . . .  . . . . . .  . . . . . . 679
SB 50-70 09 R  . . . . . .  . . . . . .  . . . . . .  . . . . . . 679
SB 60-80 09 R  . . . . . .  . . . . . .  . . . . . .  . . . . . . 679
SB 70-90 09 R  . . . . . .  . . . . . .  . . . . . .  . . . . . . 679
SB2-Z0 GELB  . . . . . .  . . . . . .  . . . . . .  . . . . . . 248
SB2-Z0 GRUEN. . . . .  . . . . . .  . . . . . .  . . . . . . 248
SB2-Z0-3D GELB  . . .  . . . . . .  . . . . . .  . . . . . . 250
SB2-Z0-3D GRUEN. .  . . . . . .  . . . . . .  . . . . . . 250
SB3,5-A2 . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 252
SB3,5-E2 BLAU . . . . .  . . . . . .  . . . . . .  . . . . . . 252
SB3,5-E2 . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 252
SB3,5-E2-3 D  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .253
SB3,5-G-E2 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 252
SB3,5-G-E2-3D  . . . . .  . . . . . .  . . . . . .  . . . . . . 253
SBL-8-H . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H /25  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H /25/30 . . . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H /30  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H-SL-V  . . . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H-SL-V-Z  . . . .  . . . . . .  . . . . . .  . . . . . . 407
SBL-8-H-SL-V-Z-3 110 . . . . . .  . . . . . .  . . . . . . 407
SBS 100 R . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 679
SC2-N0  GEL B . . . . . .  . . . . . .  . . . . . .  . . . . . . 249
SC2-N0  GRUEN  . . . .  . . . . . .  . . . . . .  . . . . . . 249
SC3, 5-G-N0 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SC3, 5-N0 BLAU. . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ10-E . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 257
SJ10-E2 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 257
SJ10-N . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 258
SJ15-A . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 259
SJ15-A2 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 259
SJ15-E . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 259
SJ15-E2 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 259
SJ15-N . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 261
SJ15-W O . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 260
SJ15-W S . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 260
SJ2-N .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .249
SJ2-S1N  . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 251
SJ2-SN  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 251
SJ3,5-G-N  . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-H  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-N BLAU . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-N GELB . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-N GRUEN . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-N LED  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .254
SJ3,5-N  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 254
SJ3,5-S1N . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 255
SJ3,5-SN . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 255
SJ30-A . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 262
SJ30-A2 . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 262
SJ30-N . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 263
SJ30-W O . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 262
SJ30-W S . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 262
SJ5-G-N . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 256
SJ5-K-N . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 256
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SJ5-N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
SL 3001-X1/GS80-200  . . . . . . . . . . . . . . . . . 710
SL 3002-X1/GS80-200  . . . . . . . . . . . . . . . . . 710
SL 3003-X1/GS80-200  . . . . . . . . . . . . . . . . . 710
SL 3005-X1/GS130-333  . . . . . . . . . . . . . . . . 710
SL 3010-X1/GS130-333  . . . . . . . . . . . . . . . . 710
SL 3015-X1/GS130-333  . . . . . . . . . . . . . . . . 710
SM 12  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656
SM 14  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656
SM 18  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656
SM 30  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656
SM 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656
ST 03  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674
SU10/40 a/49/11 6 . . . . . . . . . . . . . . . . . . . . . 332
SU10/40 a/49/11 6 . . . . . . . . . . . . . . . . . . . . . 382
SU10/40 a/49/11 6 . . . . . . . . . . . . . . . . . . . . . 408
SU11/32 /40a/82 b/115. . . . . . . . . . . . . . . . . . 332
SU11/32 /40a/82 b/115. . . . . . . . . . . . . . . . . . 382
SU11/32 /40a/82 b/115. . . . . . . . . . . . . . . . . . 408
SU11/32 /40a/82 b/92. . . . . . . . . . . . . . . . . . . 332
SU11/32 /40a/82 b/92. . . . . . . . . . . . . . . . . . . 382
SU11/32 /40a/82 b/92. . . . . . . . . . . . . . . . . . . 408
SU11/40 a/49/11 5 . . . . . . . . . . . . . . . . . . . . . 332
SU11/40 a/49/11 5 . . . . . . . . . . . . . . . . . . . . . 382
SU11/40 a/49/11 5 . . . . . . . . . . . . . . . . . . . . . 408
SU11/40 a/49/92 . . . . . . . . . . . . . . . . . . . . . . 332
SU11/40 a/49/92 . . . . . . . . . . . . . . . . . . . . . . 382
SU11/40 a/49/92 . . . . . . . . . . . . . . . . . . . . . . 408
SU15.1-K/103 /115/123 . . . . . . . . . . . . . . . . . 414
SU15.1-K/82f/ 103/115  . . . . . . . . . . . . . . . . . 414
SU15.1-K/82f/ 95/103  . . . . . . . . . . . . . . . . . . 414
SU15.1-K/95/1 02/123 . . . . . . . . . . . . . . . . . . 414
SU15.1-K/95/1 02/126f  . . . . . . . . . . . . . . . . . 414
SU15.1-K/95/1 03/123 . . . . . . . . . . . . . . . . . . 414
SU15-G/30/82f/1 15. . . . . . . . . . . . . . . . . . . . 415
SU15-G/30/82f/9 5. . . . . . . . . . . . . . . . . . . . . 415
SU15-G/32/82f/1 15. . . . . . . . . . . . . . . . . . . . 415
SU15-G/32/82f/9 5. . . . . . . . . . . . . . . . . . . . . 415
SU18-16/40a /102/11 5/126a . . . . . . . . . . . . . 416
SU18-16/40a /110/11 5/126a . . . . . . . . . . . . . 416
SU18-40a/10 2/115/1 23  . . . . . . . . . . . . . . . . 416
SU18-40a/10 2/115/1 26a  . . . . . . . . . . . . . . . 416
SU18-40a/11 0/115/1 23  . . . . . . . . . . . . . . . . 416
SU18-40a/11 0/115/1 26a  . . . . . . . . . . . . . . . 416
Su pport bra cket R140 EDM . . . . . . . . . . . . . 715
TC-6A-V . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642
THI 40N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576
THI 58N. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578
TSI40N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576
TVI40N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576
TVI50N-0 9BK0**T . . . . . . . . . . . . . . . . . . . . 577
TVI58N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578
UB1000 -18GM7 5-BIT-V1 5. . . . . . . . . . . . . . 502
UB1000 -18GM7 5-E01 -V15  . . . . . . . . . . . . . 501
UB1000 -18GM7 5-E23 -V15  . . . . . . . . . . . . . 501
UB1000 -18GM7 5-E4-V15  . . . . . . . . . . . . . . 500
UB1000 -18GM7 5-E5-V15  . . . . . . . . . . . . . . 500
UB1000 -18GM7 5-E6-V15  . . . . . . . . . . . . . . 501
UB1000 -18GM7 5-E7-V15  . . . . . . . . . . . . . . 501
UB1000 -18GM7 5-F-V15. . . . . . . . . . . . . . . . 502
UB1000 -18GM7 5-I-V15 . . . . . . . . . . . . . . . . 500
UB1000 -18GM7 5-PWM -V15  . . . . . . . . . . . . 502
UB1000 -18GM7 5-U-V15  . . . . . . . . . . . . . . . 500
UB120-12GM-E4-V1  . . . . . . . . . . . . . . . . . . 490
UB120-12GM-E5-V1  . . . . . . . . . . . . . . . . . . 490
UB120-12GM-I-V1 . . . . . . . . . . . . . . . . . . . . 490
UB120-12GM-U-V1  . . . . . . . . . . . . . . . . . . . 490
UB1500 -F42S-UK-V95 . . . . . . . . . . . . . . . . . 534
UB1500 -F42-UK-V95 . . . . . . . . . . . . . . . . . . 534
UB2000 -30GM-E4-V15  . . . . . . . . . . . . . . . . 505
UB2000 -30GM-E5-V15  . . . . . . . . . . . . . . . . 505
UB2000 -30GM-H3-V1  . . . . . . . . . . . . . . . . . 503
UB2000 -F42-E4 -V15  . . . . . . . . . . . . . . . . . . 535
UB2000 -F42-E5 -V15  . . . . . . . . . . . . . . . . . . 535
UB2000 -F42-E6 -V15  . . . . . . . . . . . . . . . . . . 535
UB2000 -F42-E7 -V15  . . . . . . . . . . . . . . . . . . 535
UB2000 -F42-I-V15 . . . . . . . . . . . . . . . . . . . . 535
UB2000 -F42S-E4 -V15 . . . . . . . . . . . . . . . . . 537
UB2000 -F42S-E5 -V15 . . . . . . . . . . . . . . . . . 537
UB2000 -F42S-E6 -V15 . . . . . . . . . . . . . . . . . 537
UB2000 -F42S-E7 -V15 . . . . . . . . . . . . . . . . . 537
UB2000 -F42S-I-V15 . . . . . . . . . . . . . . . . . . . 537
UB2000 -F42S-U-V15 . . . . . . . . . . . . . . . . . . 537
UB2000 -F42-U-V15  . . . . . . . . . . . . . . . . . . . 535
UB2000 -F54-E4 -V15  . . . . . . . . . . . . . . . . . . 545
UB2000 -F54-E5 -V15  . . . . . . . . . . . . . . . . . . 545
UB2000 -F54-H3-V1  . . . . . . . . . . . . . . . . . . . 543
UB2000 -F54-I-V15 . . . . . . . . . . . . . . . . . . . . 545
UB2000 -F54-U-V15  . . . . . . . . . . . . . . . . . . . 545
UB2000 W-F42-E6 -V15. . . . . . . . . . . . . . . . . 536
UB200-12GM-E4-V1  . . . . . . . . . . . . . . . . . . 491
UB200-12GM-E5-V1  . . . . . . . . . . . . . . . . . . 491

UB200-12GM-I-V1 . . . . . . . . . . . . . . .  . . . . . . 4 91
UB200-12GM-U-V1 . . . . . . . . . . . . . .  . . . . . . 4 91
UB3000+U9+H3  . . . . . . . . . . . . . . . .  . . . . . . 5 22
UB3000-F4 2-UK-V95  . . . . . . . . . . . .  . . . . . . 5 38
UB300-18GM40A-E5-V1 . . . . . . . . . .  . . . . . . 4 95
UB300-18GM40A-I-V1  . . . . . . . . . . .  . . . . . . 4 95
UB300-18GM40A-U-V1 . . . . . . . . . . .  . . . . . . 4 95
UB300-18GM40-E5-V1 . . . . . . . . . . .  . . . . . . 4 93
UB300-18GM40-I-V1 . . . . . . . . . . . . .  . . . . . . 4 93
UB300-18GM40-U-V1 . . . . . . . . . . . .  . . . . . . 4 93
UB4000-30GM-E4-V1 5 . . . . . . . . . . .  . . . . . . 5 06
UB4000-30GM-E5-V1 5 . . . . . . . . . . .  . . . . . . 5 06
UB4000-30GM-H3-V1 . . . . . . . . . . . .  . . . . . . 5 03
UB4000-F4 2-E4-V15 . . . . . . . . . . . . .  . . . . . . 5 39
UB4000-F4 2-E5-V15 . . . . . . . . . . . . .  . . . . . . 5 39
UB4000-F4 2-E6-V15 . . . . . . . . . . . . .  . . . . . . 5 39
UB4000-F4 2-E7-V15 . . . . . . . . . . . . .  . . . . . . 5 39
UB4000-F4 2-I-V15  . . . . . . . . . . . . . .  . . . . . . 5 39
UB4000-F4 2-U-V15 . . . . . . . . . . . . . .  . . . . . . 5 39
UB400-12GM-E4-V1 . . . . . . . . . . . . .  . . . . . . 4 92
UB400-12GM-E5-V1 . . . . . . . . . . . . .  . . . . . . 4 92
UB400-12GM-I-V1 . . . . . . . . . . . . . . .  . . . . . . 4 92
UB400-12GM-U-V1 . . . . . . . . . . . . . .  . . . . . . 4 92
UB400-F42 S-UK-V95  . . . . . . . . . . . .  . . . . . . 5 31
UB400-F42 -UK-V95  . . . . . . . . . . . . .  . . . . . . 5 31
UB500+U9+H3  . . . . . . . . . . . . . . . . .  . . . . . . 5 22
UB5000-F4 2-UK-V95  . . . . . . . . . . . .  . . . . . . 5 40
UB500-18GM75-BIT-V15  . . . . . . . . .  . . . . . . 4 99
UB500-18GM75-E01-V15 . . . . . . . . .  . . . . . . 4 98
UB500-18GM75-E23-V15 . . . . . . . . .  . . . . . . 4 98
UB500-18GM75-E4-V15 . . . . . . . . . .  . . . . . . 4 97
UB500-18GM75-E5-V15 . . . . . . . . . .  . . . . . . 4 97
UB500-18GM75-E6-V15 . . . . . . . . . .  . . . . . . 4 98
UB500-18GM75-E7-V15 . . . . . . . . . .  . . . . . . 4 98
UB500-18GM75-F-V15  . . . . . . . . . . .  . . . . . . 4 99
UB500-18GM75-I-V15 . . . . . . . . . . . .  . . . . . . 4 97
UB500-18GM75-PWM-V15 . . . . . . . .  . . . . . . 4 99
UB500-18GM75-U-V15 . . . . . . . . . . .  . . . . . . 4 97
UB500-30GM-E4-V15 . . . . . . . . . . . .  . . . . . . 5 04
UB500-30GM-E5-V15 . . . . . . . . . . . .  . . . . . . 5 04
UB500-30GM-H3-V1 . . . . . . . . . . . . .  . . . . . . 5 03
UB500-F42 -E4-V15 . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F42 -E5-V15 . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F42 -E6-V15 . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F42 -E7-V15 . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F42 -I-V15  . . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F42 S-E4-V15 . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 S-E5-V15 . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 S-E6-V15 . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 S-E7-V15 . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 S-I-V15  . . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 S-U-V15  . . . . . . . . . . . . .  . . . . . . 5 33
UB500-F42 -U-V15 . . . . . . . . . . . . . . .  . . . . . . 5 32
UB500-F54 -E4-V15 . . . . . . . . . . . . . .  . . . . . . 5 44
UB500-F54 -E5-V15 . . . . . . . . . . . . . .  . . . . . . 5 44
UB500-F54 -H3-V1 . . . . . . . . . . . . . . .  . . . . . . 5 43
UB500-F54 -I-V15  . . . . . . . . . . . . . . .  . . . . . . 5 44
UB500-F54 -U-V15 . . . . . . . . . . . . . . .  . . . . . . 5 44
UB6000-30GM-E4-V1 5 . . . . . . . . . . .  . . . . . . 5 07
UB6000-30GM-E5-V1 5 . . . . . . . . . . .  . . . . . . 5 07
UB6000-30GM-H3-V1 . . . . . . . . . . . .  . . . . . . 5 03
UB6000-F4 2-E4-V15 . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-F4 2-E5-V15 . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-F4 2-E6-V15 . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-F4 2-E7-V15 . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-F4 2-I-V15  . . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-F4 2-U-V15 . . . . . . . . . . . . . .  . . . . . . 5 41
UB6000-FP-H3  . . . . . . . . . . . . . . . . .  . . . . . . 5 26
UB800-18GM40A-E5-V1 . . . . . . . . . .  . . . . . . 4 96
UB800-18GM40A-I-V1  . . . . . . . . . . .  . . . . . . 4 96
UB800-18GM40A-U-V1 . . . . . . . . . . .  . . . . . . 4 96
UB800-18GM40-E5-V1 . . . . . . . . . . .  . . . . . . 4 94
UB800-18GM40-I-V1 . . . . . . . . . . . . .  . . . . . . 4 94
UB800-18GM40-U-V1 . . . . . . . . . . . .  . . . . . . 4 94
UB800-F12 -EP-V15. . . . . . . . . . . . . .  . . . . . . 5 30
UB800-F12 -I-V15  . . . . . . . . . . . . . . .  . . . . . . 5 30
UB800-F12 P-EP-V15  . . . . . . . . . . . .  . . . . . . 5 30
UB800-F12 -U-V15 . . . . . . . . . . . . . . .  . . . . . . 5 30
UBE1000-18GM40 -SE2-V1. . . . . . . .  . . . . . . 4 88
UBE1500-F6 4-SE0  . . . . . . . . . . . . . .  . . . . . . 5 20
UBE1500-F6 4-SE0-V3  . . . . . . . . . . .  . . . . . . 5 20
UBE1500-F6 4-SE2  . . . . . . . . . . . . . .  . . . . . . 5 20
UBE1500-F6 4-SE2-V3  . . . . . . . . . . .  . . . . . . 5 20
UBE4000-30GM-SA2-V1 5. . . . . . . . .  . . . . . . 4 89
UBE500-F64 -SE0  . . . . . . . . . . . . . . .  . . . . . . 5 19
UBE500-F64 -SE0-V3  . . . . . . . . . . . .  . . . . . . 5 19
UBE500-F64 -SE2  . . . . . . . . . . . . . . .  . . . . . . 5 19
UBE500-F64 -SE2-V3  . . . . . . . . . . . .  . . . . . . 5 19
UBE6000+U1+SA2 . . . . . . . . . . . . . .  . . . . . . 5 21
UB-PROG2  . . . . . . . . . . . . . . . . . . . .  . . . . . . 7 07
UB-PROG3  . . . . . . . . . . . . . . . . . . . .  . . . . . . 7 07
UC10 00-30 GM -E6R2-K-V15 . . . . . . .  . . . . . . 5 11

UC100 0-30 GM -IUR2-K-V15 . .  . . . . . .  . . . . . 5 11
UC200 0-30 GM -E6R2-T-V1 5  .  . . . . . .  . . . . . 5 14
UC200 0-30 GM -E6R2-V1 5 . . .  . . . . . .  . . . . . 5 13
UC200 0-30 GM -E7R2-T-V1 5  .  . . . . . .  . . . . . 5 14
UC200 0-30 GM -E7R2-V1 5 . . .  . . . . . .  . . . . . 5 13
UC200 0-30 GM -IUR2-T-V15 . .  . . . . . .  . . . . . 5 14
UC200 0-30 GM -IUR2-V15  . . .  . . . . . .  . . . . . 5 13
UC200 0-F43-2KIR2-V17  . . . .  . . . . . .  . . . . . 5 42
UC300 0+U9+E6+R2. .  . . . . . .  . . . . . .  . . . . . 5 24
UC300 0+U9+E7+R2. .  . . . . . .  . . . . . .  . . . . . 5 24
UC300 0+U9+IUE0+R2 . . . . . .  . . . . . .  . . . . . 5 24
UC300 0+U9+IUE2+R2 . . . . . .  . . . . . .  . . . . . 5 24
UC300 -30GM-E6R2-K-V15  . .  . . . . . .  . . . . . 5 09
UC300 -30GM-E7R2-K-V15  . .  . . . . . .  . . . . . 5 09
UC300 -30GM-IUR2-K-V15 . . .  . . . . . .  . . . . . 5 09
UC300 -30GM-IUR2-V15  . . . .  . . . . . .  . . . . . 5 08
UC300 -F43-2 KIR2-V17  . . . . .  . . . . . .  . . . . . 5 42
UC-30GM-PROG . . . .  . . . . . .  . . . . . .  . . . . . 7 06
UC-30GM-R2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 06
UC-30GM-TEMP  . . . .  . . . . . .  . . . . . .  . . . . . 7 04
UC400 0-30 GM -E6R2-V1 5 . . .  . . . . . .  . . . . . 5 15
UC400 0-30 GM -E7R2-V1 5 . . .  . . . . . .  . . . . . 5 15
UC400 0-30 GM -IUR2-V15  . . .  . . . . . .  . . . . . 5 15
UC500 +U9 +E6+R2. . .  . . . . . .  . . . . . .  . . . . . 5 23
UC500 +U9 +IUE2 +R2 .  . . . . . .  . . . . . .  . . . . . 5 23
UC500 -30GM-E6R2-V15  . . . .  . . . . . .  . . . . . 5 10
UC500 -30GM-E7R2-V15  . . . .  . . . . . .  . . . . . 5 10
UC500 -30GM-IUR2-V15  . . . .  . . . . . .  . . . . . 5 10
UC500 -D1 -3K-V7 . . . .  . . . . . .  . . . . . .  . . . . . 5 17
UC600 0-30 GM -E6R2-V1 5 . . .  . . . . . .  . . . . . 5 16
UC600 0-30 GM -E7R2-V1 5 . . .  . . . . . .  . . . . . 5 16
UC600 0-30 GM -IUR2-V15  . . .  . . . . . .  . . . . . 5 16
UC600 0-FP-E6-R2 -P5  . . . . . .  . . . . . .  . . . . . 5 28
UC600 0-FP-E7-R2 -P5  . . . . . .  . . . . . .  . . . . . 5 28
UC600 0-FP-IUE0-R2-P5  . . . .  . . . . . .  . . . . . 5 28
UC600 0-FP-IUE2-R2-P5  . . . .  . . . . . .  . . . . . 5 28
UCC1 000-30GM-E6R2-V15 . .  . . . . . .  . . . . . 5 12
UCC1 000-30GM-IUR2 -V15  . .  . . . . . .  . . . . . 5 12
UC-F43-R2 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 05
UC-FP/U9-R2 .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 06
UDC-18GM-400-3E1  .  . . . . . .  . . . . . .  . . . . . 5 46
UDC-18GM-400-3E2  .  . . . . . .  . . . . . .  . . . . . 5 46
UDC-18GM-400-3E3  .  . . . . . .  . . . . . .  . . . . . 5 46
UDC-18GM5 0-25 5-3E3  . . . . .  . . . . . .  . . . . . 5 49
UDC-18GM5 0-40 0-3E0  . . . . .  . . . . . .  . . . . . 5 48
UDC-18GM5 0-40 0-3E1  . . . . .  . . . . . .  . . . . . 5 48
UDC-18GM5 0-40 0-3E2  . . . . .  . . . . . .  . . . . . 5 48
UDC-18GM5 0-40 0-3E3  . . . . .  . . . . . .  . . . . . 5 48
UDC-18GMA-400-3E1  . . . . . .  . . . . . .  . . . . . 5 47
UDC-18GMA-400-3E3  . . . . . .  . . . . . .  . . . . . 5 47
UDC-30GM-085-3E3  .  . . . . . .  . . . . . .  . . . . . 5 50
UGB-18GM5 0-25 5-2E1  . . . . .  . . . . . .  . . . . . 5 52
UJ3 000+U1+8 B+RS . .  . . . . . .  . . . . . .  . . . . . 5 25
UJ4 000-FP-E2-P1  . . .  . . . . . .  . . . . . .  . . . . . 5 27
UJ6 000-FP-8B+RS. . .  . . . . . .  . . . . . .  . . . . . 5 29
ULB-1 8GM 50-255-2E3 . . . . . .  . . . . . .  . . . . . 5 51
ULTRA 3000 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 08
USB-0.8 M-PVC ABG-SUBD9 .  . . . . . .  . . . . . 7 05
UVW90-K18 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 02
UVW90-K30 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 02
UVW90-M12 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 03
UVW90-M30 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 7 03
V11 -G-1 0M-PVC  . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -G-2 M-PVC  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -G-3 M-PVC  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -G-5 M-PVC  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -W-10M-PVC . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -W-2M-PVC . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -W-3M-PVC . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V11 -W-5M-PVC . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V13 -G-5 M-PUR  . . . . .  . . . . . .  . . . . . .  . . . . . 6 70
V13 -W-5M-PUR . . . . .  . . . . . .  . . . . . .  . . . . . 6 70
V1-4/8A-E2 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 73
V1-4A-E2-10 M-PUR. .  . . . . . .  . . . . . .  . . . . . 6 73
V1-4A-E2-5M -PUR. . .  . . . . . .  . . . . . .  . . . . . 6 73
V1-4A-E2-M2 3  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 73
V15 -G-1 0M-PUR  . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-1 0M-PVC  . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-2 M-PUR  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-2 M-PVC  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-5 M-PUR  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-5 M-PVC  . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -G-A2 -5M-PUR. . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-10M-PUR . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-10M-PVC . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-2M-PUR . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-2M-PVC . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-5M-PUR . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-5M-PVC . . . . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-A2-5M -PUR . .  . . . . . .  . . . . . .  . . . . . 6 71
V15 -W-PG9  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 69
V16 -G .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . 6 69
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V16S-G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1-8/16A-E2  . . . . . . . . . . . . . . . . . . . . . . . . .67 3
V1-8A-E2 -10M -PUR  . . . . . . . . . . . . . . . . . . .67 3
V1-8A-E2 -5M-PUR  . . . . . . . . . . . . . . . . . . . .67 3
V1-8A-E2 -M23 . . . . . . . . . . . . . . . . . . . . . . . .67 3
V18-G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V18-W  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1-E/E2-L ED . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1-G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1-G-0,6M -PUR-V1-G . . . . . . . . . . . . . . . . . .67 2
V1-G-0,6M -PVC-V1-G . . . . . . . . . . . . . . . . . .67 2
V1-G-10M -PUR . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-10M -PUR-V1 -G  . . . . . . . . . . . . . . . . . .67 2
V1-G-10M -PVC . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-10M -PVC-V1-G  . . . . . . . . . . . . . . . . . .67 2
V1-G-1M-PUR-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-1M-PVC-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-2M-PUR . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-2M-PUR-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-2M-PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-2M-PVC-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-3M-PUR . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-3M-PUR-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-3M-PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-3M-PVC-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-5M-PUR . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-5M-PUR-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-5M-PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-5M-PVC-V1-G  . . . . . . . . . . . . . . . . . . .67 2
V1-G-A2-10M-PUR  . . . . . . . . . . . . . . . . . . . .67 1
V1-G-A2-2M-PUR . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-A2-5M-PUR . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-E2-10M-PUR  . . . . . . . . . . . . . . . . . . . .67 1
V1-G-E2-2M-PUR . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-E2-5M-PUR . . . . . . . . . . . . . . . . . . . . .67 1
V1-G-N-10M -PUR . . . . . . . . . . . . . . . . . . . . .67 2
V1-G-N-2M-PUR . . . . . . . . . . . . . . . . . . . . . .67 2
V1-G-N-5M-PUR . . . . . . . . . . . . . . . . . . . . . .67 2
V1-G-Q2  . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1S-G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1S-G-2M-PUR . . . . . . . . . . . . . . . . . . . . . . .67 2
V1S-G-5M-PUR . . . . . . . . . . . . . . . . . . . . . . .67 2
V1S-G-Q2  . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1S-W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1S-W-2M -PVC. . . . . . . . . . . . . . . . . . . . . . .67 2
V1S-W-5M -PVC. . . . . . . . . . . . . . . . . . . . . . .67 2
V1-W  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 9
V1-W-0, 6M-PUR-V1-G  . . . . . . . . . . . . . . . . .67 2
V1-W-10 M-PUR. . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-10 M-PUR-V1-G . . . . . . . . . . . . . . . . . .67 2
V1-W-10 M-PVC . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-10 M-PVC-V1-G . . . . . . . . . . . . . . . . . .67 2
V1-W-1M -PUR-V1-G . . . . . . . . . . . . . . . . . . .67 2
V1-W-2M -PUR. . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-2M -PUR-V1-G . . . . . . . . . . . . . . . . . . .67 2
V1-W-2M -PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-2M -PVC-V1-G . . . . . . . . . . . . . . . . . . .67 2
V1-W-3M -PUR. . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-3M -PUR-V1-G . . . . . . . . . . . . . . . . . . .67 2
V1-W-3M -PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-5M -PUR. . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-5M -PUR-V1-G . . . . . . . . . . . . . . . . . . .67 2
V1-W-5M -PVC . . . . . . . . . . . . . . . . . . . . . . . .67 1
V1-W-5M -PVC-V1-G . . . . . . . . . . . . . . . . . . .67 2

V1-W-A0-5M-PUR  . . . . . . . . . . . . . . . . . . . .  671
V1-W-A2-10M-PUR  . . . . . . . . . . . . . . . . . . .  671
V1-W-A2-2M-PUR  . . . . . . . . . . . . . . . . . . . .  671
V1-W-A2-5M-PUR  . . . . . . . . . . . . . . . . . . . .  671
V1-W-E2/E3 -5M -PUR . . . . . . . . . . . . . . . . . .  671
V1-W-E2-10M-PUR  . . . . . . . . . . . . . . . . . . .  671
V1-W-E2-2M-PUR  . . . . . . . . . . . . . . . . . . . .  671
V1-W-E2-5M-PUR  . . . . . . . . . . . . . . . . . . . .  671
V1-W-E-5M-PUR (npn ). . . . . . . . . . . . . . . . .  671
V1-W-N-10M -PUR . . . . . . . . . . . . . . . . . . . .  672
V1-W-N-2M -PUR  . . . . . . . . . . . . . . . . . . . . .  672
V1-W-N4-10 M-PVC  . . . . . . . . . . . . . . . . . . .  672
V1-W-N4-5M -PVC  . . . . . . . . . . . . . . . . . . . .  672
V1-W-N-5M -PUR  . . . . . . . . . . . . . . . . . . . . .  672
V3-1GM-1 0M-PUR . . . . . . . . . . . . . . . . . . . .  670
V31-GM-1 0M-PVC . . . . . . . . . . . . . . . . . . . .  670
V31-GM-2 M-PUR . . . . . . . . . . . . . . . . . . . . .  670
V31-GM-2 M-PVC . . . . . . . . . . . . . . . . . . . . .  670
V31-GM-3 M-PUR . . . . . . . . . . . . . . . . . . . . .  670
V31-GM-5 M-PUR . . . . . . . . . . . . . . . . . . . . .  670
V31-GM-5 M-PVC . . . . . . . . . . . . . . . . . . . . .  670
V31-WM-10M-PUR. . . . . . . . . . . . . . . . . . . .  670
V31-WM-10M-PVC. . . . . . . . . . . . . . . . . . . .  670
V31-WM-2M-PUR. . . . . . . . . . . . . . . . . . . . .  670
V31-WM-2M-PVC. . . . . . . . . . . . . . . . . . . . .  670
V31-WM-3M-PUR. . . . . . . . . . . . . . . . . . . . .  670
V31-WM-5M-PUR. . . . . . . . . . . . . . . . . . . . .  670
V31-WM-5M-PVC. . . . . . . . . . . . . . . . . . . . .  670
V3-GM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669
V3-GM -10 M-PUR . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -10 M-PVC . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -2M -PUR . . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -2M -PVC . . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -3M -PUR . . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -5M -PUR . . . . . . . . . . . . . . . . . . . . . .  670
V3-GM -5M -PVC . . . . . . . . . . . . . . . . . . . . . .  670
V3S-GM  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669
V3S-GM -2M -PUR. . . . . . . . . . . . . . . . . . . . .  670
V3S-GM -5M -PUR. . . . . . . . . . . . . . . . . . . . .  670
V3-WM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669
V3-WM-1 0M-PUR. . . . . . . . . . . . . . . . . . . . .  670
V3-WM-1 0M-PVC. . . . . . . . . . . . . . . . . . . . .  670
V3-WM-2 M-PUR. . . . . . . . . . . . . . . . . . . . . .  670
V3-WM-2 M-PVC . . . . . . . . . . . . . . . . . . . . . .  670
V3-WM-3 M-PUR. . . . . . . . . . . . . . . . . . . . . .  670
V3-WM-5 M-PUR. . . . . . . . . . . . . . . . . . . . . .  670
V3-WM-5 M-PVC . . . . . . . . . . . . . . . . . . . . . .  670
V3-WM-E2 -10M -PUR . . . . . . . . . . . . . . . . . .  670
V3-WM-E2 -2M -PUR . . . . . . . . . . . . . . . . . . .  670
V3-WM-E2 -5M -PUR . . . . . . . . . . . . . . . . . . .  670
V3-WM-E2 -5M -PVC . . . . . . . . . . . . . . . . . . .  670
VAZ-V1-B . . . . . . . . . . . . . . . . . . . . . . . . . . .  673
VCS1 10/133 . . . . . . . . . . . . . . . . . . . . . . . . .  456
VCS1 10-1 0K . . . . . . . . . . . . . . . . . . . . . . . . .  455
VCS1 10-5 K. . . . . . . . . . . . . . . . . . . . . . . . . .  455
VDM 100-150-IBS . . . . . . . . . . . . . . . . . . . . .  610
VDM 100-150-P . . . . . . . . . . . . . . . . . . . . . . .  610
VDM 100-150-SSI . . . . . . . . . . . . . . . . . . . . .  610
VDM 100-50-I BS . . . . . . . . . . . . . . . . . . . . . .  610
VDM 100-50-P . . . . . . . . . . . . . . . . . . . . . . . .  610
VDM 100-50-SSI  . . . . . . . . . . . . . . . . . . . . . .  610
VDM 18-1 00/20/1 22/151  . . . . . . . . . . . . . . . .  607
VDM 18-1 00/20/8 8/122/1 51. . . . . . . . . . . . . .  607
VDM 18-1 00/32/1 05/122  . . . . . . . . . . . . . . . .  607

VDM 18-3 00/20/1 22/151 . . . . .  . . . . . .  . . . . . . 607
VDM 18-3 00/20/8 8/122/1 51 . .  . . . . . .  . . . . . . 607
VDM 18-3 00/32/1 05/122 . . . . .  . . . . . .  . . . . . . 607
VDM 35-3 0-R /20/105 /122 . . . .  . . . . . .  . . . . . . 608
VDM 35-6 -L/20 /105/12 2 . . . . .  . . . . . .  . . . . . . 608
VDM 35-AR. . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 714
VDM 54-6 000-R/20/1 05  . . . . .  . . . . . .  . . . . . . 612
VDM 54-6 000-R/20/8 8/105 . . .  . . . . . .  . . . . . . 612
VDM 70-1 0-L/8 7/122/1 60 . . . .  . . . . . .  . . . . . . 609
VDM 70-2 50-R /20/87 /160 . . . .  . . . . . .  . . . . . . 609
VL18-54-M/30/4 0a/118 /126b .  . . . . . .  . . . . . .371
VL18-54-M/32/4 0a/82b /118 . .  . . . . . .  . . . . . . 371
VL18-54-M/40a /118/12 8  . . . .  . . . . . .  . . . . . . 371
VL18-54-M-L AS/30/40a /118/12 6b . . .  . . . . . . 371
VL18-54-M-L AS/32/40a /82b/11 8 . . . .  . . . . . . 371
VL18-54-M-L AS/40a/11 8/128  . . . . . .  . . . . . . 371
VL18-54-MS/30/4 0a/118 /126b . . . . . .  . . . . . . 371
VL18-54-MS/32/4 0a/82b /118 .  . . . . . .  . . . . . .371
VL18-54-MS/40a /118/12 8 . . .  . . . . . .  . . . . . . 371
VL18L L-M/ 30/40a/ 118 . . . . . .  . . . . . .  . . . . . . 418
VL18L L-M/ 32/40a/ 118 . . . . . .  . . . . . .  . . . . . . 418
VL18L L-M/ 40a/118 /128 . . . . .  . . . . . .  . . . . . . 418
VS18/VSE18 -M-LAS/30/ 40a/76a /118/12 6b. . 337
VS18/VSE18 -M-LAS/32/ 40a/76a /82b/11 8. . . 337
VS18/VSE18 -M-LAS/40a /76a/11 8/128  . . . . . 337
VT1 8-8-400-M/30 /40a/11 8. . .  . . . . . .  . . . . . . 388
VT1 8-8-400-M/32 /40a/11 8. . .  . . . . . .  . . . . . . 388
VT1 8-8-400-M/40 a/118/1 28. .  . . . . . .  . . . . . . 388
VT1 8-8-400-M-LAS/30/4 0a/118 . . . . .  . . . . . . 388
VT1 8-8-400-M-LAS/32/4 0a/118 . . . . .  . . . . . . 388
VT1 8-8-400-M-LAS/40a/ 118/128 . . . .  . . . . . . 388
VT1 8-8-H-120-M/30 /40a/65 b/118  . . .  . . . . . . 410
VT1 8-8-H-120-M/32 /40a/65 b/118  . . .  . . . . . . 410
VT1 8-8-H-120-M/40 a/65b/1 18/128  . .  . . . . . . 410
V-W  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 669
V-W-E2  . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 669
V-W-N  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 669
WCS2 B-LS1**  . . . . . .  . . . . . .  . . . . . .  . . . . . . 613
WCS2 B-LS2**  . . . . . .  . . . . . .  . . . . . .  . . . . . . 613
WCS2 B-LS31 0  . . . . .  . . . . . .  . . . . . .  . . . . . . 613
WCS2 B-LS31 1  . . . . .  . . . . . .  . . . . . .  . . . . . . 613
WCS2 -CS5 5-L1 . . . . .  . . . . . .  . . . . . .  . . . . . . 619
WCS2 -CS5 5-M 1  . . . .  . . . . . .  . . . . . .  . . . . . . 619
WCS2 -CS7 0-L1 . . . . .  . . . . . .  . . . . . .  . . . . . . 619
WCS2 -CS7 0-M 1  . . . .  . . . . . .  . . . . . .  . . . . . . 619
WCS3 B-LS1**  . . . . . .  . . . . . .  . . . . . .  . . . . . . 614
WCS3 B-LS2**  . . . . . .  . . . . . .  . . . . . .  . . . . . . 614
WCS3 B-LS31 0  . . . . .  . . . . . .  . . . . . .  . . . . . . 614
WCS3 B-LS41 0  . . . . .  . . . . . .  . . . . . .  . . . . . . 614
WCS3 -CS7 0-L*  . . . . .  . . . . . .  . . . . . .  . . . . . . 620
WCS3 -CS7 0-M 1  . . . .  . . . . . .  . . . . . .  . . . . . . 620
WCS-CG210  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .617
WCS-DG210  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .617
WCS-EG210  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .617
WCS-IG110 . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 617
WCS-IP11*  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 615
WCS-IS31*  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 616
WCS-IS32*  . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 616
WCS-MBG110 . . . . . .  . . . . . .  . . . . . .  . . . . . . 618
WCS-PG210  .  . . . . . .  . . . . . .  . . . . . .  . . . . . .617
WCS-PNG110 . . . . . .  . . . . . .  . . . . . .  . . . . . . 618
WE77-RE2 . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . 648
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