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SAFETY PRECAUTION

Notation Used in This Catalog

The following indications are used in this catalog to allow safe use of products.

W = Ignoring this indication and improperly handing the product can lead to a
arni ng major malfunction possibly resulting in death or serious injury.

0 Ignoring this indication and improperly handing the product can lead to
& Ca Utlon injury or physical damage to property.

Symbols

® This symbol represents acts that are generally prohibited.

. This symbol represents items that are compulsory or prescribed.

Safety Precautions

The following safety precautions must be obeyed for handling of products noted in this catalog.

[Environment and conditions of use]

/N\Warning

Do not use in an environment where there is a possibility of combustion or explosion.
Doing so may lead to accident involving death or injury or a fire.

Do not use this product for applications related to human safety.
Use the product only for applications that will not lead to human injury even in the event of an accident or malfunction.

/\ Caution

Use and manage the product within the environmental ranges (vibration, impact, temperature,
humidity, etc.) dictated in the specifications. Improper use may lead to a fire or damage to the
product. Thoroughly understand the product before using it.

e 0O

Understand your product well before use.

[Installation and wiring]

/\ Warning

-~

Do not use with a power-supply voltage other than that noted in the specifications.
Doing so may lead to a fire, electric shock, or a malfunction.

Do not mis-wire products.
Doing so may lead to a fire or malfunction.

/\ Caution

Use the wiring and configuration dictated in the specifications.
Not doing so may lead to a fire or malfunction.

Do not use wiring methods that subject wiring to stress.
Doing so may lead to electric shock or a fire.

Perform wiring with power to the power source cut off.
Not doing so may lead to electric shock or a malfunction.

SNSS

Do not use screws other than those specified to be fixed to terminals.
Doing so may lead to a fire or malfunction.




SAFETY PRECAUTION

[For use]

/AN\Warning

Do not touch terminals while the power is on.
Doing so may lead to an accident resulting in a malfunction or electric shock.

Do not use in methods other than as dictated in the specifications.
Doing so may lead to an accident involving death or injury or a malfunction.

Changing settings during operation may possibly lead to a major accident if operational
procedures are not followed correctly and unintended settings are set when output is ON.
Operate in ranges where safety for individuals and equipment can be maintained by licensed
personnel.

Do not place near combustibles.
Doing so may lead to a fire.

Do not insert metallic objects like a screwdriver in heat radiation slots.
Doing so may lead to electric shock or a malfunction.

/N\ Caution

Do not insert inappropriate items in product openings.
Doing so may lead to electric shock or a malfunction.

Do not block heat radiation slots.
Doing so may lead to a rise in internal temperature, fire, or malfunction.

e V0 e @V

[For maintenance]

/\ Caution

Do not repair or disassemble the product.
Doing so may lead to a fire, electric shock, or a malfunction.

Maintenance and inspection should be performed with power to the power source cut off.
There is a danger of electric shock when working with power supplied to the power source.

[For dispose]

/AN\Warning

Use caution to follow the waste disposal policy of individual country in case of
discarding the product.

A Request Regarding Use

Handling of our products is designed with the object of their use as general electronic equipment.

Do not use products for applications where a high level of reliability is needed with regard to human life.
In addition, please contact our Sales Division beforehand when considering use of the products in
environments or under conditions other than those in specifications for general electronic equipment or
for use in units related to safety and control of transportation equipment (trains, automobiles, etc.),
traffic signal equipment, fire-fighting/fire prevention equipment, or the like.




B Corresponding CE Marking c €

Conformity with the Low Voltage Directive and EMC Directive is as follows:
(1) Low Voltage Directive

Conformity Specification- EN6 1010-1

Conformity is provided by ensuring basic insulation with respect to the load side that is connected to

contact output when switching voltage of contact output exceeds 150 V.
(2) EMC Directive

Conformity specification—I:EMI: EN55011
EMS: EN50082-2*

* Conformity is provided by way of connection of an EMI/EMC filter (MR-2021 Tokin equivalent) to the power
source when using a type with a DC power source.

@Please be advised beforehand that the contents of this catalog may change without warning due to product modifications.
@When exporting these products, fixed procedures must be followed in accordance foreign currency and export trade control laws.




Acquisition of ISO9001 / 1ISO14001 Certification

1SO9001

We acquired ISO9001 certification from certification
organization BVQI, which authorized by authorization Cormyicate of Appaona
organization UKAS, at England form October 12, 1995. I e e

Date of Accreditation: October 12, 1995 (for ISO9001:1994) —
April 16, 2003 (for ISO9001:2000) —

Target Factories: Headquarters (Tokyo) and SR
Ohizumi Factory (Yamanashi)

Target Products: Programmable Controllers 5 2
Electronic Counters z
Digital Tachometers
Programmable Cams
Proximity Sensors
Rotary Encoders
Programmable Displays

Electronic Control Systems for Factory Automation (FA)
Automotive and Electronic Control Instruments

Inspecting Agency: BVAQI
(Bureau Veritas Quality International)

Certificate No.: 102881

1SO14001

[ Hrr—
We acquired 1SO14001 certification from certification E[ﬂ
organization BVQI, which authorized by authorization
organization UKAS, at England form December 29, 2000. et g

Date of Accreditation: December 29, 2000

Target Factories: Headquarters (Tokyo) and
Ohizumi Factory (Yamanashi)

Inspecting Agency: BVAQI
(Bureau Veritas Quality International)

Certificate No.: 143240

Certified I1SO 14001 by m

o
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ENVIRONMENTAL
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KCX KCN-A KCV

KCM

List

List of KOYO Electronic Counters

Display Number of digits
Categor Dimensions (mm)| Operation , Model Number
oy (mm)) Op Sihevt | Numerical 1/2|/3|4|5]|6
KCN-ALISR o o
Addition/
48X48 Subtraction LCD
KCN-AJSR-C o o
KCN-A[IST-C () [ )
Single preset o KCX-[1 000
Addition Green KCX-LID ( AX AN 2K AN B )
LED
72X72 KCX-CIDM [ X B B BN J
KCX-B6 o
Addition and Green
Subtraction LED KCX-BBM Y
KCV-[IS [ o
Single Preset 4848 Addition and Red
(with Predicted Output) Subtraction LED
KCV-[Js-C o [ )
- Green | KCX-CIW 00 e
Addition LED
KCX-CIWM [ o
Dual Preset 72X72
Addition and Green | KCX-BBW o
Subtraction LED
KCX-B6BWM o
KCM-50-(1) o
Red | KCM-BOP-(1) [
Aggregate Counter 72X72 Addition LED
KCM-51-(1) o
KCM-51P-(1) o
KCV-CIT o |©
Addition and Red
48X48 Subtraction LED
KCV-JT-C o [ )
Total Counter
Addition Green | KCX-OIT [ ] o
72X72 LED
Addition and Subtraction KCX-B6T o
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List

: Memory Backu
Operational Speed Source Voltage Sensor Power WP Remarks 5
Upon Power Failure page
30H AC100/200V 50/60Hz DC24V, 15mA Individual digit keys can set for
20 0;2 presetting. A large, backlit LCD for
Selectable Optional | numerical display. Prescaling and B-19
1kHz
5kHz decimal point display are also
DC24V - available.
g ’ ’ - General-purpose preset counter. Green
1/2 digits: 10 Hz/200 Hz LED for numerical display. P li d
3/4 digits: 10 Hz/1 kHz AC100/200V 50/60Hz | DC12V, 50mA - ) fornumerical ispiay. Frescaing and| g 44
5/6 digits: 10 Hz/5 kHz decimal point display are also available.
Yes The 4-digit model has a timer.
— Preset counter capable of both
10Hz/20kHz AC100/200V 50/60Hz DC24V, 80mA addition and subtraction. Comparative| B-51
Yes output operation available.
AC100~240V DC24V, 60mA Setting of individual digit keys for
gg;ﬁz _ presetting.
1kHz  Switching Optional | | arge, red LED for display B-5
10kHz Predicted output and adjustment for
DC12~24V — dual output
3/4 digits: 10 Hz/2 kHz AC100/200V 50/60H DC12V, 50mA General-purpose, dual preset counter | B.
5/6 digits: 10 Hz/5 kHz z »oum B-41
Yes
10H2/20kHz AC100/200V 50/60Hz | DC24V, 80mA Dual presgt capable of addlmon anld subtraction. B-51
Yes Comparative output operation available.
Includes 9 internal counters that are triple
preset. Pre-prediction lamp, predicted
output, and suspended equipment output
30Hz/500Hz DC24V — Yes B-73
Includes 8 internal counters that are triple
preset. Arbitrary counter reset and timer
functions are available.
30Hz AC100~240V DC24V, 60mA
200Hz L . Large, red LED for display
1kHz [ Switching Optional | positional display function B-5
10kHz DC12~24V _
4 digits: 10 Hz/1 kHz
6 digits: 10 Hz/5 kHz DC12V, 50mA General-purpose B-47
8 digits: 10 Hz/10 kHz AC100/200V 50/60Hz Yes
10Hz/20kHz DC24V, 80mA Positional display available. B-63
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Koyo® Electronic Counters Selection Guide

I:l With memory backup

upon power failure

Numbers with Model Numbers
represent the number of digits

.22
=]
o0
w o

Source
o ti Numerical ~ Voltage
a peration  pjgplay |Ac1o‘%\~/ l_,‘ KCV-4S H KCV-6S ‘
X Addiionand | IRec/Green LEDJ
*Adgg t?]t/rsag}log | for display
tion/suptraction
L,[ bcre~
Size | 24V
< ||
z m]
& | 48mm L T Relay output ‘KCN-A4SRHKCN-AGSR‘
- T [t enest]
|| Addition/ | with Backiight ransistor output | KCN-A4ST | | KCN-A6ST
Category Subtraction [ | LCD display
> | E Flelay output KCN-A4SR-CHKCN-AGSR-C‘
DC24V
2 —> E‘J;%'; : Transistor output KCN-A4ST-CHKCN-A65T-C‘
=
v -
~ Addition and || Green LED AC100/ KCX-B6
Subtraction for display [ 220V KCX —-
+{ 7z 0] 2050 4030 )
Green LED _» ’KCX 1D(-2D |-3D |-4D |-5D |-6D
r> for display 220V
Addition ‘ KCX-2DM|-3DM -4DM|-5DM|-6DM
gv, I -|—> No display »> AC120200</ {ch_-] - 3| -4
2
m

AC100/ _l_'

Addition and a| Green LED .
| Subtraction " for display e 220V —|—>
KCX-B6WM
> Drltjget » L72mm
P | kex-aw| -aw | -sw | w |
. »| Green LED | AC100,”
Addition ®| for display »> 200V
—|—>‘ KCX-4WM‘ ‘ch-swm‘
AC100~
. Addition and . [Red/Green LEDr 240V ‘ e H G ‘

O »| Subtract X
| 48mm AddionSubtacion for display g N DC12~ ‘KCV = C‘ ‘ ey C‘

Total
Counter

y
4

Addition and Green LED AC
| 2 > »| AC100,/
[ P! Subtraction for display 220V |KCX'BGT
BU72mm

Green LED |_,|AC100/ |
Addition for display || 220V | KCX-4T H KCX-6T H KCX-8T ‘

v

Aggregate counter is provided as special counters. For details, refer to page B-2.

B-4



KCV

Addition and Subtraction

Single Preset Counters for Addition and Subtraction/Total Counters for

d 30 Hz/10 Hz (with Dipswitch selected)

High-speed 550 /1 kHz (with Set-up Mode selected)

A preset counter that aggregates counts with
functions that provide a large, two-color LED for
display that is easy-to-read in a small DIN48x48 body.
Dual output of predicted output and preset output can
be set with settings for predicted output.

Merits

@Large, easy-to-see display
A large LED for display with character height of 12 mm (4 digits)
and 10 mm (6 digits) is used in a small DIN48x48 body.

@Easy operation

Setting and changing of preset values with individual setting keys
has the feel of digital switches.

@User configurabe digit number

User can configure the no. of digit.

@Battery-less memory retention
EEPROM is used to retain values in memory, so there is no need

for battery maintenance.

@®Removable terminals
Maintenance has been reduced via terminals that can be removed.
After wiring, the terminal cover provides a safe surface for worry-

free use.

@Tamper proof
Key protection can be set for individual keys to prevent

tampering.

@®Power source for a large-capacity sensor (AC
P/S type only)

You can source the power for sensor from the built-in P/S 24VDC,

60mA.

@Free power supply for the AC type
The operating AC voltage is wide as 8SVAC~264VAC.

CE Mark

@Various types of counts
[Prescaling]

- The input pulse can be converted to any values and displayed.
[Dual phase addition/subtraction by individual input]

+ The counting range can be from positive to negative.

However, settings are in the positive range.

[Addition-Subtraction]

+ Counts can be selected for positive or negative display.

@Dual output with alarm output
Dual setting is possible with alarm output.
Alarm values are values prior to reaching preset values.

@High-speed response with 10 kcps

The input response frequency for this class is a maximum of 10
kHz. Input operational speed can be adjusted to switch to 30, 200,
1k, or 10 kHz.

@®1P65

Membrane is used to protect from operation with wet or dirty
hands, A special cover is also provided as an option to enhance the

protective structure.

@Designed in compliance with CE and UL

B-5
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KCV

S .
S List of Models Model number system
=]
= Cc
E g Category Model Number | Numberof Digits| ~ Uoithge  |vorae oeory oo ma KCV- -
w o KCv-4s AC °
4 C: DC power
KCVv-4S-C DC Blank: AC power
Preset counter .
KCV-6S AC ([ ] S : Output
6 T : Total
= KCV-65-C DC 4 4-digit
* KCv-4T AC Y 6 : 6-digit
4 — Series Name
KCVAT-C DC
Total counter
< KCV-6T AC [
5 6
v KCV-6T-C DC
AC:AC100~240V
DC:DC12~24V
< Accessories: Installation Frame
O AR KLU
) 345678
=
O
AV

4-digit

General Specifications

Specification

Item
AC power DC power

Source voltage AC100~240V DC12~24V
Permitted power fluctuation AC85~264V DC10~26.4V
Power consumption approx. 11 VA approx. 4 W
Sensor power DC24 V (20-28V) 60 mA (Max. 10%p-p ripple)
Memory Backup upon EEPROM (Writing Up to 100,000 times)
Power Failure Memory Duration 10 years

Ambient temperature | —10~50C

Storage temperature | -20-70°C (with no freezing)

Ambient humidity 35-85%RH (with no dewing)

AC 2kV for one minute (for AC input, 0 V, and relay interconnection)

Withstand voltage
! volag (for DC input, 0 V, and relay interconnection)

Durable | Displacement amplitude 0.5 mm Frequency 10-55 Hz along three axes

Vibration resistance No
malfunction| Displacement amplitude 0.35 mm Frequency 10-55 Hz along three axes

Durable | 490 m/s2 11 ms along three axes

Impact resistance No

malfunction| 98 m/s2 11 ms along three axes

Noise resistance AC power £1.5 kV between terminals (pulse width 1 of xs and rise time 1 of ns) ‘ DC power £1.0 kV between terminals (pulse width 1 of xs and rise time 1 of ns)

Protective structure| P65 (front panel only)

Weight Approx. 150 g ‘ Approx. 110 g

Conforming wiring | 0.25~1.65mm?

Terminals Conforming crimped contact | R1.25-3

Permitted torque 0.5Nm

B-6



KCV

Performance Specifications

Item Preset Counter Total Counter
Category Addition and Subtraction Preset Counter Addition and Subtraction Total Counter
Setting Single with alarm output
Number of digits 4 or 6 digits 4 or 6 digits
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Display (LED character height)

4-digit: 12 mm (count)/7 mm (preset) 6-digit: 10 mm (count)/7 mm (preset)

Counting range

4-digit : -999-9999 6-digit:-99999-999999

Setting range

4-digit : 0-9999 6-digit: 0-999999

Input

Operational speed: 30/200/1 k/10 kHz switching

Input resistance: positive logic 15 kQ Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Inpult voltage: "L" 0-3 V "H" 7-30 V

Disabled count input

Responded in less than 100 us

External reset

Max. signal amplitude 5 ms

Automatic reset

Responded in less than 100 us

Manual reset

Responded in less than 0.1 s

Input gate duration during power falure

20~500ms

Input gate durafion during powier recovery

50~500ms

Output

DC output: NPN open collector output
24 V 100 mA Withstand pressure 35 V
residual voltage less than 1.5V

Relay output: 1 transformer relay AC220V 2A (resistance load)

Output mode

One-shot/ Hold/Match

Output duration 10-9990 ms every 10 ms
Prescaling 0.001-99.999 (6-digit)/0.001-9.999 (4-digit)
Decimal point Lamp for arbitrary places available

Key protection

Setting of arbitrary keys possible Setting of reset keys possible

Installation

Exclusively for embedding (terminal block connection)

ePrescaling is for 1x values.

I/0 Specifications

Input speed

30Hz,/200Hz,/ 1kHz,/10kHz

Count input

Input resistance

Positive logic 15 kQ
Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Input voltage

L:0~3V
H:I7~30V

Input response

On delay: 0.1 ms
Off delay: 0.1 ms

Disabled count input

Input resistance

Positive logic 15 kQ
Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Input voltage

L:0~3V
H:7~30V

Input response

On delay: 0.1 ms
Off delay: 0.1 ms

External reset
input

Input resistance

Positive logic 15 kQ
Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Input voltage

L:0~3V
H:I7~30V

Withstand voliage

Less than 35 V

Transistor output

Current

Less than 100 mA

Residual voltage

Less than 2 V

Relay output

Capacity

AC220V 2A
(resistance load)

AC220V 0.5A
(cos ¢ =0.4)

DC30V 0.5A
(L/R=7ms)

Lifetime

more than 100,000 uses | more than 200,000 uses | more than 200,000 uses

B-7
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KCV

=7
4 Output modes
ol
= C
0 > Mode Count Output
ﬁ 3 Hold Continuous Hold
One -shot *
One-shot Reset 10-9990 ms
Match Continuous Match
> * Can be set in milliseconds from 10 to 9990 ms
g-‘) (in Setup mode).
3| Output mode diagrams
2
| Hold output (continuous count) | | One-shot output (reset count)
Addition mode Subtraction mode Addition mode Subtraction mode
4 Preset values (0 Preset values
o Alarm values ¢ : 7\ | : Alarm values t E\
b4 l l I i l 1 1 1 t: 1 1 1
LA AL 28 N LA A AL 8 NN
| | } [ o } | | } Pl } oN ! I ! I ! 1! I ! I ! I !
ON I I ! I ! I I ! I ! I
Reset %F,\,F—l i i | i | 1 i ! !_l i | Reset %ZF—I 2 - [ -1 l 2 | '_
g DC output%FNF i ' | DC output orr ! ! ! !
i Rel tput
4 Relay outputOFF |_| elay outpu ot
One-shot duration 100 ms
(can be set from 10-9990 ms in Setup mode)

Matching mode (continuous count) |

Addition mode Subtraction mode

Alarm values /I
I

[

Preset values T
I
Alarm values /i : E\ é\ E\
{ I d ] ] ]
0o L= : o : =\ ;\\ 0 i
I ! I I I l !
b - b e T * Alarm value When alarm \(alues are setto 0,
Lo ! A B ! ! i ! Ly ! i setting output operations for DC output
oNo i ! | i b will be the same as for relay output.
[ I I
ResetOFF—| P } _] 1 l [
ON
I
DC output%F’\‘F : |_' ] |_|
Relay output oFF ﬂ

$*%When displaying alarm output (DC output), the output LED will blink on and off.

Counting timing

| Dual input mode | Input mode for addition or subtraction Input mode for addition or subtraction
(during input of positive logic) (during input of negative logic)
Addition Subtraction Addition Subtraction Addition Subtraction
o o ‘o
INA f INA Jf f During addition input, IN A INA _{% 1& During addition input, IN A
L L can be either L or H. L 1 can be either L or H.
e e T2 T2
T T
INB INB During addition input, IN B f f INB During addition input, 1
“r | “L” can be either L or H. “L” IN-B can be either L or H.
/4 T/4 T4 T4 MIEZRERT T2 TR
T T T T
(Note)
) ) . ) 1
With or the required counting speed is (CPS)= ——
i f { q g sp CPS)= oo

B-8
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Wiring Diagrams €3
=
KCV-4S,/6S KCV-4T /6T ‘g 3
Sensor power  Count input Disabled count input Sensor powerr  Count input Disabled count input E o
DC24V60mA INA INB 0V INH DC24V60mA INA INB 0V INH
213|4|5|6 213|4|5|6
DC output
ouT —y—l 7 | R Resetinput 1 7 R Reset input >
O
= 0
10]11]12 819101112
COM N.C. N.O.
Relayinput 4100240 V power AC100240 V power <ZE
KCV-4S-C,/6S-C KCV-4T-C /6T-C 2
Count input Disabled count input Count input Disabled count input
INA INB 0OV INH INA INB 0V INH
2|3|4|5]|6 2|3(4|5]|6 <
DC output O
ouT W—‘ 7 R Reset input 7 | R Resetinput hv4
+:°°1 —
1011 ]12 819 |10(11 (12 s
COMRe’I\i{ﬁﬁpuz\llO- +L|:|J_ +L|:|J_ (i)
DC12-24 V power DC12-24 V power

s Alarm output is used in combination with DC output (OUT terminal).

I/0 Circuit Diagrams

AC power DC power
Sensor DC24V f]\
power (2 Internal 24 V + 1) Internal circuit
DC24V é
(( ON during negative logic input 9) N.C. ({ ON during negative logic input 9) N.C.
- )
2
5V
8) COM 8) COM
3.3k ) )
47K | |
iNA (D ?—6@ N.O. Na (D ?—ﬁ@ N.O.
5V
3.3k
7|
INB (4)— ine (4)—
3 1) OUT ) ] 1) OuT
5V
3.3k
5) ov 5) ov
7|
Reset 7)— Reset 7)—
5V
3.3k
Disabled 47k Disabled
count 6 count C
input ook input
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Input Wiring Examples

Proximity switch with NPN open collector output

Proximity switch with voltage output or PNP open collector output

@Input logic: Negative logic: (no-volt input)(nfl)
@Input mode: Input for addition or subtraction (Dip switch 2 ON)

Brown
4/2; Sensor source (DC24V)

Adding
Subtracting
I Black 7) Reset input
L: Black 6) Disabled count input
Blue oV

Recommended proximity switch: APS[J-[-N“E

@Input logic: Positive logic: (voltage input)(Pa5)
@Input mode: Input for addition or subtraction (Dip switch 2 ON)

Brown
/2; Sensor source (DC24V)

Adding
Subtracting
| Black D INB
Reset input

=
I:,E:, Black 7
=

Disabled count input

ov
Recommended proximity switch: APS[J-[-E2

DC 2-wire proximity switch

Rotary encoder

@Input logic: Negative logic (no-volt input)(nEl)
@Input mode: Input for addition or subtraction (Dip switch 2 ON)

Adding

Subtracting

@ INB

(7) Reset input

—
—

Recommended proximity switch: APS[J-[-Z
eWith the DC type, please supply source voltage above 20 V.

(6) Disabled count input

ov

@Input logic: Arranged with encoder output and set as positive or negative logic
@Input mode: Dual input (Dip switch 2 OFF)
Red

(

brown) Sensor source (DC 24V) %

INA

1

(#)INB

() ov

Recommended rotary encoder: TRD-J[-RZ, 'S
TRD-N[]-RZ 'S

Switch or relay

@Input logic: Negative logic (no voltage input)(nfh)
@Input mode: Input for addition or subtraction (Dip switch 2 OFF)
@Operational speed: 30 Hz (Dip switch 1 ON)

Addition
o O IN A
Subtraction
O O INB
O O Reset
O O Disabled count input
OV elnput flow is heavy, so this

connection is recommended.

Sensor power source (DC 24 V)

@Input logic: Positive logic (voltage input)(Po5)
@Input mode: Input for addition or subtraction (Dip switch 2 ON)
@Operational speed: 30 Hz (Dip switch 1 ON)

2) Sensor power source (DC 24 V)3%

Addition
o O INA
Subtraction
+——O (4) INB
O 7) Reset
O 6) Disabled count input

Output Wiring Examples

*There is no DC power source. Use a separate external power source.

NPN open collector output

Relay output

Load power
DC24Vv

Load power
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Front Panel Layout and Description
HPanel guide
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®Count value (red)
eOperating mode

L2
c
(®)
S

=]
(3]

Q9
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Displays count values.
@Output (red) Koyo COUNTER KC Setup mode
eOperating mode - - - -, Displays setting contents.
Lit when output is ON. >
) @®Preset values (green) 5)
Blinks when alarm
output is ON ' ' . ' ' . eOperating mode ¥
’ Displays preset values.
- e e e e eSetup mode
OUTm '-‘ '- '-. | .‘ '-‘ '-.‘ Displays set items. <
e r—— _'= — ®Digit keys 8
/ eQOperating mode p4
. Allows changes in preset values
.@())Keytprotec(:jtlon (red) (@ @ E‘] 9 % After changing preset values,
Br?e;a '”g "“I’( € ection is oN E@] (@] @ E‘] total key input is ineffective for ¢
ml S Wh er}[h e{( prq eg’l\?n s about one second. Preset values g
O(SZr:uprMsge e keyis ON). / then take effect.
; . eSetup mode
E;Ttprlwayss key protection Allows to configure the setups.
ings.
=
®RST key O
eOperating mod ~
Allows count values to be reset

(0 for Addition and preset values for Subtraction). @The Total Counter has several lamps that differ with respect to the Preset Counter:
eSetup mode DOutput : None
Allows selection of set items. ®@Key protection : None other than for display in compliance with key.
@Preset values : Not displayed in Operating mode.
(®Digit keys : Not effective in Operating mode.
B Key strokes
1.Changing preset values
Press a digit key once to increase the corresponding digit by one: Example: When the counter is
. 5 T = ﬂ presetto “Ic'3”

- Press the 1 key and the

:_:—>|—>| > '—> -1 > |—>|'—> |—>|’.—>
display changes to  {c'™

After removing your finder from the key, the settings will be [ ] Fress the 2 key and tt‘g

verified after about one second. display changes to
- Press the 3 key and the

2. Resetting the count display changes to '3

Press the RST)key to reset the currently displayed count. The
count is reset within 0.1 second after the key is pressed. For
example, the current count 0010 is reset to 0 for Addition. It is
reset to the preset value for Subtraction.

3. Protecting the keys

Turning the Dip switch ON disables the reset and digit keys. If
disabled keys are pressed, the LED for the corresponding key
will blink. If Key protection is selected to disable keys in Setup
mode, Dip switch 6 will come ON. At factory setup, Key
protection in Setup mode is completely disabled, so just turning
Dip switch 6 ON will disable all keys.
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B Configure dip switches
eUse the dip switch on the top of the counter to configure varions parameters and operation mode.
eConfigure dip switches with power off. Operation with power up will have no effect.
e\When dip switches are re-configured, you must press the Reset key in operating mode to reset the count values.

ON

ot

At the factory setups, all switches are OFF.

2 3 4 5 6 7 8
LSelection of the operating mode
Selection of key protection

Selection of the output mode (with a Total counter, this slot is empty)
Selection of count memory

Selection of the input mode
Selection of counting speed

Counting speed

The counting speed is selected with Dip switch 1.

Selection of the operational mode (with a Total counter, Addition is fixed)

ON Counting speed SWi
0000000 on
OFF[ .1 2 3 4 5 6 7 8 10kHz OFF s Factory setup
Input mode
The input mode is selected with Dip switch 2.
ON Input mode sSw2
D Q D D D D D D Input for Adtion or Subraction ON
OFFL1 2 3 4 5 6 7 8 Dual input OFF *Factory setup
Operational mode
The operational mode is selected with Dip switch 3.
ON Operational mode SW3
DOB00O000 Additon oN
OFFL1 2 3 4 5 6 7 8 Subtraction OFF *Factory setup
Counting memory
The counting memory is selected with Dip switch 4.
ON Counting memory Sw4
D D D Q D D D D Memory upon power failure ON
OFFL1 2 3 4 5 6 7 8 Power source reset OFF *Factory setup

Output mode

The output mode is selected with Dip switch 5. Match output can be selected in Setup mode.

ON Output mode SW5
D D D D Q D D D Hold output ON
OFFL1 2 3 4 5 6 7 8 One-shot output OFF *Factory setup

Key protection

With Dip switch 6, [Do not protect keys] can be selected to take effect for keys set in Setup mode using

[Protect keys]. Setting for keys to protect can performed in Setup mode. At the factory setup,
[Do not protect keys] is set.

ON Key protection SW6
D D D D D g D D Settings in Setup ON
OFFL 1 2 3 4 5 6 7 8 mode take effect
- Do not OFF *Factory setup
Operating mode
The operating mode is selected with Dip switch 8.
ON Operating mode S
D D D D D D D g Setup mode ON
OFFLL1 2 3 4 5 6 7 8 Run mode OFF s Factory setup

% Dip switch 7 is not used.

P
jry
N



B Setup mode
Settings that cannot be selected with dip switches can be set in
Setup mode.
Items that can be configured in Setup Mode
(1) Counting speed—200/ 1 kHz, Dip switch 1
(2) Input logic Positive or negative logic
(3) Output mode —— Match output, Dip switch 5
(4) Output duration—Duration of One-shot output can be set
from 10-9990 ms (in 10-ms increments)
4-digit: 0.001-9.999
6-digit: 0.001-99.999
(6) Prescaling factor — The scaling factor can be set for values
used in prescaling.
1x
10x
100x
1000x
(7) Number of digits — The number of counter digits for display
can be set.
4-digit: 1-4 digits
6-digit: 1-6 digits
An arbitrary digit can be set for display
of the decimal point.
(9) Predicted output — Offset values can be set with respect to
preset values.
4-digit: 0-9999
6-digit: 0-999999
(10) Resetting key protection — Setting to disable the reset key
can be performed.
Setting to disable an arbitrary
digit key can be performed.
$*¢With a Total Counter, items 3, 4, 7, 9, 10, and 11 are skipped.
1. Switching Between Setup mode and Run mode

(5) Prescaling

(8) Decimal place

(11) Protecting digit keys

@
— >
Run mode Setup mode
@
(DSetting Dip switch 8 to ON and turning on the power will start the
Setup mode.

(2)Setting Dip switch 8 to OFF and turning on the power will start
the Run mode.
2. Operations in Setup mode
In Setup mode, the count can be initialized using the menu as
follows:
* Represents factory setup.

@Selection is with the digit key.
Digit key: Displays count values.
1 1000 selects 1 kHz.
: 200 Selects 200 Hz.
: di P! Selects Dip switch 1.
RST I @Press the Reset key to proceed.

—={ Counting speed settings(tF5)

@Selection is with the digit key.
Digit key: Displays count values.
: Po5 Selects positive logic.
: nEl Selects negative logic*
RST I @Press the Reset key to proceed.

Input logic settings( &)

@Selection is with the digit key.
Digit key: Displays count values.
(B9 Selects matching output.
19 PS5 Selected with Dip switch 5%

@Press the Reset key to proceed.

% Qutput mode settings (L -of)

KCV

i

% i i r+) | @Output duration is set with the digit key.
O ) Digit key 1 to set in increments of 10 ms

will be rendered ineffective (*100 ms).

Count values for display (Blank) 0. { 0 O's

Digit key BAZE2H
Can be changed from 10-9990 ms
RST I @Press the Reset key to proceed.

Prescali(rgg' s'ettings 1 @Setting of prescaling values is with the digit
L

L Key. (*1.000)
Count values fordisplay[ | ] 1.0 0 O
Digit key BAE4E]2]T]

4-digit: 0.001-9.999
6-digit: 0.001-99.999
RST I @Press the Reset key to proceed.

settings 2 || @setting of the prescaling decimal point is with
L)

Prescaling
(5 the digit key.(*1.000)

Digit key: Displays count values.

: 1000 selects 1000x.
: 10 0.0 selects 100x.
21 0.0 0 selects 10x.
[4]: 1.0 00 Selects 1x.

RST I @Press the Reset key to proceed.

. q - @ Setting of the number of digits is with the
Selection of number of digits(dlt) I digit kgy. The number of d?%(its is displayed

in‘accordance with the digit key.

Countvaluesfordisplay 6 § 4 3 & |

Digit key HEEEEE
RST I @Press the Reset key to proceed.

@ The display position of the decimal pointis set with

Decimal point settings(d.”
P 9s(@.") the digit key. The decimal place is displayed in

accordance with the digit key. Digit key 1 will set no
decimal place (*No decimal point).
Count values fordisplay .0 .0.0.0.0

Digit key 654
RST I @Press the Reset key to proceed.

@Setting is with the digit key(*0)
Count values fordisplay & .0 .0.0.0.0

»*Alarm output settings(5EL)

Digit key BIEEEEM
RST | @Press the Reset key to proceed.

@Selection of disable or enable to

3% Reset key protection(r P!
yp (r rn) set the Reset key is with the digit key.

Digit key: for K/P display
: 000000 (*pisable)
: 0000000 (Enable)

RST I @Press the Reset key to proceed.

% Digit keg protection J @Selection of disable or enable to
(PPra) set the Reset key is with the digit key.

(4digit :JJ000/6digit - DOO0O00)
Digit key: for K/P display

: OO0OOOCM (*Disabled)/ (Enabled)
: JOO0COMO (*Disabled)/ (Enabled)
: JOOOmO0 (*Disabled)/ (Enabled)
: JOOMO00 (*Disabled)/ (Enabled)
: JOMOOO0 (*Disabled)/ (Enabled)
[6] : (MO (*Disabled)/ (Enabled)
RST I @Press the Reset key to proceed to the final menu.

Digit key K/P display
: Notused M : Disabled with lamp on
(1] : Used [[] = Enabled with blinking lamp off

+ The number of digits selected for setting of digits will render effective

the settings for the decimal place, alarm output, and key protection
that follow. Only the selected number of digits is set.

+ With the Total Counter, items marked with an * are skipped.
* When changing the setting of the number of digits selected, the

decimal point will be removed, the alarm output will be set to 0, and
preset values will automatically be changed to 5.

« After changing the default settings in Setup mode, press the Reset key

in Run mode and reset count values.

L2
c
(®)
S

=]
(3]

Q9

11}

KCX KCN-A KCV

KCM

(7))
S
(]
=]
c
=]
O
(&




.22
=]
@0
w o

KCX

KCM

KCV

Operational Example (for KCV-6S)

B Run mode

Changing preset values
1. Change the preset value from 120 to 240

Koyo COUNTER

our 2o

@EE

Before changing

SilEle110]

Koyo COUNTER

Koyo COUNTER

o 24

K/P

®]@])]

our e

K/P

EIBIg
T T

SilEle10]

Change complete

Koyo CoUNTER

24

K/P

(®]@])]

2. The preset value will be 240, and operations will continue with the altered value.

ESI 61 g\

Press Digit key[2]twice.

effect about 1 second after being changed.

B Positionin

Positioning of a conveyor can be done in increments of 0.1 mm. It sets the Alarm in 20mm prior to the

preset value

g application example with encoder

to stop the conveyor in accurate position.

1456

nnn
s uuy

Kcv

elolel
(Sielel0]

Alarm
Preset

Encoder
output (deceleration)
output (suspended))

Control Box

1. Prescale cal

culation

Prescale =

7 Xpulley diameter (mm)
encoder pulse count

3.1416 X15
1000

= 0.047-mm pulse

Press Digit key[3lonce.

oPulley diameter

Preset values will take

. 15dia

eEncoder pulse count : 1000P/R

Set item Set item
Counting speed 10kHz %
Input logic Negative logicX
Output logic One-shot?%
Output duration 100ms %
Prescaling 0.047
Scale factor 10
No. of digits 6%
Decimal point Between 1st and 2nd digit
Alarm output 20.0

*¢Represents factory setup.




2. Switching to Setup mode

KCV

Turn Dip switch 8 ON and then turn power ON (Dip switches 1-7 are OFF).

3. Changing setting contents

(D The setting screen for

Counting speed|is first displayed.

These values are initial values.
Press the key to proceed.

(2 The setting screen for|Input logic|is

displayed.

These values are initial values.

Press the key to proceed.
3 The setting screen for[Output mode]

is displayed.

These values are initial values.

Press the key to proceed.

@ The setting screen for

Output durations displayed.

These values are initial values.

Press the key to proceed.

®The setting screen for
Prescaling settings|1 is displayed.
Set prescaling to 0.047.
Press the 4 key 9 times.
Press the 2 key 4 times.

Press the 1 key 7 times, and 0.047
will appear.

Press the key to proceed.

4, Switching to Run mode

|

® The setting screen for
\Prescaling settings 2\is displayed.

Set the scaling factor to 10.

Press the key to proceed.
(@ The setting screen for the
Number of digits|is displayed.

These values are initial values.

Press the key to proceed.

(®The setting screen for the

[Decimal pointlis displayed.
Display the decimal point between the
first and second digit.

Press the 2 key and the decimal point will be displayed
between the first and second digit.

Press the key to proceed.

@The setting screen for

[Alarm outputlis displayed.

Set the alarm output to 20.

Press the(_3 )key twice and 20.0 will appear.

Press the key to proceed.

Setting is complete after this step.

Turn the power OFF after completing setting in Setup mode and turn Dip switch 8 OFF (Run mode)
(When power is OFF, all the setups in Setup mode are saved in the memory).

5. Starting Run mode

Be sure to turn power ON after changing the setups in Setup mode and press the (RST key to reset

the count values.
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KCV

Cwn
4 Error Codes
O =
= Cc
34l |Common Errors
w o
Error Error type Error details Corrective Action
. Press the key to eliminate the error display. The
' Preset values and Setup mode items have )
I. r ' Memory data error changed count value will be set to 5000, and the Setup mode
5 == gec. contents will be set to settings used at factory setup.
v/ . . " "
Decimal point Count values have exceeded the display | Error display will be cleared by the key or
L Counter Overflow Error
blinking range. when the count valup return to the count range. In the
. SR ter, correct calculation is in a range
Decimal point blinking . counter,
<ZF Negative display Counter Underflow Error| Count values are below the display range. from - 2147483.648 to 2147483.647.
O
Y
®Counter Overflow Error All digits in the display turn to 0
S aoaoooo
¥ -’ en’' en’ ea’ ea -'
ouT
K/P
> Decimal point blinking
O
X ®Counter Underflow Error . .
Negative display

-Bﬂﬂﬂq
- - .- - —
—1]
Decimal point blinking Decimal point blinking

Option

Option Model Number Details
Prevents water from entering the control panel by
Rubber packing KC-48P installing this between the installation panel and
KCV.

Protects the front panel from dirt and the like.

Front cover KC-48C Material: Soft silicone rubber
Key operation can be performed with the front cover as-is.
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Precautions So

]
. . ) S

@Precautions for Use @Precautions for Wiring 55

(1) With the DC power source, the 0-V terminal @ and the input common @Keep the wires away from power line. 9 8
0-V terminal ® are internally short-circuited. @With regard to use in locations where extensive noise is generated, keep the w

(2) Apply the rated voltage in one instant, not by gradually raising the KCV counter and wires away from the noise source to the extent possible.
voltage. @Empty terminals are not to be used as relay terminals.

(3) Always use negative input logic to set the DC 2-wire proximity switch. ®For conrf?CtiO”' use of Crimpe_d contacts is_recomme”ded' _

(4) During counting, changes to preset values will take effect about one When wiring the 1 and 7 terminals, do not install fork-shaped crimped contacts >
second after key input of the change. In subtraction mode, key input at an angle. Use a round crimped contact for angled installation. S
takes effect when the count is reset valid preset value will be saved in
the memory at loss of power. Fork-shaped crimped contacts

(5)It is recommended to use a sheet included in the package to keep the
setups for the future maintenance. <ZF

(6) Use in the following environments should be avoided: o
®A |ocation where the ambient temperature is above 50°C or below ¥

10°C.
®A |ocation where the ambient humidity is above 85% or abrupt

; For angled installation, connection with the contact is
temperature changes may cause condensation. ! ng Stal ) ’ ! b e
insufficient. Like in the illustration above, install the

®A |ocation with dust, iron fillings, corrosive gasses, or the like. contact perpendicular to the horizontal. §'2
®A location exposed to direct sunlight. Round crimped contact
®A |ocation with significant vibrations or impact.

(7) When conducting testing of insulation withstand voltage, insulation ]
resistance, or the like, remove the KCV counter from control box. S

O
¥

Installation and Removal of the Main Body
@Installation @ |nstallation of the Terminal Block and Terminal Cover

(Dinsert the main body through the panel installation port.

K =
N o /&;‘%

(@From the rear, mount the installation frame.

Terminal block

Fixing screw /

Terminal block cover

\ ®Do not use a screw other than the one used to fix the terminal
block during shipping.

®Maintain a permitted torque of 0.3 Nm.
Installation frame: Can be installed vertically or horizontally.

®|nstall the terminal block after wiring is complete.
AN
\\

(DHolding the tabs, spread them 2-3 mm.
(@While keeping the tabs spread, pull the device towards you.

®Removal

B-17
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©n . . .
%4 External Dimensions (in mm)
SE
Tl
Q@ 8 iC; 100 (AC power source)
w 60 (DC power source)
Installation frame ~
,‘ﬂ H;j —— \‘— ‘
H |
> il a ;
&) - - | mﬂ
X (T T [P o
L i ® s
| IO -
| | ! I
< =] j _ o
= L
g || Panel thickness 1-5 Depth
6| 50 10 DC power source| 66mm
AC power source | 106mm
X
(@]
Y
Detailed Diagram of the Terminal Block Boring Dimensions for Installation
1.When the installation handle is horizontal 2.When the installation handle is vertical
4X7.62=30.48
Terminal screw 6.5 1.12 Installation f 70 482
¥ N\ ‘ ‘ E— oot Close installafion possibl|
i o= B S
0 i N : ; : =
WEEETE T
[t} Hel i ! 2o
© 1] }% I @ R N e AN i @2
I ﬂ fO\ % E il T Hole nﬂ o
A ﬁ N\ ﬁ B - - IO I 2
0 B i | 45¢° CIPRL 5
(el (o i
S ! I
i
; - . _ 2
Complying wiring +0.25~1.65mm % When aligning the front cover (KC48C and

Complying crimped contact: R1.25-3

Permitted torque - 0.5Nm KC48P), line dimensions should be more

than 55 mm.




KC N - A Single Preset Counters for Addition or Subtraction

Maximum counting speed:
30cps/5keps(selected by dip switch)
200cps/1keps(selected in Setup mode)

With the DIN standard of only 48 mm by 48 mm, the full
featured preset counter incorporates an easy to read
LCD display.

Just press keys to set values by digit, or change
operation between addition and subtraction.

Merits

@Small body and easy to read display
With its body of only 48 mm by 48 mm, the counter provides full
screen display of either 4-digit or 6-digit numbers with the height

of 13 mm or 10 mm.

Berpar =it
13mm m
, I1mS
533389 m
B 4 '
i 1

@Backlit LCD integrated in all models

Displayed values are backlit to facilitate reading in darkness.

@Key Protection to lock keys individually
On the front panel, each digit key and the Reset key can be locked
to protect against erroneous operation. The digit keys can be also

used to increment the corresponding digit values.

@Keypad protection cover

A keypad cover is also attached to provide additional protection.

@EEPROM to eliminate cell replacement
The counter uses an EEPROM to eliminate the use of cells. The

memory can store all counts, preset values and mode settings.

@Water proofed front panel
The keypad on the front panel is completely coated (IP64) for

insulation from dust and water.

@Easy operation.
Values can be set and changed digit by digit simply by pressing

the corresponding keys.

Count display

Preset value

Keys for setting
corresponding digits

@DC power as thin as 55 mm
With minimum space requirement, the control board can be

Count reset key

installed anywhere.

| 55mm | % AC power is 90 mm thick.

| 61mm |
[ 1

@A series of models to meet all your needs
All eight models include advanced functions such as prescaling
and decimal display. These models can be combined appropriately

to satisfy your requirements.

@Output options
lc relay output Either a sink or source can be used for

DC output.

Isolated from internal circuit by photocoupler

=
c
(o)
=
=
(3]
Qo
w
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KCN-A

@®Switching between addition and subtraction
Addition mode and Subtraction mode

Addition mode

In the Addition mode, the count

.gg
=
Q0
TS

Preset value

<=

increments by one for each pulse g Incremented
input. When the value has reached a 2 t0 990
preset value, the counter generates a
> : Sensor
O signal.
> =
0 —Pulse input
[Subtraction mode|
< Preset value % <:
x In the Subtraction mode, the
= Q Decremented
(@] count decrements by one for e 1010
Y each pulse input. When the 2
value has reached zero, the
. Sensor
counter generates a signal. / |
x 0 -
(@) —Pulse input
\4
= @Prescaling
O = - N -
¥ | Converting the number of pulses to quantity or dimension
Quantity

Koyo KEN-4

<: Multiplied by 4

| Prescaled at 4

Four workpieces per pulse |

Cut length (in mm)
Koyo KCN-A

Roller for length
measurement

Cutter

<: Can be set in a desired unit.

T
| Prescaled at 0.8 |

Rotary
encoder

You need not consider
the roller's diameter
when setting the
counter value.

0.8 mm per pulse |

Using a present scale, the count is converted to quantity or dimension.

@®Easy operation
Changing a preset value: On the front panel, press a digit key once to increment the corresponding digit
by one.

§—=t—=2 =3 =4 =5 =f =1 -§ -9

Example: When the counter is preset to 123
Pressing key increments the first digit by one to | 2 4
Pressing key increments the second digit by oneto | 3 4

1 ® [ O

Pressing key increments the third digit by one to & 3 4

Each digit is preset upon change.

B-20



KCN-A

@®Key Protection against erroneous operation
All keys on the front panel can be locked to secure current settings.
These keys can be protected individually.

The digit keys can be also used to increment the corresponding digit.

Example: Protecting the fourth digit of KCN-A4SR Counter

(1)In the Setup mode, select the key to be protected. (2)Short circuit the Key Protection input (6) and the 0V

In this case, choose the digit 4. pin ®.

Short circuit

:l Protectable keys

@Displaying a decimal point

A decimal point can be displayed at Koyo oA
a desired location.

™ Decimal point

.ge
=
@0
w O

KCX

KCM

@®Switching the input logic between positive and negative

Device choices are expanded by two input logics available for positive (voltage) input and negative (no voltage) input.

Relay

Proximity swith

&

Photoelectric sensor

K >

-

23956

933939 s

%

Rotary encoder

Relay output
KCN-ALJSR

DC output
KCN-ALJIST

B-21
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List of models

Model number system

Source Sensor - -
voltage Output power 4-digit counters | 6-digit counters KCN-AD D - Q
Relay KCN-A4SR-C | KCN-ABSR-C C: DG power
DC24V output Blank: AC power
only None
DC output KCN-A4ST-C KCN-A6ST-C Series R: Relay output
T: DC output
AC110V
Relay DC24V - )
ACSE}OV output 15mA KCN-A4SR KCN-A6SR — S:Single setting
L 4: 4-digit
6: 6-digit

General Specifications

Item Specification
Source AC AC 85~115V, or AC 180~240V
voltage DC DC 20~28V (Max. 10%p-p ripple)
Power AC Approx. 5VA
consumption DC Approx. 2W
Sensor AC DC 24V (20~28V) 15mA (Max. 10%p-p ripple)
[PONETT DC None

Memory backup at power failure

EEPROM (Up to 100,000 writes) Either power-on reset or memory backup can be selected in Setup mode.

Ambient temperature

—10~+50C

Storage temperature

—20~-+70°C (with no freezing)

Ambient/Storage humidity

35~85%RH (with no dewing)

Withstand AC AC 2kV for one minute (For each of AC input, OV and relay output interconnection)
voltage DC AC 2kV for one monute (between 0V and relay output)

Insulation AC Min. 20MQ at DC 500V (between AC input/OV/relay output)

resistance DC Min. 20MQ at DC 500V (between OV and relay output)

Vibration resistance

Durable for one hour along three axes at 10~55Hz with 0.5mm amplitude
No error for one hour along three axes at 10~55Hz with 0.35mm amplitude

Shock resistance

Durable for 11 ms along three axes at 490 m/s? (50G)
(Shock applied three times in each case)

No error for 11 ms along three axes at 98 m/s? (10G)

Noise AC +1.5kV between power terminals (square wave pulse with 1 xs width and 1 ns rise time)
resistance DC +1kV between power terminals (square wave pulse with 1 s width and 1 ns rise time)
Coating IP64 for the keypad on the front panel against dust and splash.
Installation Flush mounting
Connection Terminal block
Mass AC Approx. 220g
(weight) DC Approx. 110g
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Performance Specification '% g
-
ltem Specification _E g
Operation Addition or subtration (selectable) Q0
Setting Single w O
Number of digits 4 or 6 digits
Setting range 4 digits: 0~-+9999 6 digits: 0~-+999999
Counting rage 4 igits: —999~-+9999 6 digits: —99999~-+999999 >
Counting speed 30 cps or 5kcps (selected by Dip Switch 1) 200cps or 1kcps (selected in Setup mode) g
Input mode Addition or subtration (selected by Dip Switch 2)
Input logic Negative (no voltage) or positive (selected in Setup mode)
Count disable input Responded within 0.2ms g
External reset input Minimum pulse width: 6ms %
Auto reset Responded within 0.2ms (14ms at 30cps) -
Manual reset Responded within 0.1 s
Power reset Power shutdown: 1 s or more Reset duration: 1 s or less (until restart) P
Output NPN open collector or relay contact 1c (depending on models) Q
Output mode One Shot (momentary output) or Hold (selected by Dip Switch 3), or Countup (selected in Setup mode)
QOutput duration in One Shotmode | 100ms, or 10~9990ms (selected in Setup mode)
Key protection Both the Reset key and digit set keys, or individual key protection (selected in Setup mode) s
Zero setting Enabled or disabled (selected in Setup mode) Q
Maximum counting Open collector output Relay output
speed On delay Off delay* On delay Off delay
30cps 14ms or less 15ms or less 24ms or less 24ms or less
1/O response
200cps 2.5m or less 3.5ms or less 13ms or less 13ms or less
1keps 1ms or less 2.5ms or less 11ms or less 11ms or less
5keps 0.5ms or less 2ms or less 11ms or less 11ms or less
Decimal point display Any location (selected in Setup mode)
Prescaling 4 digits: 0.001~9.999 6 digits: 0.001~99.999 (selected in Setup mode)

* Off delay time applies only to the Countup mode.

I/0 Specifications

é?:%%td 30cps./200cps.” 1kcps./ 5keps
Input [ Positive: 15k Q
Count input resistance| Negative: 3.3k Q

Input L:0~3V

voltage | H : 7~30V

Input | On delay: 0.2ms
response| Off delay: 0.2ms
Count disable Input Positive: 15k Q
input resistance| Negative: 3.3k Q

Input L:0~3V

voltage H:7~30V

Input | On delay: 6ms or less
response| Off delay: 6ms or less

Input Positive: 15k Q
resistance| Negative: 3.3kQ

External reset

input
Input L:0~3V
voltage H:7~30V
kg’ | Max. 35 v
DC output

(Type T) lS‘)ur.rdentI Max. 100 mA
voliage | Max. 2 V

c it AC220V 2A AC220V 0.5A| DC30V 0.5A
Relay output aPaACIY | resistance load) | (cos ¢=0.4) | (L/R=7ms)

(Type R) w1 Min, 100,000 | Min, 200,000 | Min, 200,000
Durability[ coniacts’ contacts’ contacts’
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O wn
4 Output modes
O =
= ::; Mode Count Signal output
(8]
[T Hold Continued Held
RS "
omentary
One Shot Reset (for 1010 9990 ms*)
Equal Continued egﬂé)fs“{ngnp}ggectov%%e
= * Can be set in 10 miliseconds from 10 to 9990 ms (in Setup mode).
(@]
¥
Output mode diagrams
<
=2
g Hold mode, OUT: Held Count: Continued One Shot mode| OUT: One Shot Count: Reset
Addition Subtraction Addition Subtraction
SET SET
< l 1 1 l ! !
@) 1 1 i 1 ! !
X | | R i i
| | L1 ! !
° I NG ° ! N | ‘ N
I I | | ! I | Lo
Reset —| i |_| —| } Reset —| | |_| —| i |_|
5 ] M
¥ | ourt ouT
.J_|_100 ms in One Shot mode, or 10 to 9990 ms (can be set in Setup mode)

Equal mode| OUT: Equal Count: Continued

Addition Subtraction

SET

0 =
I

ouT H ”

[ J J-l_ Only when the count equals the preset value

@Output duration depends on the counting speed. There is no DC
output at 2kcps or relay output at 100cps or more.

Counting timing

@Positive (voltage) input @®Negative (no voltage) input
“H” “H” T Counted at rising
“L”_“ 4 L “Lr Y Y r <<Note>>I or or falling edge.
T/2 'I'/2 T/2 T/2 Minimum speed required (cps)= Teoc
T T
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Wiring Diagrams

KCN-A

KCN-A4SR,/A6SR KON &
s & &8 &
S N
AR ° N &
& & &£ SNV S
NN \\Q X N ¥
SF & S L L
S & S Lo @

KCN-A4ST-C,/A6ST-C

> &
S 2 N
s &
s Q
e
& 5§
s &
& ©
S )
N ©

Reset input R

out
DC output

1

+
DC power DC24V

NN &
N N 9 &
K N §
s & &
& & 5
K & S S
O x> $ N
S & N S
& S & &
¢ Fs & @

elel@El®

Dimensions of Terminal
block

Yo
—

IS 1=
4

[l

10.55 ! 6‘.3

7.62

Screw M3

1.32 6.3

1.32

@ Reset input R

—@&=

N.C

]
ol il

COoM
Relay output

N.O

DC power DC24V

Wire section: 0.25~1.65mm?
Conforming criped contact: 1.25-3

I/0 Circuit Diagrams

AC Power DC Power
For relay For relay
Sensor output DC24V output
power (2 Internal power . J_ I 2 Internal circuit ~ F——————————-— I
source source 24V | I L ON f ) | I
DC24V ON for negative : ‘—CQ N.C | - inputoé)aega“ve : ‘—CQ N.C |
input ON | | : C13\ | | :
I =4 I
| |
o ! i) com | o ! i) com |
3.3k I : 3.3k I :
| |
| |
| |
| |
count (D | ?_QD no. || coumt (DH | ?_QD no. |
input 15k R | input 15k R |
5V 5V
3.3k 3.3k
Reset C7>— Reset C7>—
15k 15k
_ 10 _ 10
sV =z ouT 5V —-. ouT
3.3k 3.3k
11 11
Count Count
disable @ disable @
input 15k input 15k
) =)
o (5 ov (&)
5V 5V
Key 6 Key 6
protection protection
input input
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KCN-A

Input Wiring Examples (count, reset and count disable)

Proximity switch with voltage output or PNP open collector output | Proximity switch with NPN open collector output

@Input logic: Positive (voltage) input(Fa5) @Input logic: Negative (no voltage) input(nth

.'é’g
=
@0
TS

Brown Brown
DC24V v (Red) 2 ) 24V sensor power DC24V v (Red) 2) 24V sensor power
power ov power ov

Black Black
> l (White) ) l (White) Ve .
O @) Count input \3> Count input
¥

Black Black

Whit White
I (White) (7 Reset input I ( )<7 Reset input
p 4
g
=2 Black Black
Q (White) (White)
i:" 4 ) Count disable input i: 4 ) Count disable input
Blue
(Black)
oV ov
x
({2 Recommended proximity switch: APS[J-(]-T,/E2 Recommended proximity switch: APS[J-[]-N,/E
DC 2-wire proximity switch Rotary encoder
s @Input logic: Negative (no voltage) input(nEb) @Input logic: Positive or negative to be set according to the encoder output
O ( t 24V
A4 2 sensor power DC24V t24v 2) 24V sensor power
power
White ov

Black Red
3) Countinput
o g =
/4 Count disable in
1S put
5)ov
Black

5) ov

+_

Recommended rotary encoder: TRD-J[_]-S(one-phase output)

Recommended proximity switch: APS[J]-[]-Z

Switch or relay

@Input logic: Positive (voltage) input(Pa5) @Input logic: Negative (no voltage) input(nEb)

9 24V sensor power

24V sensor power
+—O Count input ——O 9 Count input
O Reset input +——O O o Reset input
O Count disable input o—O— 9 Count disable input
oV oV

This connection is preferable to accommodate high input current.

Output Wiring Examples

NPN open collector output Relay output

Compatible with relay drive

MAX.100mA

Load power rated at 24 V
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. O n
Front Panel Layout and Description =5
N £t
Front panel T
p 83
w O
@Count (zero-suppressed) 5
Character height: 13mm for 4-digit display ¥
10mm for 6-digit display
Initial settings are displayed in the Setup mode.
A negative count is preceded by the minus sigh (—).
<
=2
’ \ o
¥
—— @Preset value é
Initial settings are displayed in pY4
the Setup mode.
@Output status
"OUT" is displayed when output s
is enabled. @®Measurement unit (@]
Displayed in the Setup mode ¥
Hz: counts per second
ms: output duration in the One
Shot mode
@®Reset key
Resets initial settings in the
Setup mode. \ / —— @"SET" indicates that a value

is preset and displayed.

@Digit set keys
Use these keys to set or change a value. A
preset value can be modified digit by digit. In
the Setup mode, a preset value is replaced by
initial settings.

[Rear side]

@Array of four dip switches
Connecting speed
Input mode i
Output mode seing

|
2 3 a 5 6 Operation mode
(A
(A
(A
(A
11

B-27



2
c
(®)
=
e
(3]
Q2
Ll

(7))
S
()
et
[
=
O
&

KCN-A

HUsing the keys

1. Changing a preset value
On the front panel, press a set key once to increment the
corresponding digit by one.

Example: When the counter is preset to 123
5 Pressing K@y eereeemsesnnennesnnenseens P
v 8 Pressing K@y eeseeemnesmnennesnnenneans 134
Pressing K@y eeeeneennesesnenesennes 234
< Each digit is preset upon change.
Z | 2. Resetting the count
Q Press the (RST) key to reset the currently displayed count. The
count is reset within 0.1 second after the key is pressed.
For example, the current count "0010" is reset to "0" in the
< Addition mode, and to the preset value in the Subtraction mode.
(2) 3. Protecting the keys
You can lock the (RST) key and the set keys by short circuiting
the Key Protection input pin (&) and the OV pin (5. The keys to
s be protected can be selected in the Setup mode.
O | MStandard initialization using the dip switches

Use the dip switches on the rear panel to initialize the counter
speed and modes. This initialization should be performed before
you turn the power on.

ONY/ findicated
Dip switches No. Item OFF| by Mode selected
} ON {30 30
1234 1 | Counting speed OFF |5k SK?::
ON ON_|DWN__|Subtraction
OFF H H H H 2 Input mode OFF |UP Addition
ON | _I"L_ |One Shot (100 ms)
* Al switches are set 3 | Outputmode [SEr T T Trod
to OFF at delivery.
" ON |[SET Setup
4 | Operation mode OFF [RUN |Run

Set Dip switch 4 to the OFF position to start operation.

B Custom initialization in the setup mode
In the Setup mode, you can initialize the counter to non-
standard values.

1)Counting speed: ~ 200cps or lkcps
2)Count memory: Off (power-on reset)
3)Input logic: Positive (voltage) input
4)Output mode: Countup

5)Output duration: ~ Output duration in the One Shot mode
can be set to 10 to 9990 ms in 10 ms
increments.

Four digits: 0.001 to 9.999

Six digits: 0.001 to 99.999

Can be displayed at any digit location.

Reset key and/or any set keys can be

6)Prescale:

7)Decimal point:
8)Key protection:

1. Switching between Setup mode and Run mode

[©)
(o]~ oo |
@)

selected for protection.

1. Set Dip switch 4 to ON then turn the power on to enter into the
Setup mode.

2. Set Dip switch 4 to OFF then turn the power on to enter into the
Run mode.

* Initial values set in the Setup mode are written to the memory
when the power is off.

— Count speed(5"EEd)

2. Operation in Setup mode
In the Setup mode, the counter can be initialized using the menu as follows:

@Use the set key to select a value.
Set key: Display
1200 200cps.
: 1000 1keps.
[3]: d P! Follows the setting of DIP

switch 1*
I @Press the Reset key to proceed.

@Use the set keys to select a value.
Set key: Display
1 [LEr Power on reset.
: rEtn Backup for power failure*
RST I @Press the Reset key to proceed.

Count memory (Lount)

@Use the keys to select a value.
Set key: Display
1 PaS  Positive logic
:nfl Negative logic*
RST I @Press the Reset key to proceed.

Input logic(5 dint )

@Use the set keys to select a value.
Set ke Display
Coincidence output

. d "3 Follows the setting DIP
switch 3.*
RST_| @Press the Reset key to proceed.

@Use the set keys to set the output duration.
The[1key is invalid because the duration
must be set in 10ms unites.(100ms*)

Output mode(L -af)

Output duration(aut -t)

Display  Blark[ ]| § O ms
Setkeys EHEM4IEI2IH

RST | @Press the Reset key to proceed.
Prescale(SCALE) @ Use the set keys to set the prescale.

(1.000%)
Display [ ][] 1.
Setkeys E(5][4].[3][2]1]

RST | @Press the Reset key to proceed.

@ Use the set keys to set the decimal point
place. The decimal point is displayed in
the digit place for the specified set key.
(Without decimal point*)

Decimal point(Fo nt)

Display 0.0.0.0.0.0
SetKeys  [6][5][4][3][2][T]
[ﬁ @Press the Reset key to proceed.
Rest key protection | @Use the set keys to select a value
(f’ ra) Set key: Display

: Enfib Enables the reset key.
: d /57 Disables the reset key
RST | @Press the Reset key to proceed.

Set ke¥ protection @ Use the set keys to set each set key to

-Pro) be enabled( o Jor disabled( - ).
(*4-digit type:---- / 6-digit type:------)
Set key: Display

. - (Disabled) /a(Enabled) : Digit 1
. - (Disabled) /o(Enabled) : Digit 2
: - (Disabled) /o(Enabled) : Digit 3
! - (Disabled),/o(Enabled) : Digit 4
. - (Disabled) /o(Enabled) : Digit 5
[6] : - (Disabled)./o(Enabled) : Digit 6

I @Press the Reset key to proceed.

Output when the
set value is O(Fout)

@Use the set keys to select a value.
Set key: Display
1 d SR Output disabled+

: Enflb Output enabled

CPre 3 the reset key to return to the count
speed m

*Indlcates a value set at delivery
Important: Always press the Reset key in the Run mode after
changing initial settings.
Notes * When you enable key protection, short circuit the Key
Protection input pin 6 and the OV pin 5.
* Keys not available for specific operation are inversely
highlighted.

B-28



KCN-A

Operation Example (for KCN-A4S)

Hl Run mode
Changing the preset value

.ge
=
@0
w O

1. Change 20 to 30 as follows:

Before change After change
Koyo KCN-A Koyo KCN-A 5
) ) *
— On the front panel, -
2o press (2D key once. 30 <
=2
@ @ | @ 9
G~ | & | D
/ * The preset value is always zero-suppressed. é
h4
2. The new preset value 30 will be used for the subsequent operation.
ESetup mode
Set the prescale to 4 to count the number of workpieces processed as follows: s
Quantity 2
Koyo KCN-A

<}:| Multiplied by 4

| Prescaled at 4

=

Four workpieces per pulse |

1. Switch to Setup mode.
Set Dip switch 4 to ON then turn the power on to enter into the Setup mode.
2. Set or change the initial settings.

v
© On the[Output duration|screen, leave

the initial setting (100 ms)
unchanged.

Dip switch 1 to select the initial

@ On the counting speed screen, press ‘ '-‘ ‘
< 2
speed. ' .

(]

=

I

17

o
‘-:- - am
[

3

Press the key to proceed.
Press the key to proceed.

@ On the[Count memory|screen, press —
"2" key fto'lselect memory backup at — ,. ". '. (6] E]rll ;r;et_h_ljgzsgﬁ!gssgecehr;n%r:stﬁ ;he ‘ '-' .-' '-‘
power failure.
- e=m . current setting to 4.000. .l 'l " .
ndlAY Y -

=
]
c
pu]
o

(Mg

=

=
=

Press the (RST) key to proceed.

© On thellnput logic]screen, press "2"

key to select negative logic. —

-,
-‘ =
i
-
=
-

All necessary settings are now
completed.

(W] .-
] ot
pum

=5

|

P the (RST) key t d. .
ress the oY 70 proces 3. Switch to Run mode.

Set Dip switch 4 to OFF, and turn the power off then turn it on

h : " ; . s :
09? the[Output modejscreen, press ‘ ' ‘ ' again to enter into the Run mode. (Initial values set in the Setup
2" key to select the mode selected - Jan? d . h hen th is off
by dip switch 3. ' ‘ . . mode are written to the memory when the power is off.)
__\ <A
r_ P 4. Start up Run mode
L"0 Turn the power on after changing initial setups, and then press the
Press the key to proceed. (BRST) key in the Run mode.
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Qn .
5] List of Error Codes
et
v3d ©!n Run mode
Q0
TS Error code - _
- - Description Possible cause
Count display Preset display
® FFFFFF | Preset Counter overflow Count has exceeded upper limit.
- F FFF F | Preset Counter underflow Count has decreased below lower limit.
5 @ | Err (ERR) 5 Et (PRESET)| Preset memory data error Preset value divided by prescale exceeds count range.
A4
® | Err (ERR) 5Bt (SET) Initial setting memory data error
Solving errors
<ZF (DFor an overflow or underflow, press the key to reset the counter and clear the
g error code.
(2For a preset memory error, press the (RST) key. The preset display returns to the initial
value (5000). Change this value as necessary.
x (3®When an initial setting error has occurred, switch to the Setup mode then restart the
g counter. One of the error codes listed below will be displayed, Initialize or change the
corresponding item(s), and return to the Run mode then press the key.
Simply press the key if no change is required. All items are reset to the initial
s values set at delivery.
(@] . .
v | @Initial setting memory data errors
Error code I
- - Description
Count display Preset display
£ rr (ERR) S5PEEd(SPEED) Counting speed memory data error
£ rr (ERR) L ount (COUNT) Count memory/reset data error
£ r r (ERR) 5 0nL (SIGNL) Input logic memory data error
r (ERR) L-0f (C-OP) Output mode memory data error
r (ERR) out -t (OUT-T) Output duration memory data error
r (ERR) 5CALE (SCALE) Prescale memory data error
r (ERR) Po v nt (POINT) Decimal point memory data error Note:
- The counter is automatically checked for errors
r (ERR) Pra (PRO) Key protection memory data error when its power is turned on. If an error occurs,
£ r r (ERR) POaut (POOUT) Zero output memory data error counting and display are disabled except for
overflow and underflow.
Important

@For DC power source, the 0V power terminal (3 and the OV common input terminal (3 are internally short-circuited.
@ Always use negative input logic for DC 2-wire proximity switch.
@ After changing initial settings, always press the (RST) key to activate the new values.
@During counting, any change to a preset value becomes effective when each digit key is pressed.
@For maintenance purposes, keep records of initial settings and preset values.
@ Avoid using the counter in the environments where:
(1) Ambient temperature is above 50°C or below =10°C.
(2) Ambient humidity exceeds 85%4, or abrupt temperature changes may cause dewing.
(3) The operation may by affected by dust, metal chips, corrosive gases or other harmful objects.
(4) The machine is exposed to direct sunlight.
(5) You anticipate vibration or shock.
@Keep the following in mind when wiring:
(1) The wiring of the counter should be separated from power line.
(2) Keep the counter body and wiring away from noise source.
(3) Never use a free terminal as a relay.
@Isolate the counter from the control circuit before testing insulation voltage and resistance.

B-30



KCN-A

. . . Qo
External Dimensions (in mm) €k
O =
= C
90(for AC power) © >
Bracket o O
N O
= F— i Br=
- F-— I\ b
J i \‘\I\
L1 L] N
Nin i : =
Il i 2 [ l= i w O
- =2 I j T i1 3 v
- [T-—1 Emamam \
| [elienen] i -
i SOOI D 7 L
L == e - <
\ Protective cover | %
1to 5 mm thick panel
46 L 0 5 mm thick panel v
(50.4) 4 10 Depth
eé 6 55(for DC power) DC power | 61mm
AC power | 96mm <
o
¥
@®Boring dimensions for Installation
1. Horizontally alighed handles 2. Vertically aligned handles s
o
Bracket 70 mm or more 55 mm or more* X

#48 mm for tight
alignment without the

R e e W S

.

=
5
0

Square

hole protective cover.

[

Ly ‘ K
i B2 I i i I N

X g -

48
(Can be tight fit)

A

_ 10

I

f

f
/L

ToAT T

L

i

|

\
70 mm or more

=
t

Protective cover

-
=

ﬁ;;;

O T

@How to remove the counter

(DHold the lever then pull it 2 to 3 mm in the direction shown.
(@Pull the lever to your side.
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KCX KCN-A KCV

KCM

KCX ...

Category Model number  [Number| Mem backup | Operation | Sereor Source voltage
KCX-1 1 10cps/
Addition with | KCX-2 2 200cps
I/O indicators KCX-3 3 10cps/
KCX-4 4 1keps
KCX-1D 1
10cps/
ro 2D : 200cps AC0~132V
KCX-2DM 2 ® %312/;/ AC180 ~264V
KCX-3D 3 m 50/60Hz
Single preset nymerical KCX-4D 4 ticps
display KCX-4DM 4 °
KCX-5D 5
KCX-5DM 5 [ J 10cps/
Preset KCX-6D 6 Skeps
Counter KCX-6DM 6 Y
KCX-B4 4
Addition and AC90~132V
Subtraction KCX-BaM 4 hd 10cps/ DC24V AC180~264V
KCX-B6 6 20keps | 80mA 50/60Hz
KCX-B6M 6 o
KCX-3wW 3
KCX-4W 4 10cps/
KCX-4WM 4 ° eps AC90~132Y
Addition DC12v AC180~264V
KCX-5W 5 S0mA 50/60Hz
10cps/
KCX-6W 6 Skeps
Dual preset KCX-6WM 6 °
(with numerical KCX-B4W 4
display) AC90~132V
KCX-B4WM 4 o 10cps/ | DC24V AC180-264Y
Addition and 20kcps 80mA ~
Subtraction KCX-B6W 6 50/60Hz
KCX-B6WM 6 o
10 /
KCX-4T 4 ° 1Kops
e 10cps/ DC12Vv
counter - o y KCX-8T 8 ® 11(;Kij 50/60Hz
Iton an _ cps, DC24V
Subtraction KCX-B6T 6 o 20keps 80mA

Accessory: Metal fitting(bracket)
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KCX-L_|,[_IM,

D,

1- or 2-digit: 10cps or 200cps
3- or 4-digit: 10cps or 1Kcps
5- or 6-digit: 10cps or 5Kcps

Maximum
Counting speed

These counters feature an easy to read green LED
screen to display one- to six-digit values, and
operation modes and status. Advanced functions are
also integrated, including dust insulation and power
backup.

Merits

@Green LED for easy reading
Each model features a green LED display to facilitate reading.

Numerical values are displayed with the height of 8 mm.

@Dust prevention cover
On all models, a protective cover is attached to the front panel.

The keys and buttons can be operated through this cover.

@®Minimum space requirement
In compliance with the DIN standard, all models are sized 72 mm
(height) ~72 mm (width) ~103.5 mm (depth).

@®Memory backup at power shutdown

Nickel cadmium battery is supported for minimum maintenance
work. During power shutdown, current consumption is kept as
low as several microamperes allowing memory backup for up to
2,000 hours. Power failure is detected by an integrated circuit to
activate emergency I/O gates. Input status before shutdown is
stored so the counter can resume operation upon recovery. Any

pulse input is ignored during power shutdown.

@Built-in sensor power
A DCI12V, 50 mA power source is included in all counters to
allow direct connection to a proximity switch, photoelectric

sensor or rotary encoder.

@Variable output duration

On the front panel, you can control the duration of One shot
(Type A) output. Using a dial, the output time can be adjusted
between 50 ms and 1,000 ms. You can extend it to 10 seconds by

adding a capacitor.

Single Preset Green
Counters for Addition

D

KCX-6 Counter with 1/0
indicators

KCX-6D Counter with
numerical display

@Type A and Type B output options

With a small change to the connection, the output mode can be

switched between One shot and Hold.

@Six counter modes
Any of the six combinations can be selected as described on page
78.

@®Wide range of source voltage
You can choose source voltage of either AC90 to 132V, or
AC180 to 264V.

@Option to disable count input

@®Mounting

The counter can be mounted onto the wall surface in either way,
wall surface mounting or flush mounting. Use mounting bracket
for the flush mounting and use terminal block (socket F) for wall

surface mounting.

Socket B
/_ (terminal block)
or connector
Bracket

Socket F
(terminal block)
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1/O response*3

Specifications
-VO- Standard KCX-1 KCX-2 KCX-3 KCX-4 — —
Model number ndoaters
Numerical | Standard KCX-1D KCX-2D KCX-3D KCX-4D KCX-5D KCX-6D
display | packupmemory|  — KCX-2DM | KCX-3DM | KCX-4DM | KCX-5DM | KCX-6DM
Number of digits 1-digit 2-digit 3-digit 4-digit 5-digit 6-digit
Operation %gg g SQE sor:]ciguct)utput with auto reset
Contact input ~ Static input Contact input ~ Static input Contact input ~ Static input
Maximum count speed | 10cps 200cps 10cps 1keps 10cps 5keps
Count input Minimum pulse width | 50ms 2.5ms 50ms 0.5ms 50ms 0.1ms
Input resistance 6kQ 12kQ 6kQ 12kQ 6kQ 12kQ
Input voltage "L"0~2V,"H"6~30V
Response time 82 gelayf 20ms On delayi 10ms On delayi 5ms
elay: 4ms Off delay: 2ms Off delay: 1ms
SR Input resistance 6kQ
Input voltage "L"0~2V,/"H"6~30V
Auto reset Response time Max. 5ms Max. 1ms Max. 0.2ms
EO— Power shutdown Min. 0.2s
Reset duration Min. 0.2s
Output resistance 1.2k Q (at no load voltage of 12V)
DG output*? Output current gﬁ]ir%eoiimA
Withstand voltage | 45V
Output duration Type A: Variable Type B: Held
Capacity AC250V 2A
Circuit One transfer circuit
Relay output Output duration Type A: Variable Type B: Held
Electrical durability | Min. 1,000,000 contacts at AC250V resistance load)
Mechanical durability | Min. 10,000,000 contacts
10cps 200cps 10cps 1keps 10cps 5kcps

Voltage output

Approx. 10ms  Approx. 4ms

Approx. 10ms

Approx. 0.8ms

Approx. 10ms  Approx. 0.15ms

Contact output

Approx. 20ms  Approx. 14ms

Approx. 20ms

Approx. 10ms

Approx. 20ms  Approx. 10ms

Memory backup at
power shutdown
(Only models with
battery)

Time for charging*#

50hours

Backup duration

Approx. 2,000 hours at 25°C
or 800 hours at 45C

Response of emergency | 20~200ms
input gate *5 (70ms typ)

Response of input 50~500ms
gete upon recovery*6 | (120ms typ)

Sensor power

DC+12vV£2v 50mA
Max. 10% (rms) ripple

Withstand voltage

AC 2kV for one minute
(For each of AC power, pin E and relay contact interconnections)

Insulation resistance

DC 500V Min. 20MQ

Vibration resistance

(In compliance with JIC C0911)

Durable for one hour along three axes at 10 to 55 Hz with 0.5mm amplitude
No error for one hour along three axes at 10 to 55 Hz with 0.35mm amplitude

Source voltage

AC 90~132V, or AC 180~264V (50/60Hz)

Power consumption

With numerical display: Approx. 5VA  With I/O indicators: Approx. 3VA

Ambient temperature
(during operation)

During power supply: 0~=+40C (—10~+50°C with no risk of destroyed battery)
During memory backup: —10~-+50C
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SO R 2SI Without memory backup: —20~+55C

With memory backup (included battery): —20~-+50C(—20~-+70°C during transportation of less than one week)

Ambient/Storage humidity | 35~85%RH (with no dewing)

Noise resistance*” 1kV (square wave pulse with 1 s width)

Weight Approx. 0.5kg

Notes:

* 1. Power-on reset is available on the KCX-1 to 6 and KCX-1D to 6D, the
models without the memory backup option (battery). “Reset time" is the
time required for the counter to restart counting after the power is turned
on.

*2. DC output

When connected to 12V
@Positive load

Source

E:I 2.4kQ 6\|/ or more

+12~+14V
2kQ

Sink 0.8V or less

+24v

Ve
|

= Vc is equal to or less than 3V at sink
current of 20 mA.

* 3. Time required for the counter to generate signal after the last pulse is
counted at the rising edge.

Relay input A C DC output
KCX
DC input B D Relay output
AorB

t1 t1: DC output
response

t2 t2: Relay output
response

* 4. Time required for the included battery to be fully charged.

*5. Time for an internal circuit to disable pulse input and reset input after it
detects power failure. Until this time, these signal inputs remain active.

*6. Time for an internal circuit to enable pulse input and reset input after it
detects power recovery.

*7. Noise tests also include static discharge, induced load switching,
electromagnetic switch oscillation and other tests defined by KOYO.
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Output modes

Type A (One shot) output

@The counter generates a signal upon countup, or when the
number of input pulses has reached the preset value.

@Using a dial, the output duration can be adjusted between 50ms
and 1,000ms.

@Upon countup, both the count and signal output are
automatically reset.

@Count is reset to zero when the external reset terminal is

activated.

With memory backup

ON
Power (ﬂ | I
Pulse input —H-ﬂ-ﬂ- ______ —_———t e ——— I —

Preset value ’

;

Count [

Output i

External reset Approx. 50~1000ms |_| |_|

@Count is reset by external reset.

Standard models

ON
Power OJFF

=>
Pulse input _Hm-l.___________l=_0_.2_s_____
Preset value V
Count -1 L/
t=0.2s
Output ‘ |_|
External reset Approx. 50~1000ms |—|

@Count is reset by external reset, or power shoutdown for
0.2 second or more.

Type B (Hold) output

@The counter generates and holds a signal upon countup, or when
the number of input pulses has reached the preset value.

@On the counters with numerical displays, the terminals @, ®
and can be connected. In this case, the count is not reset
upon countup, but continues to be incremented for each pulse
input.

When the terminal @ and (& are connected, the count is upon

countup. (See "Switching between Type A and Type B" below.)

With memory backup

pover ] — L |

Pulse input
| ]
Preset value
Count
Output l_

External |_| |_|

reset

@Count is reset by external reset.

Standard models

ON
Power OFF

Pulse input

Preset value
Count L L
External |_

reset

@Count is reset by external reset, or power shoutdown for
0.2 second or more.

B Switching between Type A and Type B

Connect terminals @) and
® to select the Type B
operation. The count is
reset upon countup.

If the terminals @, & and
®) are connected, the count

is not reset upon countup. It

continues to be incremented

for each pulse input.

Type B operation
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. . . . . Lown
Terminal Assignment Wiring Diagrams S5
el
. S
@With /O indicators MPulse input 55
o O
Teminal number| Name Description 1. Relay input E (&)
1 +12v Sensor power output
2 IN(10cps) Count input 1) +12v
3 IN High speed count input*! O O 2) IN (10cps) S
4 E Grounding *2(capacitor@) Pulse e O
5 |CH One shot output/Hold switch (capacitor &) (counted when relay is ON) g &
6 — Not connected o f?f:'
7 R External reset input 9 <
8 |ouT DC output (6) %
9 COM. O O 7) R Y
10 N.O. Relay output Reset
11 NC. (Reset for ON)
X
12 | AC180~264V o
13 | AC90~132V AC power input X
14 ACOV
. . . 2. DC input s
@®With numerical display —_— . 5]
Teminal number Name Description 12V >— ¥
1 +12v Sensor power output
2 IN(10cps) Count input
- - Max. 4.7 kQ §
3 IN High speed count input * 1
. % .
4 |E Grounding  * 2(capacitor ©)) Counter
5 CHA1 One shot output/Hold switch (capacitor®)
6 CH2 Auto reset/Not auto reset switch g
7 R External reset input FZ’
g8 |out DC output 12v
9 COM. Max. 4.7kQ
10 N.O. Relay output Set
11 N.C.
12 | AC180~264V
~ i 1
13 AC90~132V AC power input @Either count input or high speed count input
14 ACOV can be selected as count rate.

*1. See Specifications.

. Connection t n collector output
*2. Capacitor for output time extension 3. Connectio 0 open coflector outpu

4.7kQ orless
PLC

aY
A\ hd
4.7kQ
or less

O
\/

O
W/
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Q .
= 4l Notes on relay input 2. DC output
o -g (1)On the circuit shown @®Source load
§ g on the right, the input +1ov
w (&) current to the relay is IN (10H )KCX ouT (8 (+)
10Hz
less than 2mA. Use a
reliable relay that e 2.5mA or less

responds to such small 9 - @ Static output voltage
5 current. Do not use an o E g L: 0.8V or less
V4 electromagnetic switch 5) g ® H: 6V or more
contact designed for e 5
QO
large current and @ 2.4KQ or more o
g voltage. o @
2
2
(2)The following table lists the standard responses of Terminal (2)
at the pulse rate of 10 cps:
(=)
x
g :/r;?tuatge —O\O& Input circuit
@Sink load
T1 | To | 0 <+>
\ \ ouT (8
=
5 I
Y A — | e 9 20mA or less A
} ! 9 o @ Static output voltage
‘ ' g L:2Vorl
5 | : o E % m or less
}«to n—| ‘y«toff» 9 h @ i
RC
6 @ 45V or less E
Input voltage On delay (ton) Off delay (toff) @ (19 I
6V 16ms 4ms
12v 8ms 8ms
30V 3ms 23ms =

Electric current flows into the circuit when the output
voltage falls to “L" level. Contrary to the open collector,

These are the standard values. T1 and TO should be at least three > o
the output rises to “H" level upon countup.

times longer than ton and toff. For example, when using the
DCI12V sensor power, T1 and TO should be 24ms or more.

B Output Connection

1. Relay output

Load power

J18)uno)
b=
o

Upon countup, Load A is
activated and Load B is
deactivated.
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Connection Examples
BDirect connection to a sensor

Pulse input Red (Brown)

Count input

(2) IN (10cps)

Proximity switch,
photoelectric sensor

or rotary encoder White (Black)

Black (Blue)

Red

Reset (BI’OWI’])

White (Black)

Black (Blue
Proximity switch, ( )

photoelectric sensor
or rotary encoder

The +12V terminal should
not consume more than 5 mA.

BParallel Counters

1. Relay input

1) +12v
— S
O O 2 ) IN (10cps) c
. 3
Pulse input 1 @
i ]
—— ¢
T
L
+12v
Q
2) IN (10cps) 2
: g
(@
T
L
2. DC input
12v I IN (High speed) Q
5
)
Count signal

,L 3) IN (High speed) &
O 5
| =
12
Réﬁ(kQ) N: Numbers of counter that can be

connected in parallel.

B Count disable using a free terminal

1) +12v
9 IN (10cps)
(3) IN (High speed)
4)E
Sensor e

(®)

(DR

L oo

Count disable

J8)uno)

Pulse count is disabled when the contact is closed
to force input to the terminal . However, the
count increments by 1 when the contact is closed
while the sensor (terminal @) output is at “L" level.

B Count disable during signal output

lsluno)

Sensor

For high speed pulse input, the sensor

should be connected as shown
by the dashed lines. Use Hitachi
diodes 1S2076 or equivalent.

B Connection to TTL logic gate

5V
Static relay
1KQ KTS-11L
Counter
, 3 (c
Pulse input 8
5V
1kQ
(1)
RD4.7EB
Reset input (NEC)

Pull-in current is 4mA on the KCX counter side
(0.4V residual voltage).

to TTL
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o . . . .
= g List of Counter Modes ©One of the following six combinations can be selected for the numerical
o £ display counters.
el
o 3 Output Upon countu
90 2 2 P gg:g}e Timing chart Connection
w O Held One shot Reset Not reset
Type A operation
> /I/
g—z L L Count
Output One shot ‘
<
5 Type B Operation
¥
Countup
| |
" ° Y Count ] i @®-6-®
Output 4| I—\
(@]
¥ Extermal [
reset
3
1Countup
¥ |
° °® Count L ! @-5
Output 4|—|}—
Extermal [
reset
; Countup
! @-®*
o [ ) [ ) Count ! ! or
@-®
Output One shot ‘
. Countup
/—L/ @_*
Count ! ! or
- 1 L
(] (] (] Output 1 3-®
Extermal |_|
reset Held @-0-®
/l—l_,‘/
Count I @-®*
Output 4|—|—l— or
[ [ o utpu ‘ 3-®
Extermal [
reset @®-6

*When Terminal (® is connected to Terminal (2), the time for the count
disable to be activated is the same as the response time of Terminal

®@.
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Dual Preset Green Counters
for Addition

Maximum count speed 3- or 4-digit: 10cps or 2kcps
5- or 6-digit: 10cps or 5kcps

These counters feature an easy to see green LED
screen to display three to six digit counts and dual
preset values. Other features include dust insulation
and power backup.

Merits

@Green LED for easy reading
Each model features a green LED display to facilitate reading.
Numerical values are displayed with the height of 8mm.

@Minimum space requirement
In compliance with the DIN standard, all models are sized 72mm
(height)~72mm (width)~103.5mm (depth).

@Dust prevention cover
On all models, a protective cover is attached to the front panel.

The keys and buttons can be operated through this cover.

Cover

|

@Option to disable count input
Pulse input and count can be disabled by signal input to the count

disable terminal.

@®Memory backup at power shutdown
The integrated nickel cadmium battery allows memory backup for
up to 5,000 hours.

@®Wide range of source voltage

The counter accepts voltage of DC 4.5V to 30V from a source
ranging from 5V to 24V. You can choose source of either AC 90
to 132V, or AC 180 to 264V.

@ Variable output duration

On the rear panel, you can control the duration of One shot (Type
A) output. Using a dial, the output time can be adjusted between
50 ms and 1,000ms.

@One shot output and Hold output options
Using the selector on the rear panel, output type can be selected
between One shot (Type A) output and hold (Type B) output.

@Slow Count and Fast Count options
Using the selector on the rear panel, count speed can be switched
between 10cps and 2keps (Skeps for 5- or 6-digit counter).

KCX-6WM

Output duration adjustor
Count speed switch
Mode switch
12
il
B
Switch 1 Switch 2
Mode Count speed
Type A 3-4W 5-6W
& op)é?ation 2kaS(4WM )SkaS(GW )
Type B
B | operation 10cps

@Integrated sensor power
DC12V, 50 mA power source is included in all counters to allow
direct connection to a proximity switch, photoelectric sensor or

rotary encoder.

@®Mounting

The counter can be mounted onto the wall surface in either way,
wall surface mounting or flush mounting. Use mounting bracket
for the flush mounting and use terminal block (socket F) for wall

surface mounting.

Socket B
(terminal block)
or connector
Bracket

Socket F
(terminal block)

Counter
body
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Memory backup at
power shutdown
(KCX-3~6WM)

Specifications
Standard models | KCX-3W KCX-4W KCX-5W KCX-6W
Model number
With backup memory = KCX-4WM = KCX-6WM
Number of digits 3 digits 4 digits 5 digits 6 digits
First preset: Type B (Hold output) only
Operation Second preset: Type A (One shot output) or
Type B (Hold output) selected by switch on rear panel
Maximum count 10cps ; 10cps .
speed 2kops (selected by switch) 5kops (selected by switch)
. - : 10cps : 50ms 10cps : 50ms
Count input Minimum pulse width 2keps : 0.25ms 5kcps @ 0.1ms
Input resistance 6kQ
Input voltage "L"0~2V. "H"4.5~30V
Response time On delay : Max. 0.25ms Ondelay : Max. 0.1ms
P Off delay : Max. 0.25ms Off delay : Max. 0.1ms
Count disable input | |nput resistance 6kQ
Input voltage "L"0~2V. "H"4.5~30V
Response time On delay : Max. 10ms On delay : Max. 4ms
P Off delay : Max. 2ms Off delay : Max. 0.8ms
External reset Input resistance 6kQ
Input voltage "L"0~2V. "H"'4.5~30V
Auto reset Response time Max. 0.5ms Max. 0.2ms
Power-on reset Power shutdown Min. 200ms
(KCX-3~6W) Reset duration Max. 200ms
Output resistance | 1.2kQ (at no load voltage of 12V)
Output current Source: 2.5mA  Sink: 8mA
DC output -
Withstand voltage | 45V
Output duration 50ms~1s
Capacity AC250V 2A
Circuit One make contact
Relay output Output duration 50ms~1s
Electrical durability | Min. 10,000,000 contacts
Mechanical durability| Min. 1,000,000 contacts (resistance load)
10cps : 10ms 10cps : 10ms
Voltage output 2keps - 0.4ms 5keps - 0.15ms
I/O response 0 20 10 T 20
cps : 20ms cps - 20ms
Contact output 2kcps : 10ms 5kcps ¢ 10ms
Time for charging | 50h

Backup duration

5000h(25C). 2000h(40C)

Response of eme-
rgency input gate

Max. 200ms

Response of input
gate upon recovery

Max. 200ms

Sensor power

DC+12V  50mA

Source voltage

AC 90~132V, or AC 180~264V (50/60Hz) approx. 5.5VA

Ambient temperature

During power supply: 0~-+40°C (—10~-+50C with no risk of destroyed battery)
During memory backup: —10~-+50C

Storage temperature

KCX-3~6W:

—20~+55C

KCX-3~6WM: —20~-+50C (—20~+70C during transportation of less than one week)

Ambient/Storage humidity | 35~85%RH (with no dewing)
Weight 0.5kg
Note:

See pages B-34 and B-35 for withstand voltage, insulation resistance, vibration resistance, noise resistance and other related specifications.
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Operation
EType A (One shot) output

Type B (Hold) output
Selecting A or B
Only Type B output is available for the first preset value.
For the second preset value, either Type A or B can be selected by

the switch on the rear panel.

B Variable Type A output

For the second preset value, the duration of Type A output can be
changed. Use the dial on the rear panel to select the desired time
from 50ms to 1,000ms.

B Changing count speed
The input speed of Terminal (2) can be changed. Use the selector
on the rear panel to select 10cps or 2kcps (or Skcps for 5- or 6-

digit counter).

Type A (One shot) output

(1) Count starts 0.2 second after the power is on.

(2) Count is interrupted when the count disable terminal (3) is
activated by additional voltage of 4.5V to 30V. Count is
restarted when the terminal is deactivated.

(3) The counter generates a signal upon countup, or when the
number of input pulses has reached the first preset value. For
the first preset, signal output is held (Type B output).

(4) The counter generates another signal when the pulse count has
reached the second preset value. Upon countup, both the count
and signal output are automatically reset.

(5) The first signal drops to zero at the same time as the second
signal.

Standard models: KCX-3 to 6W

B Terminal Assignment

Terminal number Name Description
1 +12v Sensor power output
2 IN Count input
3 INH Count disable input
4 E Grounding
5 OUTA DC output
6 ouT2 DC output
7 R External reset input
2 OUT1 Relay output (1a contact)
10
» ouT2 Relay output (1a contact)
12 AC180~264V
13 AC90~132V | AC power input
14 ACOV

(6) Count is reset to zero when the external reset terminal () is
activated by additional voltage of 4.5V to 30V. Signal output
is also reset if the count has previously reached the first and/or
second value.

(7) The KCX-3 to 6WM models integrates a backup memory for
power shutdown. When the power is shut down, both the count
and the output status are stored in this memory.

(8) These models also have a power-on reset function. Count and
signal output are reset when the power is off for 0.2 second
then turned on.

Power J

Pulse input_ﬂ_ﬂ_ﬂ_ ________________

________________ 1

Second preset value =02

Count

Count disable

1T

=

First output

50ms~1s

Second output

External reset
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With memory backup: KCX-3 to 6WM

Power |

Pulse input_ﬂﬂﬂ_-___ _________________________________________ |_|_|_|_|_|_

Second preset value

Count

Count disable

First preset value

First output

50ms~1s
Second output
External reset
Type B (Hold) output
(@))] (5)Count and signal output are reset when the external reset terminal
(2) » Same as the Type A output. @ is activated by additional voltage of 4.5V to 30V.
3 (6)

(4)The counter generates and holds a signal when the pulse count @)

has reached the second preset value.

Standard models: KCX-3 to 6W

} Same as the steps 7 and 8 of the Type A output

Power 4
Pulse input —I_l-|_|-|_|- __________________

Second preset value
First preset value

Count —

Count disable

First output

Second output

External reset

With memory backup: KCX-3 to 6WM

Power 4

Pulse input _ﬂ-ﬂ-ﬂ- ___________________

Second preset value
First preset value

Count

Count disable

First output

Second output

External reset
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. . . Lo
Wiring Diagrams £ 5
HPulse input B Output Connection 55
1. Relay input 1. Relay output o0 0

w o

1) H2v OuUT1 | Load power
O O 2) IN (10cps)
Pulse input o a
(counted when contact is ON) e g o OouT2 | Load power v
@) ) e 11
3
: ®
® il
0, Z
- @ O
O O 7)R ¥
Reset
(reset when contact is ON) Only the relay contact a is used for the first and second outputs.

On the rear panel, set the speed switch to Low (10 cps). <
(@]
¥

2. DC input 2. DC output
@®Source load g
____I ¥

L: 0.8V orless
H: 6V or more

Max. 4.7kQ
> (1) +12v

Pulse input
=@ N

-«— 2.5mA or less
-«— 2.5mA or less

launo)d

Max. 4.7kQ

453_ @Sink load

Either pulse input or high speed pulse input can be selected as count rate.

45V
or less
Note on relay input
. . 8mA
On the circuit shown on (20mA MAX.)
the right, the input current
) +12v — 8mA (20mA MAX.)
to the relay is less than KCX
2mA. Use a reliable relay IN (10cps)
that responds to such small L: 0.8V or less
current. Do not use an 3V or less at sink current of 20mA.

electromagnetic switch
contact designed for large

current and voltage.
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B Count Disable Input Connections
1. Relay input

.gg
0 S
o0
w o

5 Pulse input
¥
O O 3
Count is disable when 8
relay is ON o 5
(]
< =
z ®
Y, ®
é When count is disabled, only slow input is available.
Y
s .
5 2. DC input
Y
12v

Max. 4.7k Q
Pulse input 9 IN

J18)uno)

Count is disabled when
transistor is OFF
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Green LED

Total Counters with

Maximum counting speed
KCX-4T: 10cps or 1kcps
KCX-6T: 10cps or 5kcps
KCX-8T: 10cps or 10kcps

The counters feature an easy to see green LED
screen. Other features include variable voltage and
power backup of 5,000 hours.

Merits

@Green LED for easy reading
Each model features a green LED display to facilitate reading.
Numerical values are displayed with the height of 8§ mm.

@Option to disable count input
Pulse input and count can be disable by voltage input to the
disable terminal.

@Memory backup at power shutdown
The integrated nickel cadmium battery allows memory backup for
up to 5,000 hours.

@®Wide range of source voltage

The counter accepts voltage of DC 4.5V to 30V from a source
ranging from TTL level to 24V. You can choose source of either
AC 90 to 132V, or AC 180 to 264V.

@Latch option
Count can be latched and displayed by signal input to the latch
terminal. When the terminal is deactivated, the counter restarts

from the current count.

@Option to disable manual reset
You can disable the Reset key on the front panel to prevent

accidental reset.

@Zero suppression
The counter suppresses non-significant zeroes on the left to the

count value.

@Built-in sensor power
A DC 12V, 50mA power source is included in all counters to
allow direct connection to a proximity sensor, photoelectric

sensor or rotary encoder.

@Minimum space requirement
In compliance with the DIN standard, all models are sized 72mm
(height)~72mm (width).

@Dust prevention cover
On all models, a protective cover is attached to the front panel.

The keys and buttons can be operated through this cover.

Cover

—

KCX-8T

@®Mounting

The counter can be mounted onto the wall surface in either way,
wall surface mounting or flush mounting. Use mounting bracket
for the flush mounting and use terminal block (socket F) for wall

surface mounting.

Socket B
(terminal block)

or connector
Bracket

Socket F
(terminal block

B-47

L2
c
(®)
S

=]
(3]

Q9

L

KCX KCN-A KCV

KCM

(7))
S
()
=
[
=
O
(&




L2
c
(®)
S

=]
(5]

9

11}

(7))
S
(]
=]
c
=]
O
(&

KCX KCN-A KCV

KCM

KCX-LIT

Specifications
Model number KCX-4T KCX-6T KCX-8T
Number of digits 4 digits 6 digits 8 digits
Maximum count speed | 10cps or 1kcps 10cps or 5keps 10cps or 10kcps
_ Minimum pulse width | 10cps : 50ms 1kcps : 0.5ms 10cps : 50ms 5keps : 0.1ms 10cps : 50ms 10kcps - 50 us
Count input Input resistance 10cps : 6kQ 1kcps : 12kQ 10cps : 6kQ 5kcps @ 12kQ 10cps : 6kQ 10kcps @ 12kQ
Input voltage "L"0~2V. "H"4.5~30V
Response ime 8}2 gelay Max. 1ms On delay Max. 0.2ms On delay Max. 0.1ms
elay : Max. 1ms Off delay : Max. 0.2ms Off delay : Max. 0.1ms
Count disable input | 5t resistance 6kQ
Input voltage "L"0~2V. "H"4.5~30V
Manual reset Disabled by switch on the front panel (by short circuiting Terminals @ and ®)
Response time 8fnf gz:gy Max. 0.5ms On delay Max. 0.1ms On delay Max. 50 us
y : Max. 0.5ms Off delay : Max. 0.1ms Off delay : Max. 50 u's
External reset Input resistance 6kQ
Input voltage "L"0~2V. "H"4.5~30V
Time for charging 50h
Backup duration 5000h(25C). 2000h(40°C)
e o | e " | M. 200ms
gate upon recovery | Ma 200ms
Response time Max. 0.5ms Max.0.1ms Max.0.1ms
Latch input Input resistance 6kQ

Input voltage

"L"0~2V. "H"4.5~30V

Sensor power

DC+12V£2V  50mA (Max. 5% rms ripple)

Source voltage

AC 90~132V, or AC 180~264V (50/60Hz, 5.5VA)

Ambient temperature

During power supply: 0~-+40C (—10~-+50°C with no risk of destroyed battery)
During memory backup: —10~-+50C

Storage temperature

—20~-+50C (—20~-+70°C during transportation of less than one week)

Ambient/Storage humidity | 35~85%RH (with no dewing)
Weight Approx. 0.5kg
Note:

See pages B-34 and B-35 for withstand voltage, insulation resistance, vibration resistance, noise resistance and other related specifications.

B Terminal Assignment

Terminal number Name Description Terminal number Name Description
1 +12v Sensor power output 8 — Not connected
2 IN (10cps) Count input 9 — Not connected
3 IN(1keps/5keps/10keps)| High speed count input 10 L Latch input
4 E Grounding 11 — Not connected
5 INH Count disable 12 AC180~264V
6 RD Manual reset prevention 13 AC90~132V AC power input
7 R External reset input 14 ACOV
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. Qun
Operation c 5
g -
(1)Count starts 0.2 second after the power is on. The counter total individual counts and displays the current 5 :C;
(2)Count is reset to zero when the Reset key is pressed, or when total. Q 8
the external reset terminal (7) is activated by additional voltage The terminal (2) should be used for 10 cps, and the terminal ® w
of 4.5V to 30V. Only one zero is displayed on the first digit. for 1k cps, 5k cps and 10k cps.
(3)The minimum pulse width should be as follows: (4)Count is interrupted when the count disable terminal ® is
50ms for all counters operating at 10cps activated by additional voltage of 4.5V to 30V. Count is >
0.5ms for KCX-4T at 1k cps restarted when the terminal is deactivated. g
0.1ms for KCX-6T at 5k cps (5)Count is latched when the terminal is activated by input
50y« s for KCX-8T at 10k cps voltage of 4.5V to 30V. When the terminal is deactivated, the
counter restarts from the current count. <
2
@]
4

Timing Charts

Power J I_I

Pulse input

o W
I I ] ! I
I . .
Display L :
I
I

:
=

KCM

Count disable

1

|

| 1
|

|

|
Manual reset ;
|

|

|

|

|

Disable munual
reset

External reset

Latch
Wiring Diagrams
MPulse input _
1. Relay input 2. DC input
1) +12v 12v I
O O 2) IN (10cps)

Relay input
(counted when relay is ON)

J18)uno)

1

1

1

1

1

1

1

1

1

1
Z
=
o
o
©
&

®

o Count signal

(5) (3) IN (High speed)

O e 8
O O 7) R g
Reset

(activated when relay is ON)

Max. 4.7kQ

R
Reset signal o

Either pulse input or high speed pulse input can be selected as count rate.
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Lo i i

c 5 Note on relay input MLatch Input Connections
g -E On the circuit shown on

il . .

8 g the right, the input 1 Relay input

TS current to the relay is less

+12v

than 2mA.

Counter

Use a reliable relay that IN (10cps) 0 +12v

responds to such small Pulse input 9 IN (10cps) —
5 current. Do not use an D 0 atch inpu
¥ | electromagnetic switch o L Count is latched

contact designed for o g m when relay is ON.

large current and voltage. e g
3 ©®
2 . .
G| ECount Disable Input Connections
X @

1. Relay input For relay input, only the pulse input can be used.
S
4 +12v

Pulse input 9 IN (10cps)
(@)
= g
g g: 2. DC input
O O
Count is disable when

(1) 12v

relay is ON.
: (2) IN (10cps)
) |
Pulse input (3) IN (High speed) L
—®e g
e 3 Count is latched
< when transistor
e is OFF
2. DC input o
“ Either pulse input or high speed pulse input can be selected as count rate.
—==~2) IN (10cps)
1
12V Pulse input e IN (High speed) o
o
Max.4.7kQ @) 5
? 5 MDisabling manual reset
L |
Count is disable o

when transistor
is OFF
Either pulse input or high speed pulse input can be selected as count rate. Pulse input

IN (10cps)

IN (High speed)

Manual 6

reset disable input

O O 6) RD
(disabled when relay is ON)

O
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Maximum counting speed: 10cps or 20kcps

The counter integrates 6-digit green LED display, and
provides Add, Subtract and Compare options. I/O
logic can be switched between positive logic and
negative. The counter can be connected to either a
source or sink I/O device.

Merits
@Addition and Subtraction

With the ability to count in the two directions, the counter can be

used for precise control of a cutter or winder.

Addition
Subtraction !

P2

L
| M
[ 0
P1 +— L
I

1
1
I
I
T
outTt T [
OuT2

| —

Addition {1 ! ‘

Subtraction L ‘ ] ‘

P2 ! e

! I I I

I I I

I I I

I I I

P1 t t

:\/\

T T

OouT1 I |
ouT2  —

@Positive and negative I/0 logics

Single or Dual Preset Counters for Fast Addition and Subtraction

@Fast count at 20kcps
The 72mm high and 72mm wide the counter operates as fast as at
20kcps. The speed can be switched to 10cps for slower relay

input.

@Two-phase input and separate input

With these options, the counter widens choices of input devices to
rotary encoders, proximity sensors and relay contacts. It accepts
simultaneous inputs for addition and subtraction. This is ideal for
keeping track of variable quantities such as workpieces on a

conveyor and cars in a parking lot.

@Output options

Different modes are available including Countup and Compare.
Using the switch on the rear panel, you can select any of the six
modes for single preset counters, and ten modes for dual preset

counters.

Choices of I/O devices are also expanded. The counter supports both positive and negative 1/O logics.

7
NPN proximity sensor
— KCX-BEW
PNP proximity sensor
-‘
- — |
A
Rotary encoder

Sink input PLC
30mA MAX.
[—

DC output

T

Relay output Source input PLC
7 15mA MAX.
[P
Motor
AC250V 2A
I

Solenoid
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O n . .
%4 Specifications
(o
= £ Standard KCX-B6 KCX-B6W
[TE=8 | Model number
o 8 With backup memory KCX-B6M KCX-B6WM
w Setting — Single preset Dual preset
Number of digits — 6 digits
Maximum count 10cps .
S speed 20keps (selected by switch)
O Pulse input Inout resistance Positive: 2.2k Q
X P Negative: 4.7k Q
Input voltage "L"0~6V. "H"12~30V
R i On delay: Max. 25 us
< esponse time Off delay: Max. 25 us
5 Count disable input Inout resist Positive: 2.2kQ
¥ NPULTESISIANCE | Negative: 4.7k Q
Input voltage "L"0~6V. "H"12~30V
Response time On delay: Max. 5ms
é P Off delay: Max. 5ms
¥ External reset input Inout resist Positive: 2.2k Q
nputresistance | Negative: 4.7kQ
Input voltage "L"0~6V. "H"12~30V
s Auto reset Reset time Max. 50 us
3 Number of circuits | 1 circuit 2 circuits
. Voltage: 16~28V (at no load vitage of 28V)
Positive output Current: Max. 15mA

DC output

Load voltage: Max. 35V
Negative output Load current: Max. 30mA
Residual voltage: Max. 1.5V

Number of circuits | One transfer circuit Two N.O. contacts
Capacity AC220V 2A (resistance load)
Electrical durability | Min. 200,000 contacts (resistance load)

Mechanical durability | Min. 20,000,000 contacts

10cps: Approx. 30ms
20kcps: Approx. 30 1 s

Relay output

DC output

1/O response
10cps: Approx. 40ms

Relay output 20kcps: Approx. 10ms

Power-on reset Power shutdown Max. 500ms
( KCX-B4. 6 ) —
KCX-B4W. 6W Reset time Max. 500ms

Time for charging | 50h

Memory backup at Backup duration 2000h(257C)
power shutdown

Response of emergency

( KCX-B4M. 6M ) input gate 20~500ms
KCX-B4WM. 6WM :
Response of input 50~500
gate upon recovery ms
Sensor power DC+24V (20~28V) 80mA
Withstand voltage AC 2kV for one minute (For each of AC power, Terminal E and relay contact interconnections)

Durable for one hour along three axes at 10 to 55Hz with 0.5mm amplitude

DL 55 AEE (In compliance with JIS C 0911) No error for one hour along three axes at 10 to 55Hz with 0.35mm amplitude

Noise resistance 1kV (square wave pulse with 1 u's width)

Source voltage AC90~132V,or AC180~264V 14VA

Ambient temperature | —10~-+50C

Storage temperature | —20~-+50C (—20~-+70°C during transportation of less than one week)
Ambient/Storage humidity] 35~85%RH (with no dewing)

Weight Approx. 0.5kg

*Time required for the counter to restart counting after the power is turned on.
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Front Panel and Terminal Assignment 2 g
£E
KCX-B6(M) S 3
T/N Name Description w o
1 +24V  80mA Sensor power
2 IN A Pulse count input A
3 INB Pulse count input B >
Count display 4 E Negative common /O g-‘)
(Character height: 8mm) 5 INH Count disable
Output status 6 — Not connected
Preset keys 7 R External reset input <
Pot. meter for adjusting 8 out DC output 5
output duration 9 COM Common Relay output ¥
10 N.O. N.O. Relay output
11 N.C. N.C. Relay output <
12 | AC180~264V (2)
13 AC90~132V Power input
14 | ACOV
=
KCX-B6W(M) 2
T/N Name Description
1 +24V  80mA Sensor power
2 IN A Pulse count input A
3 INB Pulse count input B
(%)r:j:rtailtzelﬁgight: 8mm) 4 E Negative common 1/O
Output status 5 OUT 1 DC output for the first value
Preset keys for the first value 6 OuT 2 DC output for the second value|
7 R External reset input
Preset keys for the second value 8 IN H Count disable
Pot. meter for adjusting 9 COM Connected relay output
output duration 10 | N.O.1 Relay output for the first value
11 N.O.2 Relay output for the second value
12 AC180~264V
13 AC90~132V Power input
14 | ACOV

Switches 1 to 4

Switch 5




L2
c
(®)
S

=]
(5]

Q9

11}

(7))
S
(]
=]
c
=]
O
(&

KCX KCN-A KCV

KCM

KCX-B

1/0 Circuits

UNOJIO [BUIBIU|

+24v

8) DC output

Not
connected

Common
relay output

N.O.

N.C.

KCX-B6 (M)
Sensor ~
power é) Y
Pulse
count (2
input A
Pulse
count
input B
Negative
common 4
Reset (7

O0—< +24v
Count (5
disable (

12 —
; glsv *
ower —
input @ D K % g T
24V

» +24V

Operating procedures

1. Mode selection

KCX-B6W (M)
Sensor (l\ a
power 1/ 2y
Pulse P
gount C DC output for
input A 5) the first value
+24v
Pulse
count —
input B =)
Negative 4 ('_Dlz
common oY) DC output for
— 6) the second
Q. value
S
(o)
=%
Reset (7 -
I ( Common
9) relay output
| Relay output
00— +24V 10) for the first
value
Count <8 L > 17 Relay output
disable for the second
value
12 &l +J
Power =
input @ > K % By » +24V
@ gzw

To select the counter modes, use the four switches located on the rear side of the counter, and ten positions of the rotary switch.

SWi

Sw2 Sw3 Sw4

Switch Mode selected Position Value selected
A 10cps
1 Count speed P
B 20keps
A Separate
2 Pulse count P
B Two-phase
3 Direction A Subtraction
B Addition
A Negative
4 1/0 logic gatv
B Positive
5 Signal output —
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Switch 1 Count speed

This switch used to set or change the maximum count rate. Turn the switch to Position A to

.gg
=]
@0
w o

select 10cps, and Position B to select 20kcps. Position A is used for relay input such as a switch

or relay. Use Position B for DC input such s a rotary encoder or proximity switch.

o >
Switch 2 Count mode S
This switch selects the Two-Phase or M Separate mode (Position A)
Separate count mode. For a proximity " Aadition Subtraction
switch or relay, set the switch to Position INA L Counted either at rising edge or falling edge | <
2
A to select the Separate mode. For a rotary INB Counted either at rising edge or falling edge t_|—|_|—|_|—|_|—|_|—|_ 9
encoder, set it to Position B to select the
Two-Phase mode. B Two-Phase mode (Position B)
Addition Subtraction
INA . ! é
L L N4
INB H H
LI LI FLTL
3
Switch 3 Direction ™

This switch changes the count direction to M M NN

as follows:

Addition or Subtraction. Set the switch to Subtration I | | M 1
Position A to select Subtraction, and set it Reset | } } l i
to Position B to select Addition. When a Increments C;?useet | ‘ i —
reset signal is entered, the counter is reset Court i

|

!

. . Decrements (Q ———
In the Subtraction mode, the single preset

counter is reset to the first preset value, Addition S | 1111111 E—— JUU [ .

[ [ [
and the dual preset counter is reset to the Reset “ i i ﬂ :
second preset value. Increments T i i
In the Addition mode, both counters are chtnt 1 1
reset to zero. Decrements 0 3 /

Switch 4 I/0 logic

Use this switch to select either positive or negative I/O logic. To select the negative logic (active at
“L" level), set the switch to Position A. To select the positive logic (active at "H"), set it to Position B.
ENegative logic (Position A)

DC output Countup

Input

{ [ [ ] ‘
Load
NeN Y[ T H
transistor Load Input
power L

KCX-B

|? ; oN
77|7 7;7 Output L

W Positive logic (Position B) Countu
o DC output P
} {
[ |

Load H
L | w Input j f f
L
ON

Input H
P 7;7 Output L f

B-55
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Qun
SS Switch 5 Signal output Position ot our
iy ) . Count  (Signal output|  Count  |Signal output
pil=l] Use this rotary switch to select the output mode of the counter. 5 Held
e
ﬁ 8 Six modes are available for single preset counters, and ten modes Continued
1 Held 50~
for dual preset counters.
P . Reset 1000ms
Continued
@ “OUT 2" applies to single preset counters. P2 is reset to the 8 Continued Held
> preset value, and P1 is reset to zero. 4 100ms 10580';13
S @Positions 0 to 5 are used to select the Countup mode. Positions ° Reset
6 to 9 select the Compare mode. 6 C=P1 C=P2
7 a P1=C=P2
< C: Count 8 CzP2 c<0
> P1: First preset value
o . 9 P1=C=P2 C=P2
v P2: Second preset value
Maximum count
EPosition 0 Addition Subtraction (4-digit: 9999,6-digit: 999999)
< Second
(@) Preset value :
¥ First Preset }
value J } }
1 ! !
Count 0 | ! L~ — :
I | ! ! |
| | |
= ouTi T S S N
¥ ! | [
I M
Reset |_|_ _I_l ”
Maximum count
B Position 1 Addition Subtraction (4-digit: 9999,6-digit: 999999)
Second

Preset value

First Preset
value

Count 0

. .

ouTH1
50~1000ms 50~1000ms :

ouT2 *HZ{L_ % *F'*
I8

Reset

HPosition 2 Addition Subtraction
Second
Preset value

First Preset
value

|
|
|
Count 0 | e —
\ |
]
oot T
50~1000nls,—':'+
ouT2
Reset |_|_ _l_l
Maximum count

HPosition 3 Addition Subtraction (4-digit: 9999,6-digit: 999999)
Second
Preset value

/

3

]
50~1000ms F“

First Preset

! I

!

: i

| T t

value | [ \ :
! |

1 I L~ | I }

! |

! I !

| |

| |

] T

|

Count 0

H 100ms
OouTH1
ouT2 '_|—

Reset
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Maximum count

B Position 4 Addition Subtraction (4-digit: 9999,6-digit: 999999) g E
Second ()
Preset value / ~—< 9 'E
]
First Preset : 03
value ! \ @0
\ | w (&)
Count 0 1 L~ — I

100ms
OuUTH1

50~1000ms F'
ouT2
Reset |_|_ _l_l |_|_

MPosition 5 Addition Subtraction
Second
Preset value

KCV

First Preset
value

KCN-A

Count 0

e

i o
50~1000m§_i:|$ 50~1000m§_‘|:|$

. _ I

ouTH1

KCX

ouT2

Reset

MPosition 6 Second
Preset value

KCM

First Preset
value

Count 0

ouTH1

ouT2 I—l

HMPosition 7 Second
Preset value

First Preset
value

Count 0

OouTH1

ouT2 l—l—l—l

Maximum count

HMPosition 8 (4-digit: 9999,6-digit: 999999)

Second
Preset value

\ [

| |

First Preset : :
value : :
[ [

\ \

Count 0

OouT1 ‘

ouT2

HMPosition 9 Second
Preset value

First Preset
value

Count 0

out I S
ouT2
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(3] . .
= g 2. Input Circuit
2 'E The KCX-B Series counters can use either positive or negative input.
e}
8 g To change the input mode, use Dip switch 4 on the rear panel.
w o
11} A A
I:I I:I I:I E — Negative I:I I:I I:I H — Positive
B B
> f f
(&) Switch 4 at Position A Switch 4 at Position B
¥
Negative input equivalent circuit Positive input equivalent circuit
< +24V
Z 4.7kQ O *» W\,—[>o—
O
X ) r» ON voltage: 12~30V
ON voltage: Max. v OFF voltage: Max. 6V
OFF voltag.e. 12~30V ON current: Max. 14mA
< ON current: Max. 6mA I 5 2kQ at 30V
O
"3
=
3 (1) Pulse count mode
Use Dip switch 4 to change the pulse count mode between Two-Phase (90° dephased) or Separate.

Einput waveforms

|:| H |:| |:| g — Separate mode
!

Switch 2 at Position A

BMNegative mode MPositive mode
Addition Addition
A T B T B AL D I D I
L L
INB Counted either at rising edge or falling edge INB Counted either at rising edge or falling edge
Subtraction Subtraction
IN A Counted either at rising edge or falling edge IN A Counted either at rising edge or falling edge

INB T u ‘ | ‘ | INB TJ | ? | ? I_

|:| H |:| |:| 2 — Two-Phase mode
!

Switch 2 at Position B

BNegative mode MPositive mode
Addition Addition

LT I R I D VS I N I B
ve L L L L e L L

L
o L e LT
we (L L L] L N I N

B-58




KCX-B

HMPulse count requirements

M Separate mode BTwo-Phase mode

AL L R Na N
L L
12.5 H
.5us or more 12.5us or more INB J | | | |
]

1
Each interval must be 12.5 x's or more

INB

B Repeated additions or subtractions

wa M [T ]
INB H

I ! I Both A and B can be counted at the
same time if the pulse width and
interval are equal to or longer than 12.5us.

(2) External reset
In the addition mode, this signal resets the count to zero. In the subtraction mode, the count is
reset to the first preset value on the single preset counters, and to the second value on the dual

preset models. The reset input overrides the pulse input and the count disable input.

(3) Count disable
The disable signal suspends the pulse count. When it turns off, count restarts from the value at the

time of suspension.

3. Output Circuit
The KCX-B Series counters can use DC output or relay output. Either positive or negative logic
can be selected. The 1c relay contact is used for the single preset models, and 2a relay contact for

the dual preset models.

OO0MR |° — neoaive DO0F | — rosive

B B

?_ " +24Vv f . N
Switch 4 at Position A Switch 4 at Position B ¥In the negative mode, the output
. o terminal generates a voltage of 20V
Equivalent circuit Negative Switching current: Max. 30mA to 28V when signal output turns off.

Negative Applied voltage:  Max. 35V
Negative Residual voltage: Max. 1.5V

For the load input terminal, use a
reverse current blocking diode that

-
1
1
1
1

Positive Output voltage: 16~28V .
Positive Outgut curre?n: Max. 15mA withstands 40V backward voltage
and 40mA forward current.

% Use a totem-pole structure for the DC
output. Do not connect the circuit in
parallel with other DC output.

Relay output AC220V 2A (resistance load)
Single preset Dual preset
J) ¢ OCOM J) l OCOM
N.C. T LO N.O.1
O N.O. ON.O.2
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KCX-B

4. Count overrange

The KCX-B models can count from 0 to 999999 (6 digits).

When Switch 5 is between Position O to Position 5, the counter is
set to the Hold mode or One shot mode. In the Hold mode, signal
output is retained after countup. In the One shot mode, signal is

generated for a short period upon countup.

5 When Switch 5 is anywhere between Position 6 to Position 9, the
X | counter operates in the Compare mode. When the count exceeds
the above range, the counter retains the lower or upper limit.

In the Addition mode, the count changes as follows when it has
<ZF reached the upper limit:
9
oo oo s (R
e e e (RN Ay R N
> | In the Subtraction mode, the count changes as follows when it has
3 reached the lower limit:
g s (oo oo oo
(RN R N a4
=
O
¥

Wiring Examples

Proximity switch or BMNegative logic MPositive logic

Photoelectric sensor
= =

Addition I— Addition I—

1

Switch 1 at Position B
Switches 2 and 4 at

Subtraction E 9 |NB Position A Subtraction E

Sensor connected through NPN
open collector gate

1.2 3 4

Switches 1 and 4
at Position B
Switch 2 at
Position A

Sensor connected through PNP
open collector gate

Switch or relay BMNegative logic MPositive logic

1. 2 3 4

A80%

—O O $—=O0 O (@) INA -
Switches 1, 2 and Switches 1 and 2 at
4 at Position A Position A

Switch 4 at Position B

Rotary encoder

T

12 4

Switches 1 and
2 at Position B

On the TRD-J[J-RZ models, Switch 4
can be set to either Position A or Position B
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Count disable input Reset input

HSingle preset in negative logic HSingle preset in positive logic HENegative logic

.gg
=]
@0
w o

3908

Hagu @)e

Switch 4 at Position A witch 4 at Position B
(5) INH (5) INH S
o
® X
NPN open collector
INH or contact
NPN open collector PNP open collector
T 7)R
4 g
HEHA| |2
(I) 12334 (@]
Switch 4 at X
Position A
HMDual preset in negative logic B Dual preset in positive logic W Positive logic
X
(@]
¥
NPN open collector
3 < T
PNP llect
open coflector Switch 4 at O
Position B A4
3598 359
Switch 4 at Position A Switch 4 at Position B PNP open collector

or contact

Relay output

MSingle preset in negative logic MSingle preset in positive logic HSingle preset

Max. 30mA

(Do not use
relay drive.)
Lo:d power
l“g:g-;i)’er Nn.0. (10) ——
| ol
MDual preset in negative logic MDual preset in positive logic MDual preset

-

Load power

N.0.1 (10) F»

N.O.2 (11 Load

AC220V 2A

35V MAX.

30mA MAX.
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KCX-B

(2) . .
= g Recommended applications
O =
% S | Winder with one-step reduction gear
Lllj 8 PNP output proximity sensor
Timer The counter generates a stop signal when the
Wire number of turns has reached the second preset value.

It generates a deceleration signal when the count has

Disk Sh_aped reached the first preset value.
> dog switch Select the Low count rate, Subtraction mode,
g Negative I/O logic and Separate pulse input. Switch
5 should be set to Position 0.
When the pulse count has reached the first value, the
reduction gear is activated to decelerate the motor.
< Brak The bobbin stops completely when the count is
ZI rake decremented to zero.
(&) Reduction Switches 1,2,3
¥ and 4 at Position A
Motor 1.2 3 4
< y
O KCX-B6W(M)
v Red
Brown))
\ ) @ +24v INH Brake power
grn% (2)IN A com (9)
Motor \\blac
% controller Black @ IN'B N.O-1 —
¥ Blue) [ (HE N.02 (1)
Decelerate (5)0ouUT1 AC180~264V (12)
Stop o (6)ouT2  AC90~132V (13) > 100y
—0 o—— DR ACOV (14) >
Reset
Start
As the feed roller rotates, the workpiece is moved by KCX-B6W(M)
a preset distance. The number of revolutions is
converted to a pulse frequency by the rotary Red @ +24v ouT . Solenoid power
encoder, and counted by the electronic counter. ( Green
When the count has reached a preset number, the ) _@ IN'A coM @
. . . White
counter generates a signal to activate the solenoid W—@ IN B N.O. @
and the stamp. (Blue) _@ E N.C @
Use the dial on the counter panel to adjust the output Shield e
duration. Select the Addition mode, Positive I/O @ INH  AC180~264V @
logic, Two-phase ll’lpl-,lt. and High cgunt rate. Switch @ AC90~132V @ >
5 should be set to Position 2 or Position 5. AC100V
o0 o—DR ACOV (14) >
Reset
Detect roller
TRD-J-(JRZ ; E E E

Switches 1,2,3
and 4 at Position B

Feed motor
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KCX- B 6T Fast Total Counters for Addition and Subtraction

Maximum count speed: 10cps or 20kcps

.gg
=]
@0
w o

In addition to counting in two directions, these
counters can use negative values. They are
displayed on the easy to see green LED screen.

Available options include count disable, reset
prevention and negative or positive input logic. The 5
counter can be used for positioning a moving object ¥
as shown below.
Merits g
KCX-B6T 8
@Total counter as fast as 20kcps X
Using both addition and subtraction, the counter totals individual
counts much more quickly than other similar products. With the <
option of 10cps, the counter can be used for many purposes. (Q)
Press
) =
(@]
Press count Y

@Two-phase input and separate input
With these options, the counter widens choices of input devices to

Limit switch

L/
A
keeping track of variable quantities such as workpieces on a

Rotary encoder
— \m‘%?\ - \\SEH: conveyor and cars in a parking lot.

@Positive and negative input logics
The choices of input devices are also expanded. Except for slow

rotary encoder, proximity sensors and relay contacts. It accepts
? simultaneous inputs for addition and subtraction. This is ideal for

Table position

reset, positive or negative can be selected to allow the use of PNP

or NPN open collector.

Positive logic Negative logic

@ Ability to count negative numbers Relay inout [©o— N E’ O—— N
elay Inpu
The count range is doubled by the ability to operate both in yinp £ £

positive and negative numbers.

—I:} +24v +24V
(KCX-B6T counter) ) - DC inpu IN IN
Negative 0 Positive put c ‘|:A c
—999999 < > +999999 PNP open collector NPN open collector

@Fast reset and slow reset
The two reset signals work as AND elements. They can be used to combine two different operations. For example, the counter can be reset

only when the rotary encoder and the drilling machine are at their respective home positions. No additional circuit is required.

Pulse input
Rotary encoder

Proximity switch

High-speed reset input
Reset input

p——

Limit switch to detect home position
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KCX-B6T

Specifications
Model number KCX-B6T
Number of digits 6 digits
Count range —999999~-+999999
. 10cps .
Maximum count speed 20keps or (selected by switch)

Pulse input

Positive: 2.2k Q

Input resistance Negative: 3.3kQ

Input voltage "L"0~6V. "H"16~30V

On delay: Max. 25 us

Response time Off delay: Max. 25 us

Count disable input

Positive: 2.2k Q

Input resistance Negative: 3.3k Q

Input voltage "L"0~6V. "H"16~30V

On delay: Max. 25 us

Response time Off delay: Max. 25 us

High speed reset
input

Positive: 2.2k Q

Input resistance Negative: 3.3k Q

Input voltage "L"0~6V. "H"16~30V

On delay: Max. 50ms

Response time Off delay: Max. 50ms

Reset input

Input resistance Positive: 3.3kQ

Input voltage "L"0~6V. "H'16~30V

Manual reset

Manual reset is disabled by switch on front panel (by short circuiting terminals @ and ®)

Time for charging | 50h

Backup duration | 2000h(257C)

Memory backup at
power shutdown

Response of emer

gency input gate | 20~°00ms

Response of input

gate upon recovery | 20~~500ms

Sensor power

DC+24V(20~28V) 80mA

Withstand voltage

AC 2kV for one minute (between AC power and Terminal E)

Vibration resistance

(In compliance to JIS C 0911)

Durable for one hour along three axes at 10 to 55Hz with 0.5mm amplitude
No error for one hour along three axes at 10 to 55Hz with 0.35mm amplitude

Noise resistance

1kV (square wave pulse with 1 s width)

Source voltage

AC90~132V, or AC180~264V 14VA

Ambient temperature

—10~+50C

Storage temperature

—20~-+50C (—20~-+70°C during transportation of less than one week)

Ambient/Storage humidity

35~85%RH (with no dewing)

Weight

Approx. 350g

Terminal Assignment

8 9

T/N Name Description
1 +24V  80mA Sensor power
2 IN A Pulse count input A
3 IN B Pulse count input B
4 E Common input
5 INH Count disable
6 RD Manual reset prevention
7 RH High speed reset input
8 RL Reset input
9 — Not connected
10 — Not connected
11 — Not connected
12 AC180~264V
13 AC90~132V Power input
14 ACOV

10 11

Character height on display: 8mm

Switches 1 to 4

12 13 14
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KCX-B6T

Operating procedures
1. Mode selection

To select the counter modes, use the four switches located on the rear side of the counter.

Switches 1 and 2 Count speed

Switch Mode selected Position Value selected
A 10cps
1 IN A Count speed
B 20keps
A 10cps
2 IN B Count speed
B 20kcps 3 > 3 7
A | Separate N T |
3 Pulse count SW1 SW2 SW3 SW4
B Two-phase
A Negative
4 Input logic J
B Positive

These switches are used to set or change the maximum count speed. Turn the either switch to Position A to select 10cps, and Position B to

select 20kcps. Position A is used for relay input such as a switch or relay. Use Position B for DC input such s a rotary encoder or proximity

switch.

Switch 3 Pulse speed

This switch changes the pulse count mode H

between Two-Phase and Separate. For a A
Proximity switch or relay, set the switch to INB
Position A to select the Separate mode. For
a rotary encoder, set it to Position B to

select the Two-Phase mode. H

IN A L

H

INB L

Switch 4 Input logic

B Separate mode (Position A)

Addition

S I O I

Counted either at rising edge (H) or falling edge (L).

Bl Two-Phase mode (Position B)

Addition

Subtraction

Counted either at rising edge (H) or falling edge (L).

Subtraction

Use this switch to select the input logic either Positive or Negative. To select the negative logic (active at "L" level), set the switch to

Position A. To select the positive logic (active at "H"), set it to Position B.

2. Input logic selection

Jooe]:
!

Switch 4 at Position A

— Negative logic

Negative logic input equivalent circuit

+24v

3.3kQ

ON voltage: Max. 6V
OFF voltage: 16 to 30V
ON current: Max. 9mA

Input terminal

HNOJID [BUIBlU|

JO0W |

— Positive logic
B

}

Switch 4 at Position B

Positive input equivalent circuit

Input terminal

|l ~
_T_ 2.2k0
]

ON voltage: 16 to 30V

OFF voltage: Max. 6V

ON current: Max. 14mA
at 30V

HNOUIO [BuIBlU|

L LU

B-65

2
c
o
S

=]
(3]

Qo

L

KCX KCN-A KCV

KCM

(7))
S
()
et
c
=
O
(&




KCX-B6T

3. Pulse count input

Use Dip switch 3 to change the pulse count mode between Two-Phase (90° dephased) or Separate.

.gg
=]
@0
wo

Minput waveforms

A
|:| |:| ﬂ |:| — Separate mode
B
>
@ t
X Switch 3 at Position A
BMNegative mode MPositive mode
<f: Addition Addition
I T I T B L T I B
> L L
INB Counted either at rising edge (H) or falling edge (L). INB Counted either at rising edge (H) or falling edge (L).
X . .
(@) Subtraction Subtraction
X INA Counted either at rising edge (H) or falling edge (L). INA Counted either at rising edge (H) or falling edge (L).
H H
CLI Y S D S AL B D
L L
5 A
v |:| |:| H |:| — Two-phase (90° dephased) mode
B

t

Switch 3 at Position B
BMNegative mode MPositive mode
Addition Addition

S I e O e I e I
e T L e LT TLF

PSS A e A e N e A PR O Y e O
we ‘T L we L

BMPulse count requirements

B Separate mode BTwo-Phase mode

H H
SO v I e e I, LTl
12.5 us or more 12.5 s or more INB

’ EJIIII_I_

b T 1
Each interval must be 12.5 u's or more

INB
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KCX-B6T

4. External reset input

On the KCX-B6T Series counters, reset and high speed reset are used as an AND gate.
If you do not use both of them, keep the unused input at ON level.

Pulse input

High speed  ON |_|
reset input OFF
Reset input 8’:,: |_|

5. Count disable input

The disable signal halts the pulse count. When it turns off, count restarts from the value at the time of halt.

Input pulse J

Count

ON
Countblock  off

input

Count overrange

The KCX-B6T models can count from-999999 to 999999.
In the Addition mode, the count is reset to 000000 when it has reached 999999.
In the Subtraction mode, the count is reset to 000000 when it has reached -999999.

Disabling manual reset

Connect Terminals 6 and 4 if you wish to disable the Reset button on the front panel.

It allows you to prevent erroneous preset.
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KCX-B6T

Wiring Examples

Proximity switch or
photoelectric sensor

EMNegative logic

==

Addition I—

Subtraction E

Sensor connected through NPN
open collector gate

+24v

2 i

1 3

Switches 1 and 2 at
Position B

9 INB Switches 3 and 4 at

Position A

MPositive logic

==

Addition I—

Sensor connected through PNP
open collector gate

+24v

3

12 4

Switches 1,2 and
4 at Position B

Switch or relay

ENegative logic

2

1

Switches 1,2,3 and
4 at Position A

HPositive logic

Do [0S

Switches 1,2 and
3 at Position A

Switch 4 at Position B

Rotary encoder

Count disable input

BMNegative logic

NPN open collector

HPositive logic

PNP open collector

INB
\ / Black

|

On the TRD-J[J-RZ models, Switch 4 can be set
to either Position A or Position B

350"

Switch 4 at Position A

3684

Switch 4 at Position B

NPN open collector

12 4

3

Switches 1,2
and 3 at Position B

Reset input

EMNegative logic

F-O O-4

7 ) High speed reset input

8) Reset input

PNP open collector

HPositive logic (Fast reset)

T

1 2

Switch 4 at Position B

T

I
o
Q

I

NPN open collector

7 ) High speed reset input

@ Reset input
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For optimum performance

KCX Series

For optimum performance(KCX-[_J,[ IM,[ ID,[ IDM/[_IW,[ IWM/[_]T/B/B6T)

B Changing the duration of Type A output

In the One shot mode, output duration can be changed from 50ms
to 1,000ms. For adjustment, use the dial on the front panel.

(On the KCX-[JW and KCX-[_JWM counters, the dial is located
on the rear panel.)

Turn the dial counterclockwise
or clockwise to decrease or
increase the duration. Turn it
fully to either direction to
select the

maximum time.

minimum or

50ms 1000ms
On the KCX single preset
counters, you can extend the I
output time by adding a _ e E ©
capacitor  between  the Z7Z (5) cH1 =
terminals @ and ). + @ o g
|
Electrolytic capacitor — Output duration -
Minimum Maximum
None 50ms ~ 1s
22uF 16V 100ms ~ 2s
4.7 uF 16V 150ms ~ 3s
10uF 16V 250ms ~ 5s
22 uF 16V 500ms ~ 10s

B Memory backup at power shutdown

In some counters, a second battery is integrated to backup the
count memory upon power shutdown. The battery can be fully
charged in 50 hours. With only one hour charging, it can supply
power for 40 hours, or 100 hours on the KCX-[_ JWM and KCX-
[IT models.

Notes on memory backup

1. When power is shut down, the count display is cleared, and
the sensor power drops to 0 V.

2. During Type B (Hold mode) operation, DC output also drops
to OV resulting in random signal. Upon the recovery of
power, the signal output returns to the status before the
power shutdown.

3. If the power is turned off during pulse input, the counter
uses the battery to continue correct count.

4. You cannot reset the count by shutting power down.

5. During power shutdown, the count is not reset by any
external reset signal.

6. In the following cases, 100 hours are required for charging
the battery:
@®When the counter is used for the first time
@When the battery is unused for a long time

7. Service life of battery
When fully charged, the battery should be able to support
memory for 2,000 hours (5,000 hours on the KCX-[_JWM and
KCX-[IT models). It should be replaced when this period is
reduced to 50%. Normally, the battery can be used for five
years. It can serve longer if the ambient temperature is kept
at5to 30C.

B Protection against noise

All of the KOYO electronic counters are tested for noise
resistance. In addition to the standard tests, we perform special
inspections to assure reliable performance. Use the following

procedures for additional enhancement:

1. When you use a solenoid valve, clutch or brake near the
counter, connect a surge absorbing circuit in parallel with its
drive coil. This circuit should consist of a capacitor serially
connected with a resistance of 100Q (1/2W). Use an oil-
impregnated capacitor or an MP capacitor of 0.1 to 0.5 « F.

Noise absorbing circuit

o0

R=100Q )2 W
C=0.1~0.5uF o) R
Capacitor

2.In a noisy area, do not share the power line with a device that
uses large electric current. Always shield the I/O signal cables,
and connect the shielded cables between the sensor and the

counter.

If they are installed on separate frames, use a thick wire of at

least 0.5mm? to connect the frames.

| Sensor | | Counter

I - J' Shielded cable | N :

| v oo J4—p | +12v

I out U_ _: - U out :

E —d-—————————- E

[ | 1 @) |

| |

| : | | |
ok wi I

| 7;7 | Thick wire | 7J7 Ground |

Lo e e — | Lo e — J

Frame A Frame B
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For optimum performance

KCX Series

3. Keep the minimum distance between Terminal E and the

frames.

If you use a common ground for the counter and other devices,
connect the ground cable to the counter frame. Use a thick and
short ground cable, and isolate it from any other cable that

grounds a large current.

Counter Other device (1) (2)

Ground the frame

S T B

7!7_ Other ground cable of large current

I
i
I
| | |
i
I
I

4. Use a resistor of 4700 (1/2W) if you add an electromagnetic
relay to the slow pulse count terminal. Insert the resistor
between the input terminal and the ground cable. This prevents
incomplete contact, and helps improve reliability.

—_———

ﬁ +12v

Electro- I
magnetic !
contact IN

470Q W :

BChanging the preset value

During operation, a change to the preset value may cause the
counter to generate a false signal. Before you make a change,
always turn the power off, or reset the counter. Otherwise, the
counter generates no signal upon countup, or erroneously
generates a signal before or after the count has reached the new

value.

Presetting to zero

The counter may be preset to zero (for example, to  “000" on a 3-

digit counter). This may cause the counter to act as follows:

@It may generate a signal unless the input pulse is at “L" level
and the reset signal is at “H" level.

@I1n the Type B mode, the counter may display 0,1,2,3 if a
sequence of pulse signals are entered while the reset signal is at

“L" level.

B Connecting the power

On the KCX Series counters, the power transformer is set to 110V

or 220V. Avoid the following connection:

Wrong
AC 180~264V
o
o AC 90~132V K C X
ov
o
AC 200,220V
AC 100V
C 100 .
ov
Correct
AC 90~132V AC 180~264V
KCX KCX
ov
o o ov
AC 100V
AC 200/220V
¥ *
ov ov

*Other counters
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Cautions

KCX Series

Cautions
@Output relay contact

The counter can be connected to an induced load. It may be an
electromagnetic switch, control relay, AC solenoid or
electromagnetic valve. The counter contains an output relay
contact. Its service life is reduced if higher current or voltage
flows to the contact. The following graph shows the relation

between the durability of the contact and the magnitude of load:

Relay durability curve

Machanical durability
1000--- <
AC 250V Resistance load
500
DC 24V Coil load
o 1004
[$]
S
§ § 50
5
=] AC 250V Resistance load
£ c
F= DC 24V Coil load
104
1 1 1

0 1 2 3
Load current

Under load conditions specified in JEM 1230 (1976)

B —

On the contact surface, carbide is produced by glow discharge of
induced load being switched. This increases the contact resistance.
The carbide produced can be eliminated by arc discharge that
occurs at higher current. It keeps the contact surface clean with
minimum resistance. At lower current or voltage, the contact
cannot be switched properly because of the carbide. It becomes
unserviceable before the number of contacts reaches the normal
limit. Its life can be reduced to as short as one tenth or one
hundredth of the time estimated from the above curve. If you use
small voltage or current, action should be taken to prevent glow

discharge.

An effective means is to use a CR surge absorber or varistor.

Connect such element in parallel with the load as shown below.

Surge absorbing circuit

Counter relay contact Counter relay contact

O O O O
Y 4
(RE z% (M
Q o
;_ >
A A
QY QY
U AC 264V or less U AC 264V or less

Z: ZNR (Panasonic) ERZC05DK391
Counter relay contact TNR (Marukon) TNR9G 431K

O O

10E-2(IR)
W60C (Hitachi)

®

@The induced load of the relay contact is 10% to 20% of the
resistance load. The smaller the load is, the longer the contact

can serve.

@With or without the memory backup, the status of DC output
during power shutdown is undefined. That is, the output can

randomly change between “1"and “0".

@On some models, certain numbers are displayed in different

shapes as shown below. This is normal for such models.

KCX-1D/2D/3D/4D

KCX-B/KCX-B6T Other models

C (
i) o
(] (|
~ [
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External Dimensions

External Dimensions

KCX Series

(in mm)

Protective cover 1-5 Thickness of panel for flush mounting
>« _—
_ R ol r
== +—— Socket F or B
. —_ |
o —
— IS Bracket
N tﬂ j (Tighten screws with a
=t —— torque of less than
4 kg-cm.)
i %
— —) Y L= L
72 9 945
75" (118.5)
15*
=1  Dimensions with protective cover
. @Socket F (KF-03) for wall
@ Specified connector: KA-01 surface mounting
(o]
61
57+0.2
N
CEEEERE

5

HHfi% e EE

@External dimensions of Socket B (KB-03): Same as
Socket F.
@KA-01, KF-03 and KB-03 are options.

@Boring dimensions for wall
surface mounting using
Socket F

€
p
g £
©
84

@Boring dimensions for flush
mounting

+0.7
-0

68

68 157

Notes:
@ Use the screws provided to install the counter on Socket F (KF-03) or Socket B (KB-03).
@ For the connector kit KA-01 and Socket B (KB-03), use screws sized as follows:
For the connector kit (KA-01): 12mm or less
For Socket B (KB-03): 30mm or less
Do not use longer screws, as they may break the internal elements.

Mounting hole dimensions
75 or more

Square hole

+07

68

68 137

94 or more

*¢When the protective cover is used,
the mounting hole is 70X70mm.
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KC M '50'1 / 5 1 '1 Multi-counter (Maintenance Counters)

The KCM-50 series has 9 counters aggregated into
one unit, while the KCM-51 series has 8 counters
(timers) aggregated into one unit).

These devices can indicate tool replacement for
machining centers, NC industrial machinery, and the
like as well as maintainance periods for multiple tools.

@Tool management: Replacement notification/warning
@ Whetstones for grinding: Maintenance notification

@ Quantity management: Total counters/preset counters
@Time management: Integration timers

KCM-50 series

KCM-50/KCM-50-1
KCM-50P/KCM-50P-1

This counter is equipped with 9 wunits for count
input/presetting/independent alarm output (increased count
output). The counter produces output when an individual unit

reaches set values for equipment halt.

@O0pen collector output: KCM-50 (Surface sheet in
Japanese)

KCM-50-1 (Surface sheet in
English)

@®Voltage output: KCM-50P (Surface sheet in
Japanese)

KCM-50P-1 (Surface sheet in
English)

—
c
(o)
S

=]
(3]

9

11}

KCM-51 series

KCM-51/KCM-51-1
KCM-51P/KCM-51P-1

This counter is equipped with 8 wunits for count

input/presetting/independent alarm output (increased count
output). The counter produces output when an individual unit

(timer) reaches set values for equipment halt.

@Open collector output: KCM-51 (Surface sheet in
Japanese)

KCM-51-1 (Surface sheet in
English)

@Voltage output: KCM-51P (Surface sheet in
Japanese)

KCM-51P-1 (Surface sheet in
English)
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KCM-50-1/51-1

=]
g iy KCM-50 series
=c . . .
-4 Merits Basic operations Timing chart (Kcm-50/50-1)
[T}
w o
@Nine 5-digit preset counters are aggregated into one unit
Current values (count values) 4 |
Counter No. 1 /
Equipment halt settings T }
S @Battery-less b
. 1 |
O | Retention of set values and count values is maintenance-free Alarm settings T | !
¥ : 1 1 |
thanks to use of EEPROM. Pre-alarm settings ‘ * { i |
| ! | I :
o .
< | @Independent alarm (preset) output from 9 circuits R —
Z' . }O | ! . |orance! R ICounter input 1
reen Orange| | reen, range‘ {1 1 _r["_n_——
g Pre-alarm/alarm display ‘ H—'H—"‘
. . . ‘ !
@Color-differentiated display pre-alarm (green)- Equpmenthatdepay | | | o : ‘ =
alarm (orange)-equipment halt (red) Alarm output ! LI ! i_l_h H (OFF)
¢ | The pre-alarm is provided to indicate when alarm values are being Equipment hatoutput } ‘ | ————L(ON)
O approached. 1 1 1 r
A4 PP Eaefte;rnal or key input) } LI }
@Equipment halt output
s Over-values are set with respect to set alarm values for individual
g counters. Equipment halt (displayed in red) is output whenever a
counter reaches over-values.

@These 9 preset counters can also be used as a
total counter

The counters can be preset (alarm setting) independently to output

preset values (displayed in orange) when counts are input.

@Oil-resistant front operation panel

@Small (DIN 72 x 72mm)
The counter's depth is 82 mm, which makes it thin enough for a

control panel.

Application example: Tool maintenance for
multiaxial industrial
machinery

Processing count input 1

Equipment halt output

Alarm output 1

Notes 1: Counters 2-9 operate in the same
manner.

2: When counters 1-9 reach a set
value for equipment halt, the
equipment halt output and display
come ON.

Alarm output 2

018 ‘Jley Juawdinbayiazzng/dwe

Alarm output 9
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KCM-51 series

Merits

@Eight 5-digit preset counters (timers) are
aggregated into one unit

@Battery-less
Retention of set values and count values is maintenance-free
thanks to use of EEPROM.

@Independent alarm (preset) output from 8 circuits

@Color-differentiated display for counters (timers)
upon reaching set values
Setting 1 (green)-Setting 2 (orange)- Setting 3 (red)

O®OR output
Output is produced by any of the counters (timers) upon reaching
Setting 1 values or Setting 3 values.

@These 8 preset counters can also be used as a
total counter or integrated timer
Use of counter and timer functions can be mixed.

@Any counter /timer can be reset with an external
signal.

@Oil-resistant front operations panel

@Small (DIN 72 x 72)
The counter's depth is 82 mm, which makes it thin enough for a
control panel.

Application example: Tool maintenance for
multiaxial industrial
machinery

Processing count input

Timekeeping input 1
2
3
\ / .
N L‘
N 8
N
O
< |
OR output

KCM-50-1/51-1

Basic operations Timing chart (kcm-51-1/51-1)

Current values A
(count values/time
keeping values)

Setting 1 or 3

Counter/timer No. 1

Setting 2

Setting 1

|
1
1
|
|
1
+

T
Counter/timer input 1
Green|Orange | Red | I -

X

P

(|
|
1
1
|
|
1
1
|
|
1
T
|
|

|
Green|Orange
Setting 1/ Setting 2 display

| |

i i

| |
Setti T 1 H (OFF

etting 2 output ‘ ‘ Li_,,_ ( )
OR output | | -----L(ON)
T

i i i ¥
Reset L 1 L
(external or key input) } LI } ¢_|_

Notes 1: Counters/timers 2-8 operate in
the same manner.
2: When counters (timers) 1-8 reach
Setting 1(Setting 3), the OR
output comes ON.

013 ‘Jley Juswidinba/iezzng/dwe]

Setting 2 output 1

Setting 1 output 2

Setting 2/output 8
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KCM-50-1

Front Panel Layout and Description

@Resets values currently displayed.
When multiple counters are counting up, operating Reset
switches to the next counter display.

Count-up display (green-orange-red)

@Green: Represents reaching prealarm set values.
@Orange: Represents reaching alarm set values.
@Red: Represents reaching equipment halt settings.

Equipment halt display (red)

@Displays counters that have reached equipment halt settings.

Mode displ ([ A
ode display Current value display
QDispIays pre-alelirm/alarm. @Displays the current value of the
equipment halt if present. n counter displayed by Counter No.
?etup mode. V\./h(.en no displays are In Run mode, zeroes for higher
lit, the counter is in Run mode. digits are not lit.
/
4 N s
Counter No. display Set value display
@Displays the selected Counter No. @Displays the set value (alarm,
@When counters are counting up pre-alarm, or equipment halt)
(set alarm values), this display of the counter displayed by
switches to the Counter No. with Counter No.
an increased count. In Run mode, zeroes for higher
\_ digits are not lit. )
4 N
CNT . . .
o Key Key (Digit Selection Key)
@Switches the counter's Current value display and Set value display. @Used for selection of digits during set value input.
— 12 >3- 8—9 ] [—>5th digit — 4th digit------------- 1st digitj
@In Run mode, unused counters are not displayed. @The selected digit flickers.
@Continue to push this key for more than 1 second and the display @Continue to push this key for more than 1 second and the
will automatically advance. display will automatically advance.
M Key Key (Value Advancement Key)
@®Switches between Run mode and Setting modes. The number of the digit selected is advanced with this key.
Setting modes — 0 S 8—9 —
— Run — Alarm — Pre-alarm — Equipment halt
] @Continue to push this key for more than 1 second and the
When no key input continues for longer than 1 minute, the display will automatically advance.
display automatically switches to Run mode.
@This key sets values as set in memory in
SET Key Setting mode. Once set, a portion of the
Set value display will blink 3 times, which
represents input.
o /
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KCM-50-1

Input and Output/Specifications

@Block Diagram
KCM-50

KCM-50P

* 1 Positive logic
* 2 Negative logic

DC24V£10%
IN COM J Increased count display Equipment halt display +24v +| —
P 1!
Count input OO0 — — — O] O +5v [Powersoure 0V COM |
circuit
12 /7'7'_ - IEquipmem halt output

Current value display

Count No

|Disp|ay|| Set value display |

[e;
0V COM
*

= =L
5-digit, 3-stage
Operational speed swiching input 3 Preset counter
Count No. selection input _l/ X9
Reset input CPU normal
CH e
OUTCOM  pcasv+10%
1 DC24V+15%
Or DC24V+10%
*2 A Increased count display Equipment halt display +24v -
' — I
Count input [oYoo E==Ye) (P +ov_ [P ov com '
1 2 77 CPU normal
' 71—
Current value display| Alarm output 1
Count No.

|Disp\ay| Set value display

5-digit, 3-stage

Preset counter
X9

4 4

EO

Dl

Run output

CPU normal

Terminal number l{e] Explanation of functions Specifications
56,7 . Regardless of Run mode/Setting mode, the current values of the .
6,7, ’ | KCM-
12,13, 14, Count input counter are added (+1). Current values proceed from Operational speed | KCM-50 .
19. 20, 21 1~9 H—L L—H. and L—H itive logi 30/500Hz Input voltage ON: 0-3 V
o ’ ,an (positive logic). OFF: more than 16 V
18 Operational speed | OFF : 30Hz Switching with | Input resistance: 3.3 kQ
switching input ON : 500Hz source QN edge KCM-50P
Count No Counter selection input [ 1>2->3-4->5->6—->7—>8—9— Ondelay: 30 Input voltage
26 I Counter No. advances with H—~L and L—H (positive logic). ms (Positive logic) ON: 0-6 V
selection input Offdelay
In Run mode, unused counters are not selected. 30ms OFF: Input open
Current values of the counter specified by Counter No. are reset. Ondelay: 01s (Negative logio) 8EF1(6)§7\/6V
5 R : ) ; ) - . :
5 esetinput | When input for Cour)ter No. selection and reset are input together within Offdelay: Input resistance: 2.2 kQ
approx. a 5-seoncd interval, all counters are reset. 0.1s
1,2, 3, -
8,9, 10,  |Alarm output Output when set alarm values are reached with independent output Duration of input response:
15, 16, 17 1~9 for counter Nos. 1-9. 30ms (30Hz)
- - } - 10ms (500Hz)
4 Equipment halt output | Output when equipment halt settings are reached with output for any counter from Nos. 1-9.
11 Run output | ON for CPU normal/OFF for CPU abnormal Response duraion ON : Afer power suely lss than 1.5
OFF: After abnormality sensing less than 10 ms
Displays the Counter No. selected via the Counter No. selection key or
_ Count No. external counter no. selection input. Switches to the Counter No. (in order
display of preference) with an increased count when counters are counting up.
Order of preference: Equipment halt>alarm>pre-alarm
Input circuit sV Output circuit
KCM-50 24V > Alarm output Notes 1: IN COM and 24 V are connected
IN COM +——0 Equipment halt output internally to the counter.
< Run output
t 2:0UT COM and 0 V COM are
Input —O OUT COM connected internally to the counter.
3.3kQ = 0V COM Max. DC45 V/0.1 A
KCM-50P Input circuit v output circuit —O 24V
>
IN COM O t——CO OUT COM
< Note: OUT COM and 24 V are connected
S&x x internally to the counter.
2.2kQ Alarm output
Input O—WA —AM-O Equipment halt output

Run output
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-
C/T No. display

KCM-51-1

Front Panel Layout and Description

@Resets values currently displayed.
When multiple counters are counting up, operating Reset
switches to the next counter display.

Mode display

@Displays Setting 1/Setting 2/Setting =
3 if present in Setup mode. When
no displays are lit, the counter is in
Run mode.

@Displays the selected Counter/
timer No.

@When counters/timers are counting
up (Setting 2), this display switches

[\

ISR et R ) RN T [ [

ITREXEX XN
COLNTITIE

4 N
Count-up display (green-orange-red)

@Green: Represents reaching Setting 1 values.
@Orange: Represents reaching Setting 2 values.
@Red: Represents reaching Setting 3.

~
Timekeeping unit display (red)

Differentiates timekeeping units by color for display during timer operation.
@Green: Seconds
@Orange: Minutes

@Red: Hours
\_ J

4 N
Current value display

@Displays the current value of the
counter/timer displayed by Counter
/timer No. In Run mode, zeroes for
higher digits are not lit.

J

-
Set value display

@Displays the set value (Setting 1,
Setting 2, or Setting 3) of the

counter/timer displayed by Counter
/timer No. In Run mode, zeroes for
higher digits are not lit.

to the Counter/Timer No. with an \_ )
\_ increased count. Y,
a )
CT W% Key (Digit Selection K
Nl Key ey (Digit Selection Key)
@Switches the counter's Current value display and Set value display. @ Used for selection of digits during set value input.
— 12 —+3 - 8 ] [—>5th digit—4th digit -------------- 1st digitj
@In Run mode, unused counters/timers are not displayed. @The selected digit blinks.
@Continue to push this key for more than 1 second and the display .C.ontinue.to push th?s key for more than 1 second and the
will automatically advance. display will automatically advance.
Key (Value Advancement Key)
Key
The number of the digit selected is advanced with this key.
@Switches between Run mode and Setting modes. o O 8
V’ _ ]
Setting modes
Run Setting 1 Setting 2 Setting 3 @Continue to push this key for more than 1 second and the
l ] display will automatically advance.
When no key input continues for longer than 1 minute, the
display automatically switches to Run mode. @This key sets values as set in memory in
SET Key Setting mode. Once set, a portion of the
Set value display will blink 3 times, which
represents input.
\_ J

B-78



KCM-51-1

Input and Output
Functions/
Specifications

@Block Diagram
KCM-51-1

*1 Positive logic input
*2 Negative logic input

KCM-51P-1

*3 Positive logic input
*4 Negative logic input

1 — 4+ DC24V*15%

DC24V+15%
*2 + — INCOM | Increased count/time display ~ Timer display +24v o
—]
C/T input OO0 — — = O] 5y _[Pover e 0V COM I |
12 I OR output

Current value display|

C/T No
|Display| | Set value display I

5-digit, 3-stage

C/T No. Selection

Preset counter x 8
(timers)

4 4

E

CPU normal

Current value display|

C/T No
|Display| | Set value display I

5-digit, 3-stage

Preset counter x 8
(timers)

4

Total C/T No. selection BA BA

———— Reset input

CPU normal

Reset input =
+ DC24V+15% OUTCOM  peagy-+15%
—_ 0
DC24V*15%
INCOM | Increased count/time display ~ Timer display +24v o
- Power source '
O C/T input (OO0 = = -0 +ov_ "G 0V COM !
12 OR output m_‘

r A Setting 2 output 1

Run output

OuT COM

Terminal number 110 Explanation of functions Specifications

5 Regardless of Run mode/Setting mode, the count (timekeeping) | Operational speed

6 of the counter (timer) is performed. 30 cps/500 cps

7 @When used as a counter, current values proceed from Min. pulse amplitude
12 C/T input OFF—ON 16.6 ms/1 ms
13 1~8 Input voltage
14 @When used as a timer, timing starts Timekeeping range (Negative logic)
1 OFF—ON. Hours 1-99999 hrs ON: 0-6 V
23 Timekeeping is continuous when ON. Minutes 1-99999 mins OFF: Input open

Timing is halted with ON—OFF. Seconds 1-99999 s (Positive logic)
21 26 27 C/T No. Specifies 3 inputs (B0, B1, and B2) for the counter/timer No. 8EF1(?§7\/6 v
T Selection input that is to be reset. - V0
- - - - Input resistance:
18 C/T No. Input is ON when during reset input for all timers and counters to 229kQ
Selection input be selected.
25 Reset Current values of the selected Counter/timer No. become 0. Ondelayi 30 ms
Offdelay: 30 ms

;’ g ?0 Setting 2 output | Output when Setting 2 values are reached with output for any ) .

A 1~8 counter/timer from Nos. 1-8. Duration of input response:
15,16 30 ms (30-Hz timer)
4 OR outout Output when Setting 1 (Setting 3) values are reached with output | 10 ms(500 Hz)

P for any counter/timer from Nos. 1-8
11 Run output ON for CPU normal/OFF for CPU abnormal Response durafion ON: Afte power supply less than 1.5s
’ OFF: After abnormality sensing less than 10 ms
. Counter/timer Displays the Counter/timer No. selected via the Counter/timer
No. display No. selection key or external C/T No. selection input.

@Default settings: Pressing the Mode key and + key at the same time has the counter enter Default Setting Mode, and default setting of the following data is performed.1)Counter/timer selection
2)Setting of operational speed/timekeeping units  3)Selection of Reset key disable or enable  4)Set value selection with respect to OR output (Setting 1 or Setting 3)

KCM-51-1/51P-1: Input circuit

KCM-51-1: Output circuit

KCM-51P-1: Output circuit
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v > Setting 2 output N O 24v Notes 1: Input common 0 V: Positive logic
O OR output/Run output . " :
IN COM O Open cgllector P O OUT COM 24 V: Negative logic
< + 2: Output common
Sxy } X KCM-51-1: 0 V and internally short-circuited
5 OUT COM Voltage output KCM-51P-1: 24 V and internally short-circuited
Input O—MWW ov Com —\\-O Setting 2 output

2.2kQ OR output/Run output
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KCM-50-1/51-1

O .gn . . .
=l General Specifications common to kem-50-1/51-1 Series) Terminal arrangement (names and functions)
g -
= Cc P .
8 g Item Specification @KCM-50 Series
TRSY |Source voltage| DC 24 VE15% (20.4-27.6 V) DOB®®6 OGO
KCM-50-1: DC 24 V+10% (21.6-26.4 V) 12 3 quumenh 12 3,
Power consumption | 5W Predicted output Count input
[ 1 [ 1
Ambient temperature| —10~-+55C 4 5 6 RUN 4 5 6
= | | Storage temperature | —20~+-70C (with no freezing) @ @ @ @
O | [Ambient humidity/ o ; ;
v S't‘gr;%’; hﬂ"m“;d;ti' 45~85%RH(with no dewing) @ @Opal @ @
Insulation resistance | more than 100 MQ DC500 V 1 minute between power source and input terminals Predicted output %% & Cou tmput
@ £
i i i oV 2 3 |
Withstand voltage AC500V 50/60 Hz 1m!nute (uncharged meltalllcportlon ooy 2w S0 &3S ch oom
< exposed to charged portion and external portion) @ @ @ @ @
2 Noise resistance Between power source terminals: =1 kV (pulse amplitude 1 us rise 1 ns)
g Between input terminals: 500 kV (pulse amplitude 1 s rise 1 ns)
o . No malfunction: displacement amplitude 0.5 mm 10-55 Hz along three axes
Vibration resistance Durability: displacement amplitude 0.75 mm 10-55 Hz along three axes
< Impact resistance | 98m/s? along three axes (1 @ @ @ @ @ @ @\
g Case packing | Munsell N-4 (dark gray) ABS material 1 2 \(S)R outqut\ 2 3
etting 1/3
Weight 3509 Setting 2 output C/T input
4 5 6'RUN"4 5 6
Model numbers
< ® ©® 0 M @ 6 G
Model number
3 @ @ @ (® 9 @ &
X | KCM-50 78 NC BAY.Z__8, B0
Setting 2 output inpu
KCM-50-1 e ;:/pu out B /T No. Selection |nput
KCM-50P oav Qow COM & B1 B2 Cow
KOM-50P Q8 D00 R
KCM-51
KCM-51-1
KCM-51P ]
(Accessories)
KCM-51P-1 Metal fittings for installation

External Dimensions (in mm)
Installation panel thickness 1-5
| - Metal fittings for installation Boring dimensions
| 75
000000000 t +0.5

COUNT/TIME
r T g
-
) BHAEY :
Pl

nonn

BEEEEE T
®

— i =] =]
o T N / IRNRR SRR 0
Uoz”" EEE e I = T Al
Qand _q i\E7) NS 5 o

IIIMHI

IIIE%I

75

—
I
ENE]

Square hole\

65 17.5

©
o
S o
IN
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Products Related to Electronic Counters s.iccing socke:

Model number Appearance Applicable countents External dimensions
KCX
KCX-B
KF-03
» ¢ Except KCX-RN
8
P
@ 20| 22
w
g
=
2
(2]
5
Iy
o
()
g 8 7 6 5
c
3
F i T
(o) e}
5 SO G =
KF‘O4 TC-4L ] oo oo [ © )
o n_cfegts
HTANTIAR ?
ISIATTISLAT
01N 2
48 28
1n2n3n4n5n6n7,
KCX 32
KB-03 KCX-B - -3
2-M3 Hole
% Except KCX-RN
8H9H1H11H12H13414
g) 4.5 22 72
Q
P
o}
(2]
g
£
(2]
=0
3
o
c
=
=
«Q
KB-04 ” TC-4L
Kit model number Contents Applicable counters External dimensions
=0
sl B
32 KA-01 @Support metals .
25 @Screws % Except KCX-RN ls7xo2 T 13
3 ® 61 10+0.2
=)
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Products Related to Electronic Counters CPG-22
________________________________________________________________________________________________________________________________________
Qo
5 o Clock-pulse generator CPG-22
=c
[T
Q2 8 The clock-pulse-generator provides the pulse which you can use for application
w requiring high-precision timer for a long period.
> Power source Pulse generation
(@) ML,
4 — 3 CPG-22 Electronic counter
DC12,/24V E
g
=2
O
Y
x Specifications
(@)
X Model number CPG-22
The clock-pulse generator (1 Hz, 10 Hz, and 100 Hz)
s Operation provides high-precision digital control using a liquid crystal
S oscillator. It can be used as a high-precision timer in
v combination with preset counters like KCX series.
THy %:tigtuatnce Approx. 1.5 Q (6-9 V)
Quiput | Approx. 50 ms
Quiput | Approx. 1.5 Q (6-9 V)
Output 10Hz Output
duration Approx. 50 ms
%;tigt“;nce Approx. 1.5 Q (6-9 V)
100Hz  ~Giout A s
duration pprox. 5 ms
Input A
. ; pprox. 24 Q
Reset input ,rgz':;ao”n‘fe . .
siveness | Lessthan 1 ms min. pulse amplitude of 5 ms

Power source DC 12/24 V common (DC 10-30 V)

External Dimensions (in mm)

60
80

Socket (F)  KF-02

Consumption current

30mA

Ambient temperature

—10~+450C

Storage temperature

—20~-+70°C (with no freezing)

Ambient humidity/
storage humidity

35~85%RH (with no dewing)

Accessories

None

(108)

Terminal arrangement

100Hz output 10Hz output

1Hz output
Reset imputﬁ
. Power source |
input
(DC10~30V)

n J
il
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FG-01

Pulse Generator FG-01

@The pulse generator converts the ON/OFF output of D3-HSC
(PLC, Add/sub. counter module) to a pulse train for pulse-
motor application.

@ The Generator has voltage output to allow high-speed control of
DC sensor motors and inverter motors.

@Settings like low speeds, high speeds, timing related to addition
and subtraction, and DC voltage output can be set in a broad
range via volume on the front panel.

@Count output can be switched between positive and negative

logic to allow connection to different types of counters.

Specifications

ltem Specification
Source voltage AC90~132V,”180~264V 50/60Hz 5VA
High-speed 1 50~3500Hz
High-speed 2 100~9000Hz Changed via
Low-speed 15~2000Hz volume
Lming related to addition | 30.~300ms,” 1000Hz

® © directional input Negative logic input

Reduced speed output

ON voltage less than 1.5V
OFF voltage more than 8 V
ON current 10 mA

High-speed selection input

Count mode selection inpuf]

—+5 V positive logic/output current 30 mA/pulse

CW/CCW pulse output | amplitude 50 s
Open collector output current 30 mA
CW/CCW count output | Pulse amplitude 50 u s (possible to switch
between positive and negative logic)
DC output +9 V 10 mA Max. (can be changed with volume)

0~-+50C

—20~+70C (with no freezing)
35~85%RH(with no dewing)
Metal fittings for installation

Ambient temperature

Storage temperature

Ambient humidity/
storage humidity

Accessories

@ directional input - 1| L
© directional input |

Reduced speed | m [_
input L
High-speed

selection input

L L]

CW pulse output

CCW pulse output

[T

CW count output HHHHHH
CCW count output HHHHHHHHHHH‘ ‘ H ‘

Voltage output W
(+9 V Max.)

* Voltage output is for positive output only; negative voltage is not output.
* CW/CCW count output can be switched between positive logic and negative logic.

* When direction input is entered, switching to high-speed selection input is not possible.

Products Related to Electronic Counters

Input circuit
@.© directional input
Reduced speed input
High-speed selection input

Count mode selection input

+10V

Drive input with an open collector.

Output circuit

CW.,”CCW pulse output CW,”CCW count output
(Output for a pulse motor driver) (Output for a counter)
+5Vv 100
10Q
cw
CCW output
470Q

When using positive logic,

pull up with resistance.
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Selecting socket FG-01

Lon .
%4 Terminal arrangement
] -
© g (et Explanation
(T _ [With this input, CW/CCW pulse
w o Ol i[r)]'rﬁtct'onal outputs and count outputs are
2 P produced.
@ Reduced speed | With this input, high-speed
input changes to low-speed.
> @ ov Input common terminal
@) Count mode Allows switching of positive logic
P of count output.
¥ @ selection input |- egative FI)ogic/L: positive logic
: Allows selection of high speed 1
@ ngh-spee_zd and high speed 2. onse
selection input | 4: high speed 1/L: high speed 2
< Voltage output corresponding
5 @] Voltage output to the pulse frequency.
X CW | Pulse |Output to a pulse motor driver.
@ ccw | output
> cw } Cotuntt Output to a counter for pulse
outpu setting.
(@) CCW g
ol @
(12)| AC180~264V
@ AC90~132V AC source input
= ACOV
O O . . .
¥ | XThe FG-01's external dimensions and exclusive socket are the
same as those of the KCX Series counters.

Refer to page B-72.
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DIGITAL

TACHOMETERS

HowthetachometersWork---o---o---o---o---o---o---oc_1

TC-V Seri@s s+ cccececesecesecececececccccscccsssnsnns Cc-2
TC Series List of Digital tachometers - ccccccccccceee. Cc-14
@Eight measurement modes and examples=- - -+«---- C-15
@Merits <scceccrccecccctccecctctcctcsccsccscccccessCq16
@Measurement mode *++ccecceccececcecccctcccccccns C-17
.TC-4L-G/H ........................................ C-19
.TC-41 ............................................ Cc-21
@TC-4 +cccecccccccecccccccccccscscsccscsccccscccsees(C25
.TC-4B ............................................ C-28
.TC-4S ............................................ C-30
.Wiring ............................................ C-32

@Recommended applications --cccccceeeeccccce....C.33

How the tachometers work

There are two operation principles for measuring revolutional movement.
The KOYO tachometers use the cycle period.

Based on the pulse input from the detector, the tachometer calculates and displays the number of
/\ revolutions per minute (rpm). Using the prescale, it converts the number of revolutions to a
speed then displays the value.

To ensure precision, measurement time or input pulse should be increased.

1 Sec.

Cycle period

/\, The tachometer calculates the number of revolutions (rpm) by multiplying the inverse of the cycle

period (in seconds) by 60 as follows:

Number of revolutions (rpm) = 1 60 (rpm)

cycle period (in seconds)
The lower the speed is, the more precisely it is measured.

ﬂ_ Measurement range: 1 to 9999 pulse cycles/revolution
(On TC-4L model, only 1 or 10 cycles/revolution can be selected.)
1cycle period—>
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TC-V Series

This tachometer is provided with a large display
that is easy to read in a small DIN 48 body.

Bright character display is with a large red LED and
a character height of 10 mm, which makes it easy to
read from a distance and at an angle.

In addition, a green LED is used for preset values to
differentiate from measurement values.

Setting of preset values to 0 settings with individual
setting keys for digits has the feel of digital switch-
es, and operation is simple.

Basic function settings are made with digital switch-
es; detailed settings are selected with digit keys,
S0 operation is easy.

Merits

@Key protection to lock keys individually

Key protection can be set for individual keys to prevent
a malfunction or tampering.

@Battery-less memory retention

EEPROM is used to retain values in memory, so there
is no need for battery maintenance.

@Removable terminals

Maintenance has been reduced via terminals that can
be removed. After wiring, the terminal cover provides
a safe surface for worry-free use.

@Free power source for the AC type

The source voltage for the AC type covers from AC85-
264 V; the power source cannot be selected.

@1P65 Protective structure

The front cover panel uses sheet keys, so operation with wet
or dirty hands can be done worry-free. A front cover is also
provided as an option to enhance the protective structure.

@Designed in compliance with CE and UL

Digital Tachometers

"5 TCw
iICIr
c 34561
345618
B 4 ;]
Es 3 4

TC-W

23455m

q

CE Marking complied

@Prescaling

Prescaling that can convert the speed and flow for the
speed of revolution into units of time for the workload
is provided.

@Stable display

Time settings can be made during measurement to
stabilize the display when high speeds are used.You
can choose 0.2/0.5/1.0/2.0s

@®High-speed response

The measurement input for this class complies with high
speeds at 20 keps.

@High precision

Cycle measurement is used in measurement format to
obtain a high degree of precision at low speeds.
@Revolution halt is already at 0

Halt determination times that are already displayed as
0 after revolution halt can be selected from
0.2/0.5/1.0/2.0/6.0 s.

@Equipped with output

A single preset type is also offered. It complies with rev-
olution control.

@®With zero halt

Unneeded Os for higher digits are not displayed.

Model nhumber system

Price TC_V6 -

C :DC power

Blank: AC power

List of Models
Category Model Number | Number of Digits | Source Voltage SS@%%%%
Digital TC-V6S AC ]
tachometer with
single preset TC-V6S-C DC
- 6
Digital TC-V6 AC ]
tachometer for
dedicated display | TC-V6-C DC

S  :Single preset
Blank: Dedicated display

Accessories: Installation Frame

— 6 : 6-digit
— Series Name

C-2



General Specifications

TC-V

Specification

ftem AC power DC power
Source voltage AC100~240V DC12~24V
Permitted power fluctuation AC85~264V DC10~26.4V
Power consumption Approx. 11 VA Approx. 4 W
Sensor power DC24V (20~28V) 60mA (less than 10%p-p ripple)

Memory Backup
upon Power Failure

EEPROM Writing Up to 100,000 times
Memory Duration 10 years

Ambient temperature

—10~50C

Storage temperature

—20~70C (with no freezing)

Ambient humidity

35~85%RH (with no dewing)

Withstand voltage

AC 2kV for one minute (for AC input, 0 V, and relay interconnection)

(for the DC type, 0 V, and relay interconnection only)

Vibration resistance

Durable | Displacement amplitude 0.5 mm  Frequency 10-55 Hz along three axes

Nomaltncion | Displacement amplitude 0.35 mm Frequency 10-55 Hz along three axes

Impact resistance

Durable | 490 m/s? 11 ms along three axes

Nomafuncion | 98 m/s? 11 ms along three axes

Noise resistance

AC power £1.5 kV between terminals (pulse width 1 of s and rise time 1 of ns) ‘ DC power £1.0 kV between terminals (pulse width 1 of s and rise time 1 of ns)

Protective structure

IP65 (front panel only)

Weight

Approx. 150g ‘ Approx. 110g

Terminals

Conforming wiring | 0.25~1.65mm?2

Conforming crimped contact | R1.25-3

Permitted torque 0.5Nm

Performance Specifications

Item Specification
Category Tachometer
Setting Single with alarm output/without (separate model number)
Number of digits 6 digits
Display Display of settings: red LED Character height 10 mm preset settings: green LED character height 7 mm

Operational format

Cycle measurement

Set items

Speed of revolution only

Basic setting range

10~999999 rpm (when prescaling is 1)

Prescaling

MX10—n=10-9~999999 1=M=999999. 0=n=9

Measurement precision

+0.013% excluding selection of low-speed input (10 Hz) (£0.1% during low-speed input)

Setting duration

0.2/0.5/1.0/2.0s

Input

Input logic: Negative logic (no-load input) / Positive logic (load input)

Input resistance: Positive logic 15 kQ
Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Inpult voltage: “L” 0~3V “H” 7~30V

Setting input response

Max. signal amplitude 5 ms

External reset

No-volt output: NPN open collector output

*Output

24 V 100 mA Withstand pressure 35V Residual voltage less than 1.5V

Relay output: 1 transformer relay AC220V 2A (resistance load)

*Output mode

Compared output / Retained output

Key protection

Setting of arbitrary keys possible

Installation

Exclusively for embedding (terminal block connection)

*means that items do not apply to devices for designated display.

C-3
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TC-V

Measurement operations

1) Display of the speed of revolution for one revolution/pulse
The reciprocal (17) of the IN input cycle (T sec) is multiplied by 60 and displayed as the speed of revolution.

- i 1 1 1 1
Display \Ij;leugesvolutlon ?X60rpm ﬁXGOrpm ?XGOrpm WXGOrpm
1 1 1 1 1
] ] ] ] ]
] ] ] ] ]
(/)]
S
S “E’ —
8 2
g T T2 T3 T4
= The range for count input 1 P/R is 10~999999 rpm during prescaling.

2) Measurement time
This item is used for revolution at high speeds and to stabilize display. Displays the average of a pulse as entered

(>_.) in the measurement time; when outside the measurement time, the display is updated with each input pulse.
= 1
Display Pulse average in T1 Pulse average in T2 T—sxeorpm
1 ! 1
I I I
I I |
-l
3
O IN
|_
I I I
I I I
. | | | i
—_ Measurement time ' T ! To | T3 T
< : : _
(@) . . )
- Measurement time Measurement time Measurement time

Output operations chart (only for devices with output)

Hold output Compared output

TC-4

Preset values 1 f \ Preset values y f )
<||‘ Alarm output Y : Alarm output Y : :
E /: | \ /: | | :\
0 1 1 [
I I (.
ON : ' ON : ' ' :
| |_ | |
Reset Reset
%_) OFF — OFF — L
i ON | ON | |
(@) Relay output | Relay output A A
= OFF OFF
ON ON
DC output | | DC output
OFF : : OFF

When alarm settings are 0, DC output is the

t : Alarm settings ] .
same as in output operations for relay output.

®Alarm settings should be smaller values than preset values. Performing alarm setting with values that
exceed preset values will result in measurement values of 0; alarm output (DC output) will come ON.

Input single pulse width
Low-speed (10 Hz) High-speed (20 Hz)

50 ms or more 50 ms or more 25usormore 25 us or more

c-4



Wiring Diagrams

TC-V

TC-V6S TC-V6
Sensor power Measurement input Sensor power Measurement input
DC24V60mA IN oV DC24V60mA IN oV
213|4|5]|6 213 5
DC output
ouT 1 7 R Reset input 7 R Reset input
10|11 (12 1112
1 1 1 1
COM N.C N.O
Relay output AC100~240V power AC100~240V power
TC-V6S-C TC-Vé-C
Measurement input Measurement input
IN oV IN ov
3 5 3 5
DC output
ouT 1 7 R Reset input 7 R Reset input
10|11 (12 1112
1 1 1 1
COMRe'I:'iut m'o o +L|:|J_
YU pe12~24v power DC12~24V power
2 Alarm output is used in combination with DC output (OUT terminal).

Do not connect any of the terminals for the DC input.

I/O Circuit Diagrams

AC power DC power
Sensor DC24V fl\
power (2 Internal 24 V + {1 g Internal 24 V
DC24V . .
% o g negatie 9 ne. ON duing negaive 9 ne.
logic input — 12\ gic inp!
e/
| |
N (- 10) NO. MO 10) NO.
22k
5V
1.8k
Reset Reset 7
input input
1) OUT 1) OUT
ov ov

C-5
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TC-V

Input Wiring Examples (Measurement input/Reset input)

Proximity switch with NPN open collector output

Proximity switch with voltage output or PNP open collector output

@Input logic: Negative logic: (no-volt input) (nff)

2 ) Sensor source (DC 24V) 3
Brown
Setting Black
acl
— O
Reset
Black -~
—3 \7 Reset

Blue :5> oV

Recommended proximity switch: APS[J-[J-N/E

@Input logic: Negative logic: (voltage input) (Pa5)

2 ) Sensor source (DC 24V) 3
Brown
Setting
Black
— O
Reset
Black -~
—% \7 Reset

Blue :5> oV

Recommended proximity switch: APS[]-[J-E2

DC 2-wire proximity switch

Rotary encoder

@Input logic: Negative logic (no-volt input) (a£5)

Setting

White
3) N
Reset White
7) Reset
Black
5) ov

Recommended proximity switch: APS[]-[]-Z
*With the DC type, please supply source voltage above 20 V.

@Input logic: Arranged with encoder output and set as positive or negative logic

2) Sensor source (DC 24V) 3
Red

q

(black)

84<5> ov

lack
(blue)

Recommended proximity switch: TRD-J[]-S
TRD-NLJ-S

Switch or relay

@Input logic: Negative logic (no-volt input) (nED)
@Measurement input response: 10 Hz (Dip switch 1 ON)

Setting
O O 3) N
Reset
O O 7) Reset
5) ov

@Input logic: Positive logic (voltage input) (Pa5)
@Measurement input response: 10 Hz (Dip switch 1 ON)

2 ) Sensor power source (DC 24 V)3
Setting

Output Wiring Examples

% There is no DC power source. Use a separate external power source.

NPN open collector output

Relay output

Relay drive possible

Load for specified
DC 24 V power source

Load power




Front Panel Layout and Description

With Single preset
(DOutput (red)
eQOperating mode
Lit when output is ON.
Blinks when alarm

Koyo VETER

3456n8]

output is ON.
4551894
K/P B = = = —.= =
@Key protection (red) /

eQperating mode
Blinks when key protection is ON
(only when the key is ON).
eSetup Mode ) 7
Displays key protection settings.

®RST key
eQperating mode
Turns output OFF.
eSetup mode
Allows selection of set items.

Designated display

Koyo METER

B Key Operation
1. Changing preset values (Single preset only)
Press a digit key once to increase the corresponding digit by one:

r 1 [
’—>l_l—>f—>l »>J>4>5>5>">H>5

After removing your finder from the key, the settings will be
verified after about one second.

2. Output OFF (Single preset only)
Press the key to reset to turn output OFF (Response time
0.1s). When output is ON, pressing the key will turn output
OFF.

3. Protecting the keys (Single preset only)
Protection of individual keys can be set with operating keys. When
Key protection is set in Operating mode, pressing a set key will
cause the corresponding LED for the key pushed to blink in order to
indicate that operation has been disabled. As the facfory setup, Key
protection in Setup mode is completely disabled, so just turning Dip
switch 7 ON with power supplied will disable all keys.

TC-V

(@®Measurement value (red)
eOperating mode

Displays measurement values.
eSetup mode

Displays setting parameters.

@pPreset values (green)
oQperating mode
Displays preset values.
eSetup mode
Displays set items.

®Digit keys

e(Operating mode
Allows changes in preset values for the operating
mode.

eSetup mode
Allows selection of setting parameters.

@The Designated Display panel has several lamps
that differ with respect to the Single Preset Counter:
(DOutput display,”@Protection Display

eNone

@pPreset values

oNot displayed in Operating mode.
®Digit keys .~ ®RST keys
eDisabled in Operating mode.

Example:
When the counter is preset to “Ic'3”

Press the key and the display changes to 24
Press the key and the display changes to i34
Press the key and the display changes to ¢34

Koyo METER

C-7
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TC-V

B Configure dip switches

eUse the dip switch on the top of the counter to configure varions parameters and operation mode.
eConfigure dip switches with power off. Operation with power up will have no effect.
e\When dip switches are re-configured, you must press the Reset key in operating mode to reset the count values.

Dip switch ON
Q T Q Q g g Q g Q Q As the factory setups, all switches are OFF.
— 2 1 2 3 4 5 6 7 8
S o L1 |
= £ A A L ' .
91 o Selection of the operating mode
= election of key protection
Selecti f k i
g ————— Selection of halt determination times
- Selection of measurement times
Selection of input frequency
(>_.) Input frequency
| The input frequency is selected with Dip switch 1.
ON Input frequency SWi1
2 (BO000000} e o
Y oflL1 23 25 86 7 8 20kHz OFF % Factory setup
(&}
|_
’ Measurement times ‘
— | The measurement times are selected with Dip switches 2 and 3.
<
A ON Measurement times | SW2 SW3 With the cycle measurement format, the display will
= D g g D D D D D 0.2s OFF OFF %Factory change as pulses are input, and the display may
ol 1 2 3 42 5 6 7 8 0.5s OFF ON setup vary during high revolutions.
1.0s ON OFF The average of the pulse input in the measure-
g 2.0s ON ON ment time can be displayed with setting of the
E measurement time to stabilize the display during
0 high revolutions.
’ Halt determination times ‘
m| The halt determination times are selected with Dip switches 4, 5, and 6.
< ‘
Al on Susperson deerminaon ies |~ SW4 SW5 SWe After the halt determination time is set
= D D D g g g D D 6.0s(10) OFF OFF OFF ‘X'zgfl}gry once measurement input is OFF, the
OFFL1 2 3 4 5 6 7 8 2.0s(30) OFF OFF ON function will display 0.
0 1.0s(60) OFF ON OFF When setting the halt determination
< 0.5s(120) OFF ON ON time at 1 P/Rto 0.2 s, be aware that the
E 0.2s(300) ON OFF OFF maximum revolutions will be 300 rpm.
Items in parentheses are maximum revolutions for 1 P/R.

Key protection

With Dip switch 7, [Do not protect keys] can be selected to take effect for keys set in Setup mode using [Protect keys]. Setting
for keys to protect can performed in Setup mode. As the factory setups, [Do not protect keys] is set.

Key protection SwW7
ON Settings in Setup ON . . . .
D D D D D D D mode take effect With the Designated display type, this should be OFF.
OFF|L1_2 3 4 5 6 7 8 Do not OFF ¥ Factory setup

Operating mode

The operating mode is selected with Dip switch 8.

ON Operating mode Sws
D D D D D D D g Setup mode ON
OFFLL1 2 3 4 5 6 7 8 Run mode OFF *¢Factory setup

C-8



B Setup Mode

Settings that cannot be selected with dip switches can be set in
Setup mode.

Items that can be configured in Setup Mode

1) Prescaling Prescaling values (10°~999999) are set.

2) Input logic Positive or negative logic

3) Output mode— Compared/Retained

4) Decimal place——Any digit can be set for display of the decimal

point.
5) Alarm output ~ —Offset values can be set with respect to preset
values.
0~999999
6) Resetting key protection—Setting to disable the reset key can be
performed.
7) Protecting digit keys Setting to disable any digit key can be
performed.

*¢With a Dedicated Display Tachometer, items 3), 5), 6), and 7) are
skipped.

1. Switching Between Setup mode and Run mode
@

—_—

Run mode Setup mode

-+

@

(DSetting Dip switch 8 to ON and turning on the power will start the Setup mode.

(2)Setting Dip switch 8 to OFF and turning on the power will start the Run mode.

2. Operations in Setup mode
In Setup mode, the settings can be initialized using the menu as
follows:

*Represents the factory setup.

Prescaling settings 1

= e @Selection of prescaling values is with
(5CL1)

the digit key. (*1)
Displays measurement values !
Digit keys [6][5][4][3][2][1]
Settings of 1~999999 are possible.
RST I @Press the Reset key to proceed.

Prescaling settings 2
(5CL2)

@Selection of prescaling exponents is
with the digit key. (¥0)
Digit key: Displays measurement values.
: The exponent will be 1.
Settings of 0~9 are possible.

@Press the Reset key to proceed.

Operational Example

HRun mode
Changing preset values
1. Change the preset value from 120 to 240.

Before changing

Koyo METER Koyo METER

Press Digit key twice.

TC-V

|

Input logic settings (5 &)

@Selection is with the digit key.
Digit key: Displays measurement values.
: Pu’ Selects positive logic.
: nEl Selects negative logic.*
RST I @Press the Reset key to proceed.

@Selection is with the digit key.
Digit key: Displays measurement values.
: | Selects retained output.
12 Selects compared output.*
RST I @Press the Reset key to proceed.

% Output mode settings (L -oF)

@The display position of the decimal point is set
with the digit key. The decimal place is dis-
played in accordance with the digit key. Digit key
[1]will set no decimal place (*No decimal point).

Measurement 11 1 nononon

values for display Y -Y-Y.U.U.U

Digit key [6][5][4][3][2](1]
RST I @Press the Reset key to proceed.

Decimal point settings (d.?)

@Setting is with the digit key. (*0)
easurement m foAononoN
values for display Y-Y.U.U.U.U

Digit key [6][5][4][3][2][1]

3% Alarm output settings (5EE  H)

RST | @Press the Reset key to proceed.
»¢Reset key protection | @Selection of disable or enable to set
(rPro) the Reset key is with the digit key.
Digit key: for K/P display
: 000000 (*disabled)
: JOO0O000 (enabled)
RST I @Press the Reset key to proceed.
% Digit key protection @Selection of disable or enable to set
(PPrg) the Reset key is with the digit key.

Digit key: for K/P display

» OO (+Disabled/enabled
: JOOOC MO (+Disabled/enabled
» OO (+Disabled/enabled
» JOCIMOIOIC] (+Disabled/enabled
» OO0 (+Disabled/enabled
» MOOOOO (+Disabled/enabled

RST I @Press the Reset key to proceed.

[ ferlle][eo]ro]~]

Digit key K/P display
> Notused M : Disabled with lamp on
: Used [ = Enabled with lamp off

» With the Designated display tachometer, items marked with an ¢ are skipped.

* Setting parameters are rendered effective by pressing the Reset key and
proceeding to the next step.

* Key protection settings are rendered effective with Dip switch 7 as well as an
AND condition. To begin protection, turn Dip switch 7 ON.

Change complete

Koyo METER Koyo METER

Press Digit key once.
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TC-V

M Setting Example for Display of the Speed of Revolution

When using a rotary encoder for 100 pulses/revolution, 2. Switching to Setup mode
the speed of revolution can be displayed. . .
A measurement time of 1.0 s will be used to stabilize the dis- Turn Dip switch 8 ON and then turn power ON.
play during high revolutions. In addition, the decimal place . .
will be after the first digit with the half determination time of 3. Changing setting contents
1.0s.
n M  axd (DThe setting screen for the ‘
5 easurement axis [Prescaling mantissa | is displayed. [
— TC-V
.S o Koporveren __ TC | These values are initial values. r) |
5 E n o LL.d
20 345678
(] -S or Y561B9 Press the(RST) key to proceed.
ﬁ [6]4]2]
Rotary encoder @The setting screen for the =
S — 100P/R [Prescaling exponent] is displayed. -~
Press the (1) key twice and “~2”is |7 (]
(>-|) set. K/P SL LE
[ Press the(RST) key to proceed.
®Calculation of prescaling values
P 9 (3The setting screen for | Input logic .- l-
3 With the tachometer, prescaling is 1 for 1 pulse/ is displayed. '-. =1 (
< revolution. o -
&} Accordingly, prescaling for 100P/R is These values are initial values. out S, !':'
~ K/P
1 Press the(RST) key to proceed.
——=—=0.01
100
- @The setting screen for 9
A Prescaling setting is done with the exponent and is displayed. ~
= mantissa such that - -
. These values are initial values. - r_ Fl
0.01=1x10" w 70
< Press the(RST) key to proceed.
f;) ®The setting screen for the Iy
*Set items is displayed. : .: |
, Press the key and the decimal o
HENOTE CEMENE point will be displayed between the [ouT d P
g Measurement time 1.0s first and second digit. KE .
9 Halt measurement time 1.0s Press the(RST) key and the setting parameters will be written.
PEEEEE SRS ErT 1 Setting is complete after this step.
Prescaling mantissa —2
%2 4. Switching to Run mode
E' Turn the power OFF after completing setting in Setup mode
and turn Dip switch 8 OFF (Run mode) (When power is OFF,

setting contents from Setup mode are written).
1. Setting the dip switch

Turn OFF the power, then operate the dip switch. 5. Starting Run mode
(DSelect the Measurement time of 1.0 s. Be sure to turn power ON after changing settings in Setup
oN mode and press the key to reset count values.
®Turn Dip switch 2 ON
|:| % Q |:| |:| |:| |:| |:| ®Turn Dip switch 3 OFF
OFFLL1 2 3 4 5 6 7 8

(2Select the half measurement time of 1.0 s.

ON ®Turn Dip switch 4 OFF
|:| |:| |:| Q % Q |:| |:| ®Turn Dip switch 5 ON
OFFlL1 2 3 4 5 6 7 8 | ®Turn Dipswitch 6 OFF

C-10
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Error Codes

Common Errors

Error Error Type Error Details Corrective Action
il . .
C Overflow Error Data to display exceeds the display range. Enter measurement values in normal ranges and the
p—— device will automatically recover (review settings for Q
L The position of data to display drops below | prescaling and the decimal point). Q
|: L I: Underflow Error the display range. T -lq-s
= E
-~ - m
,. : '-: Over Input Frequency | The input frequency exceeds 20 kHz. Lower the input frequency. 5 _8
L o
(1]
Press the Reset key to eliminate the error display. |

Preset/set values and Setup mode items | Measurement values and timekeeping values will be set

Memory Data Error
y have changed. to 0, preset and set values will be 5000, and Setup mode

parameters will be set to factory setups.
=
O
|_
ion —
Optio 3
(&}
Option Model Number Details =
. Prevents water from entering the control panel with
Rubber Pack -
ubber Facking KC-48P installation between the installation panel and TC-V. ;
O
Protects the front panel from dirt and the like. F
Front Cover KC-48C Material: Soft silicone rubber
Key operation can be performed with the front cover as-is. <
O
|_
o
g
(&}
|_
o0
A
o
|_




TC-V

Precautions
@Precautions for Use @Precautions for Wiring
(1) With the DC power source, the 0-V terminal @ and the input common @Keep the wires away from power line.
0-V terminal ® are internally short-circuited. @With regard to use in locations where extensive noise is generated, keep the
(2) Apply the rated voltage in one instant, not by gradually raising the TC-V tachometer and wires away from the noise source to the extent possible.
voltage. @Empty terminals are not to be used as relay terminals.

@For connection, use of crimped contacts is recommended.
When wiring the 1 and 7 terminals, do not install fork-shaped crimped contacts
at an angle. Use a round crimped contact for angled installation.

(3) Always use negative input logic to set the DC 2-wire proximity switch.

(4) During counting, changes to preset values will take effect about one
second after key input of the change. In subtraction mode, key input
takes effect when the count is reset Valid preset valve will be saved in Fork-shaped crimped contacts
the memory of loss of power.

(5)It is recommended to use a sheet included in the package to keep the
setups for the future maintenance.

(6) Use in the following environments should be avoided:
®A location where the ambient temperature is above 50°C or below

(]
S
Q
—
%
8 2

g
-

10°C.
> ®A |ocation where the ambient humidity is above 85% or abrupt For angled installation, connection with the contact is
(&) . insufficient. Like in the illustration above, install the
e temperature changes may cause condensation. f .
contact perpendicular to the horizontal.

oA |ocation with dust, iron fillings, corrosive gasses, or the like.

A location exposed to direct sunlight. Round crimped contact

®A |ocation with significant vibrations or impact.
q-' (7) When conducting testing of insulation withstand voltage, insulation resis-
L') tance, or the like, detach the control circuit from the main body.
= (8) When power is interrupted, writing to the internal EEPROM will take

place. The number of times EEPORM writing can be performed is less

than 100,000, so avoid use with frequent power source operation.
g
(@] . .
~| Installation and Removal of the Main Body

@Installation @|nstallation of the Terminal Block and Terminal Cover
< (Dinsert the main body through the panel installation port.
c-I)
|_
m 4
i
(@]
~ /
(@From the rear, mount the installation frame. Main body
[4))
3 he
2 -
Terminal block
Fixing screw /
a3

Terminal block cover

®Do not use a screw other than the one used to fix the terminal block during

Installation frame: Can be installed vertically or horizontally. shipping.
®Maintain a permitted torque of 0.3 Nm.
®Install the terminal block after wiring is complete.
@®Removal 9 s comp

QN

(DHolding the tabs, spread them 2~3 mm.
(@While keeping the tabs spread, pull the device towards you.
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External Dimensions (in mm)
64; 100 (AC power source)
60 (DC power source)
Mounting bracket -
~ T — =
] L] ; | *
il 1 b 4
T 3
e T © P9 E ‘6
L4 Uil ¥ ‘ < ]
s 228 “ \ ‘ S £
B [CUONO] |- 1] 20
| IOIOIO |- B o<
-t Ik foo) (3)
— L ] T ! &
|| Panel thickness 1~5 Depth
6| 50 10 DC power source |  66mm
AC power source | 106mm
=
] ] ] ] . . " O
Detailed Diagram of the Terminal Block  Boring Dimensions for Installation =
1. When the installation handle is 2. When the installation handle is
1 4X7.62=3048 horizontal vertical
Terminal screw o 74621 . l\gounkting &I
- - racket . 70 or more 48797
| | i O
—— e e g ~
| [ EEEm
Z Z: i i 1y b
: @ = $ ‘ ‘ : e hole |1 %
< il % o @ i o e ) i 2
A ﬁ A\ j B = ~ e N a2 N R g
8 i i 458 -y 5 &}
) 1 F
e — B I
I <
Complying wiring: 0.25-1.65 mm? E
Complying crimped contact: R1.25-3
Permitted torque: 0.5Nm
om
g
o
|_
[¢))
i
(@)
|_




TC Se r i eS Digital Tachometers

Merits

@Prescaling - ST

i

Based on a preset scale, the tachometer converts the number of revo-
lutions to a distance, volume or production per unit time. The prescale

function is not included in the TC-4L model.

Zl @Precision
= % Using a sampling technique, the tachometer precisely measures var-
- ious speeds and cycles of repeated movements
2o
eEH ®Quick reset (TC-41)
ﬁ On the TC-41 model, the displayed value is reset to zero if no pulse |
is entered for one second. The counter displays the previous value if
it receives no pulse for six seconds.
%
o
|_
_,| List of Digital Tachometers
A
(@] - -
et Signal output Sianal input Functions
ignal inpu . e
None (Display only) Digital Single preset Mode s qamal e, | st | ronert
; TCAaL Operl1 collector =
1 -« o
(@] g i TC'? g
= - - Outside ! -l ——| @®|®
° S
| o <
< '
o '
l— TC-4 TC-4B TC-4S b
' [oe]
- — —— 2 S|e|e|e|e
o | N misvaf e |8
q- = Lo ELLT .
o
|_
g
TC-41 &
o P— o
e} of sensors N
= 3
8
&

s Y
Digital output Singlie preset TC-41
1 :
Tc-4B m General purpose
TC-4S Magnetic sensor inverter

hOOUT1
. EEE B
= C

Ay, ginnns
Motor with AC tachometer
generator

) [ I
I:] D |:| D Open collector
DC 2-wire, AANL

Programmable controller Namur or voltage output
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TC Series

Measurement examples
Eight measurement modes and examples

Revolutions W Number of revolutions
(rpm) < Based on the pulse input from the detector,
the tachometer calculates and displays the Q
(MOde 1) Q Speed number of revolutions per minute (rpm). — 2
4 c O
0K \ Using the prescale, it converts the number of rev- = E
S d INA g \s% olutions to a speed then displays the value. 9 o)
pee m,/minute ‘\/ Speed=number of revolutions X2z r (r is the Fajl=
(Mode 1) Motor radius of the roller in meters.) g
-
Passing speed ( -
N8y | INa m Using two detectors, the tachometer mea-
Mode 2 .
m//Min. sures the speed of an object passing through | >
a certain point. The prescale can be adjusted L')
to suit the measurement unit. =
Cycle time One oycle of Cycle time r
I
(Mode 3) Sec. o The tachometer measures the time for an object |
to pass through a certain distance. (&)
& [Cycle measurement range 10ms~140s } =
[Time elapsed: Infinite |
Parts feeder
: A
Time lag The tachometer measures the time for an | O
(Mode 4) INB | | INA A object to move from the detector A to the |
Sec = detector B. Its speed can be calculated from
B the “time lag" between the two sensors and
their distance.
A [ Cycle measurement range 10ms~140s | g
| Press | =
Process time INA The tachometer displays the time elapsed
(Mode 5) Sec. after an action is started. For example, it mea-
) ) sures the time after a press is started or a
’H‘mt being valve is opened. g
pressed Y
[ Cycle measurement range 10ms~140s | (&)
|_
Length Measurement
(MOde 6) The photoelectric sensor generates pulse %.)
when it detects a moving object. The pulse )
count is converted to the length by the rotary | =
encoder, and displayed on the tachometer.
With the prescalling function, the measure-
ment can be converted at a preset scale.
Spacing
(MOde 7) Measurement
The tachometer measures and displays the
space between two adjacent objects (in this
case holes). With the prescaling function, the
measurement can be converted at a preset
scale.
Accumulate Acuumulated value
(Mode 8) F'rq%(irglity \ The tachometer totals individual pulse counts.
SWItCl

It can be used also as a preset counter. With
the prescaling function, the measurement can
be converted at a preset scale.




Merits
| Prescaling |
Preset a 4-digit value to determine the scale used to calculate values
for display. L
To preset a scale, use the five small rotary switches on the rear
(<l panel.
(]
— el
[ .
b= =l Measurement X Prescale=Value to be displayed
g _g Set the scale in the form of "M X 10-n" where M is a 4-digit integer Dip switch M Rotary switch
E andnisa zllulrlnberh frorfn 0to 9 [}Jlse the leftlllnost lswitcfh 1\t/;) ;e}: the ex;;(l)- x40 IX 1000 X100 X10 X1
tn, t t t to set tl . S
nent n, and the other four switches to set the value o e prescale 558 558 558 558 558
can range from 1X 10 to 9999 X 10°=9999. PRI RT M m@-\ m@-\ fb@-\
= , Qv WD (Do QDo) (o
Prescaling is not available on the TC-4L model. {09 {09 {09 {09 {09
>
|(:) Prescaled at 555
This function is available only in Mode 1.
. . . L @Times of sampling: 1
The tachometer counts the cycle time of a rotating object. Using this
_ . . . 1 [l
S| Vvalue, it calculates the number of revolutions per minute. When an | |
E object rotates fast, one cycle period becomes too short to allow pre- One cycle period
cise measurement. The tachometer samples a specified number of @Times of sampling: 10
cycles and totals all cycle periods. From this total, it then calculates 0 1 2 3 4 5 6 7 8 9 10
; one cycle period. This averaging technique minimizes errors at high
)| speeds. The times of sampling can be set to 1, 10 or 100. (Only 1 can |<— Ten cycles' period —>|
= be selected on the TC-4L model.)
@Times of sampling : 100
0 100
< [ JINAAAAARAAAARAL
|C_J |<—Hundred cycles' period —»l
| Decimal point Selection |
o | Forthe 4-digit display, you can select the location of the decimal point.
g Measurements are displayed to a precision specified by the decimal No decimal point
| point.
To the first digit after the decimal point
O

TC Series

| List of Error Codes |

An error code is displayed to indicate Error code Name Description
an overflow, prescale error, or other error Crod o
. cul Overflow Measurement has exceeded upper limit.

as shown on the right. = =

Cr Measurement is smaller than the value
m Lo Underflow representable by the lowest digit.

,': ,'-,' h Prescale error The integer part (M) is set to zero.
l': l'-l' L,’ Overfrequency Input frequency has exceeded 10 kHz in Mode 1.

Note: The errors E01, E02 and E04 are automatically cleared when the value returns to the allowable range.
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TC Series

Measurement modes

The following description does not apply to TC-61 and TC-41.
The TC-4L model does not have the input terminal IN B.

| Mode 1: Number of revolutions(rpm)

The tachometer calculates the number of revolutions(rpm)by multiplying the inverse of the cycle period(T)of IN A by 60, and displays the result.

When IN B turns ON, the tachometer stops measurement and retains the previous value.

Display r:r(f;/;?:::ment %X 60rpm %X 60rpm T%X 60rpm Retains %BX 60rpm

N A [ [ ] [ ] [ ] [ ] [
=< T1 >|< T2 —>|< T3 —>]

IN B |

Measurement range: 10 to 9999 rpm(at input rate=1 pulse/revolution, times of sampling=1, and prescale=1)
Measurement is made for each cycle only if the cycle period is 300 ms or more. If not, the counter waits for at least
one cycle before it restarts measurement. It displays the previous value if no pulse is entered for six seconds.

| Mode 2: Passing speed (m/min.)

The tachometer calculates the speed of an object by multiplying the inverse of the value T by 60. T is time elapsed after the sensor IN A turns

ON until the sensor IN B turns ON. The speed is displayed in meters per minute if the distance between the two sensors is 1 m.

Display Previous measurement %X 60m/min %X 60m/min %BX 60m/min

noa ] gy B

|< T1 >l<Tar|< T2 <~—Ta—>|< T3 —>
N e iy i

T: 10 ms~6 seconds. Ta: 30 ms interval between measurements

| Mode 3: Cycle time (10 ms to 140 s)

The tachometer calculates the cycle period (T) of IN A.

It measures every other cycles ranging from 10 ms to 140 seconds.

When IN B turns ON, the tachometer stops measurement and retains the current value.

Display Liowo® T T2 T3 Retains T3 T4
LSS (NS I I I s D A A A
l«— T1—|«—Ta—>|<— T2 >|«—Ta—>|«—T3— l«—T4 —|

IN B [ ]

Ta: 30 ms interval between measurements

| Mode 4: Time lag (10 ms to 140 s)

The tachometer measures the time elapsed after the sensor IN A turns ON until the sensor IN B turns ON.

Allowable measurements range from 10 ms to 140 seconds.

Display Previous measurement | T1 | T2

woa ] I

le——— T ————|«Tafe—— 120 — ]

IN B [ [

Ta: At least 30 ms interval between measurements

»
1 99
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TC Series

| Mode 5: Process time (10 ms to 140 s)

The tachometer displays the time elapsed after the sensor IN A is activated.
Allowable measurements range from 10 ms to 140 seconds.

When IN B turns ON, the tachometer stops measurement and retains the current value.

Display Previous measurement | T1 | T2 | T3
N A | |

| T1 seTarle— T2 —] l<T3>|
IN B

Ta: At least 30 ms interval between measurements

| Mode 6: Length

While IN B is ON, the tachometer counts the frequency of pulse pulse entered to IN A.

Response of IN A: 10k cps

The value is displayed when IN B turns off. It is reset to zero when a reset signal is entered.

Display Previous count | 11 | 8 | 0

123 456 7 8 910 11 123 45 6 7 8

|<—T Count in progress—>|<—Ta—>|<—Count in progress—>| T=1ms

IN B J | Ta=20ms
Reset

| Mode 7: Spacing

Response of IN A: 10k cps
When IN B turns ON, the tachometer counts the frequency of pulse entered to IN A since the last time IN B turned ON.

The value is reset to zero when a reset signal is entered.

Display Previous count | 11 | 9 | 0

12345 6 78 910111 2 3 45 6 7 8 9 1 2 3 45 6 7 8

|<— Count in progress 4>|<— Countin progress—>|

(at least 20 ms) (at least 20 ms)
N B ] [ 1
Reset
‘ Mode 8: Accumulate Response of IN A: 10k cps

. 150 cps on TC-4S and 4W in One Shot mode
The tachometer totals and displays pulse counts entered to IN A. ( P )

The count is suspended when IN B turns ON.

The displayed value is reset to zero when a reset signal is entered.

Display  o|1]2]3]4] 5 l6]7]8]a]10]11] 0 l1]2]3]al5]6]7]8]0
IN A

Count

disable —>1
IN B

Reset
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TC_4 L_G/H Power-Saving Small Tachometers
for Display Only

On the 48 mm square panel, the tachometers displays revolution
speeds. The input rate can be set to either one pulse or ten pulses per
revolution.

@TC-4L-G : AC110V(AC85~115V 50/60Hz)
@TC-4L-H : AC220V(AC180~240V 50/60Hz)

(]
S
General Specifications = %
. . . -
@Electrical specifications Mechanical and Performance Specifications ) §
Item Specification Item Specification = .E
(1]
TC-4L-G : AC85~115V Measurement method | Cycle period measurement -
Rated voltage | 1o 4 1. AC180~240V : :
Function Display only
Rated frequency 50/60Hz Every 0.4 second if input pulse cycle is 0.4 second or less.
i Display interval Otherwise, 0.4 second plus cycle period. Previous value is displayed for
Power consumption| VA pay six seconds after the object stops revolution. >I
Withstand AC2000V 1 Min. Screen 7-segment red LED for 4-digit display(Character height: 8 mm) &)
voltage (between power and external terminal) ~
- Measurement range*! | 10~9999rpm
Insulaion Min. 20MQ DC500V — —
resistance (between power and external terminal) Precision +1 digit
Available measurement | Number of revolutions per minute (Mode 1 only) &'
@Environment Prescaling 1 or 10 pulses/revolution*2 9
Item Specification Times of sampling | 1
Ambient temperature | —10~-50°C Installation Socket B or F using optional
Storage temperature | —25~--70°C (with no freezing) Sensor power DC12V_ 30mA -
Ambient/Storage humidity| 35~90%RH (with no dewing) Power-on reset Shutdown period: 0.5 second Reset period: 0.5 second o
: : =
Vibration resistance| D20 4010 tree axes a 101055 Hz wih 0.5 mm ampitude External dimensions | 48WX48HX95D
No error along three axes at 10 to 55 Hz with 0.35 mm amplitude Weight Approx. 200 g
. Durable for 11 ms along three axes at 490 m/s2 (50 G) PCEESEET Metal fitti
S (RS No error for 11 ms along three axes at 98 m/s2 (10 G) y - etal fitting g
- - - *1 When prescale is 1. O
Noise resistance [ 1 kV 1 s between power terminals *2 The pulse rate per revolution can be set to either 1 or 10. =
Input pulse rate | Switch 4 at Position A Position B
Measurement| 1 pulse/revolution |  10~999 rpm one tenth g
e 10 pulse/revolution ten fold 1~9999rpm |C_J
Input
Specification Input pulse width Input circuit D)
Terminal | Slow +12V <
number Signal| Name Rasponse Resi- Voltage H _I_I_l_ Othi_m_@ Ir_nerr}tal (|;)
stance L input terminals circui
ON OFF | r--
10 cps osronqj)ﬁ'e osregqosre Input ;) 12mA MAX.
6 IN |Input| or 1kQ | 0~4V | 10~30V Fast pulse /o Turns ON when input
oKk cps H P ov te_l;rr?itrr:alsoz:{;et sho_rt—clircuited
-—-0— Wi e erminal.
.
S . h 250 us 250 us
Wltc es or more or more
Left side Switch | Used to select | at Position A at Position B

selected by different combinations of
the swithes.

Input pulse rate |1 pulse/revolution ‘10 pulses/revolution
Decimal point location i
swieh | G555 1 959595 | 5555 | 35599
A B A B

3 A A B B

= I:I B 1 Count speed 2keps 10cps
Z A Decimal point location }See the table below for the locations
—

Decimal point location

AN
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TC-4L

Terminal Assignment

B Wiring examples
@Proximity switch

T/N Description T/N Description
3 oV 9 Not connected
4 +12V(Sensor power) 10
5 | Not connected 11 K110V or220 V
AC220V depending on models
6 Input —
= y AC110V
© Not connected *¢Not connected for
= ~ - — 8 2 teminal No.11
O View for Rear side
o

Rotary encoder

DC 2-wire type ﬁ
> B —
O ]
= ] \
DC 2-wire type

1 Compatible switches TRD-J[I-S rotary encoder with
S APS series switches having power consumption of less than
(@] a code ending with E or N 30mAati2Vv
F1  Example: APS5-12GK-E

NJ series

Models having a code ending withe E.
; Example: NJ2-12GM40-E DC2-wire I
A proximity switches are also connectable.
|_

External Dimensions (in mm)
< 28 Boring dimensions for wall surface mounting
0 B i °
: I

H o
LT T
g o i (2 pas
! © } I or M4
) A hd
|_
Socket F(option) = T S
v L2 3 5
%.') O ) ot
E a1 808 2 Boring dimensions fon:ofalush mounting
Socket B Bracket for flush mounting ‘0 D48 510
(ﬁon) (attached) f
S
= [ O
joang &
L“ ‘ N

Specified sockets
(options)

60
O
a
A\

For flush mounting: KB-04

AR

47
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TC-41

The display only tachometer features a special circuit to allow
connection to any input device.

Displayed value is reset to zero if no pulse is entered for one
second. Revolution speed is calculated from the average cycle
period of pulse entered during one second. This minimizes the
effect of speed variations. Available options include prescaling,
sampling and decimal point display.

Operation
| One second | | One second |
o LT L TLLTL ] |
Pulse input —
T T2 Tn

X Calcu-
Measure the periods T1 thorough Tn | |ate
|<

—

n
ST 60 [rpm]

Display Previous value

@ When pulse rate per revolution=1, times of sampling=1, and prescale=1.

Display Only Tachometers with Flexible Input Circuit

T ———
- e
LI ™ M s g T
s —
Py

@ When times of sampling=10 or 100, and 10 or 100 pulse period is shorter than one second.

@ The above averaging is not performed if one cycle period exceeds one second, or if 10 or 100 pulse period is longer than one

second.
@ The displayed value can be reset to zero by input of an external signal.

General Specifications

@Electrical Specification

Mechanical and Performance Specifications

P Item Specification
ltem Specification
Measurement method | Cycle period measurement
Reted voltage | AC90~132V,/180~264V
Function Display only, compatible to various inputs
Rated frequency | 50,/60Hz pay onty P P
) Screen 7-segment red LED for 4-digit display(Character height: 14.2 mm)
Power consumption | 14VA
Wiretand voiane AC 2000 V for one minute between Measurement range | 10~9999 rpm,”60~9999 rpm
9 power and external terminal Precision +1 digit
Insulation resistance Min. 20MQ DC500V _ Available measurement | Number of revolutions per minute(Mode 1 only)
(between power and external terminal) MX10"=10°~9999
@Environment Fiescaling 1=M=9999. 0=n=9 (where M and n are integers)
Ve Specification Times of sampling | 1,10 or 100 (Mode 1 only)
Ambient temp. | —10~+50C Installation Use screws and the terminal block on rear panel

Sensor power

Storage temp. | —25~+70°C (with no freezing)

DC12V 50mA

Power-on reset

Ambient/Storage humidity| 35~90%RH(with no dewing)

Shutdown period: 0.5 second Reset period: 0.5 second

Output dimensions

Vibration resistance|

Durable along three axes at 10 to 55 Hz with 0.5 mm amplitude

96W X 48HX 105D (mm)

No error along three axes at 10 to 55 Hz with 0.35 mm amplitude

Durable for 11 ms along three axes at 490 ms?(50 G)

Sl i No error for 11 ms along three axes at 98 ms%(10 G)

Weight

Approx. 450 g

Accsessary

Metal fiting

Noise resistance | 1 kV 1 s between power terminals

Note: Averaging the pulse cycles per second minimizes variations of displayed

value.
Compatible sensors and switches
12 t0 24V DC output SENSOF- -+« +-rererrerereees Voltage input 1
5V general purpose inverter* .
TTLg(5V toteaﬁ-gole output) } """"""""" VOItage mpUt 2 —> IN1 *To digitélly display the speed of inverter motor,
. L . . (changed by connect its pulse output to the TC-41 tachometer.
DC 2-wire proximity SWitCh -« veveveeeeeeieenns DC2wW input dip switch) Analog (voltage or current) signals cannot be used.

Gear sensor
AC tachometer generator

~~~~~~~~~~~~~~ Electromagnetic sensor——> IN 2

The TC-41 circuit should be configured so as to
accept the pulse to be counted.

IN 1 and IN 2 cannot be used at the same time.
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TC-41

Switches

The terminals and switches are located Eight dip swiches (8-bit) Rotary switches for prescaling

on the rear and the side of the Side Panel

tachometer. Rear Panel

= prescale =
OEEROOOO®S

|
HeHoBEEnaET 1
i

Terminal block Dip switch (3-bit)

(]
S
)
—
e
8 2

g
=

B Prescaling

This function allow you to multiply the measured value by

L. Use screwdriver to turn the rotary switches.
any value within the range shown below.
= : 5 5 5 5 5
A ] Measurement XPrescale=Value to be displayed mb‘@jslx o;,b‘@jslx mb‘@>5‘4 o,b‘@js‘q mb‘@j&
== AW/, S\ 1o, oA\ W\ A\ o,
Set the scale in the form of "M X 10°" where M is a 4-digit {09 {09 {09 {09 {09
integer and n is a number from 0 to 9. Use the leftmost switch X10™ X1000 X100 X10 X1
# to set the exponent n, and the other four switches to set the
O value of M. The prescale can range from 1x107 to 9999x10°=9999.
| Notes:
1.The exponent (10™) can be set in a range of to 9.
— | 2.If you do not use a prescale, set the value to 1 (1>X10°)=1 as follows:
g Prescaled at 1 5 5 5 5 z
| > All the settings are O by the default. o,b‘@j?_\ mb@j?q a;b@jsl\ mb@jsl\ o;b‘stL\ The setting when
C\\l 0 Q)QJ C\\l 0 Q)QJ C\\/ 0 Q)Q’ N[ 0 Q)Q) (\\1 0 Q)QJ not using a prescale
0 0 0 0 1
< . . .
o | [MEight dip switches on the rear panel
|_
ON . . .
—— @Times of sampling (1, 10, or 100 times
=~ [BA0A0AAL @it saroig 1,10 00 s
@Measurement range
1 2 3 4 5 6 7 8
g - T -1 —— @Decimal point
A @ Input frequency
0 | N
0 ‘ Switch 1: Input frequency (Count speed) ‘
g ON i ON 10 cps (Low speed) for both IN A and IN B
|— OFF OFF 10k cps (High speed) for both IN A and IN B
1

\ Switches 2 and 3: Decimal Point Switch q qgg qgg q qggg q qgg
ON i i 2 OFF ON OFF ON
OFF
3 OFF OFF ON ON
2 3
Switch 4: Measurement range
ON i ON 60 to 9999rpm* Reset to zero when pulse input is suspended for 1 second.
OFF OFF 10 to 9999rpm™ Reset to zero when pulse input is suspended for 6 seconds.
4 *When pulse rate per revolution=1, and prescale=1
‘ Switches 5 and 6: ‘ Unassigned
’ Switches 7 and 8: Time of Sampling‘ Switch 1time | 10 times 100 times
ON i i 7 OFF ON OFF ON
OFF 8 OFF OFF ON ON
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TC-41

HDip switches on the side panel

ON g g Switch 1 OFF ON OFF OFF
OFF
Switch 2 OFF OFF ON OFF
1 2 3
T Switch 3 OFF OFF OFF ON
Voltage 1 Voltage 2 Current 1
Input mode Current 2
@Dip switch for selecting IN1 input mode o (12~24V) (5V) (Namur)
(7))
S
Q
- - - —
Input Specifications S 2
i O
3 5 Specifications Input pulse width 5 _8
5 @ IN1-IN2 Low speed IT)
32 Name Function _ Voltage P
@3 Response| Resistance -
= ON OFF ‘ N |
) g 1
Voltage input 1 - - 50 ms or more 50 ms or more
IN 1 (12~24V) 15kQ 0~4V 6~30V
IN1-IN2 High speed
Voltage input 2| 10cps _ N >
2 |selected by (5V) or 15k Q 0~1.5V | 2.5~30V |L_)
i i 10kcps
dip switches | | ent input 1 PS a5k * | o~av | 6~30V e
N 50 us ormore 50 us or more
Current input 2 1kQ*! 0~4V 6~30V
10cps: 0.3V *1.Pulled up to 12 V by internal circuit. 1
Electromagnetic | 10cps*2 1002p:: 0-3Vp:p g; :S:Z *2.Use the dip switch 1 on the rear panel. Tumitto | <
3 |IN2 detector pulse | Or 10kQ 1kcgs: 2'Vp_2 E))r more OFF to select 10kcps. IN 1 and IN2 cannot be |L_')
input 10keps 10kcps: 20Vp-p or more used at the same time.
Reset input 1
4 | RESET (open collector) 30ms 1kQ 0~4V | 10~30V —
¥
(@]
|_
Circuit configuration
Voltage inputs 1 and 2 Current input 1(Namur input) Current input 2 Electromagnetic detector pulse input Reset input <I]‘
| 1 12V (@)
! ~
|
|
|
l
| | om
I | ! <|r
1 ‘ oV (@)
I —
|
5 l
‘ r
Sensor } Input circuit )
i
(@]
|_
Terminal Assignment
1 2 3 4 5 6 7 8 9 10 11
R PP PPPP ] @]| @ HEE
1 +12v DC sensor power
+12v. INA  INB R ov | 2 [Nt | input
AC100V |
3 IN2 Input
AC200V 4 R Reset input
5 ov Common input: voltage and power
6 Notused | Not connected
7 Notused | Not connected
8 Notused | Not connected
9 AC200V
10 AC100V | ACpower
11 | ACOV
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TC-41

Wiring Examples

Sensor Input Dip switches Connection
Proximity switch for voltage output ! 2 S ! >
(12 Vto 24 V) ON |+12v| IN 1 | IN2| R | ov | (
Voltage input 1 Q Q Q 12Vor24V ]
Models: APS-80A-2T OFF power source «—&—_l
APS-30-2T 1 2 3 ~ |our oV
(/]
S
-2 . 1 2 3 4 5
© @ General inverter for voltage output(5V)
S on [Fa]wi [we] m [ov ]
. 5V
g-g TTL for totem-pole output Voltage input 2 | orr ﬁ g g Sour%c;wer
g 12 3 ¥ out ov
-
1 2 3 4 5

Proximity switch for Namur output

ON |+12v| IN1| IN2| R | ov | (
The NJ type is turned OFF Current input 1 g ﬁ g
= at detection time. (Namur input) | OFF J
(@] T 2 3 Brown
~ Blue
1 2 3 4 5
Sensor for current output
_I ON |+12v| IN1| IN2| R | ov | (
<Ir Open collector and DC 2-wire . Q Q ﬁ
) proximity switch Current input 2 | ofFf J
F Models: APS3-12GMC-Z T 2 3 + B
APS5-12GK-Z
1 2 3 4 5
— Sensor for NPN open collector output
< ; N |+12v| IN1|IN2| R | ov | (
&) Can be connected to Namur or Namur input ° Q Q ﬁ Power 1
= current input c 0;, | OF source 4—$—_|
Models:APS5-12GK-E/APS3-16F-E urrent inpu 12 3 out ov
TRD-J [_]-S/RZ
< | Notes:
E @ When using the +12 V sensor power, confirm that the sensor consumes
less than 50 mA. This power is applicable to all the models listed above.
@ To use IN 2 for electromagnetic detector, turn all the three switches on the 1 2 3 4 5
side panel to the OFF positions. ON
o (Example) Gear sensor, Q Q Q |+12V| IN1 | IN2| R | ov | (
<||' AC tachometer generator, OFF
f:) etc. 1 2 3
»| External Dimensions (in mm)
5
(&) —>{l«— 1~5 Thickness of panel
|_
g J—
Bracket
(attached)
6 99 ‘
96 T 1
f ] Boring dimensions External dimensions of terminals block
92"
447, 762762
2
Sl ST Sl
So N B R ,\1 &
-*l-ér_’ il s sl el B
| I I T
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TC-4 Display Only Tachometer

The red LED screen clearly displays character of 14.2 mm in =—
height. Eight modes are available for the following LTS pr
measurements: number of revolutions, speed, cycle time, time
lag, process time, length, spacing, and total.

Options include prescaling, sampling and decimal point display.

()
S
O
— el
S o
Displayed value is updated every 0.4 second when input cycle ) =
period is 0.4 second or less. o _8
&
e
General Specifications Mechanical and Performance
@Electrical specifications Specmcatlons >
Item Specification Item Specification |L_)
Rated voltage | AC90~132V/180~264V Measurement method | Cycle period based measurement
Rated frequency | 50/60Hz Function Display only
Power consumption| 14VA Screen 7-segment red LED for 4-digit display (Character height: 14.2mm) G-I
i ~ ~ ~ o
Withstand voltage AEWZG?(;(:K\;Ef)?(;e?’rllglrlw;?;tiﬁ;etween Measurement range | 10~9999 rpm, 10ms~140s, 1~9999 counts et
P Precision +1 digit(Mode 1) or ==0.1ms (Modes 2 to 5)
. . Min.20MQ DC500V :
Insulation resistance (between power and external terminal) Available measurements | 8 modes* _
; MX10"=10°~9999 <
HCE Y 1=M=09999. 0=n=9 (M and n are integers) A
@Environmental specifications Times of sampling | 1, 10 or 100 (Available only in Mode 1) =
Item Specification Installation Use screws and the terminal block on rear panel
Ambient temperature [ —10~-+50"C Sensor power DC12V 50mA <
Storage temperature | —25~+70°C (with no feezing) Power-on reset Shutdown period: 0.5 second/Reset period: 0.5 second 9
Ambient/Storage humidty | 35~90%RH(with no dewing) External dimensions [ 96W X 48HX105D (mm)
VT e Durable along three axes at 100 55 szith 0.5mm amplitqde Weight Approx. 450 g
No error along three axes at 10 to 55 Hz with 0.35 mm amplitude "
Accessary Metal fitting om
e e e Durable for 11 ms along three axes at 490 m/s2(50 G) - - - N
No error for 11 ms along three axes at 98 m/s2(10 G) * The following eight modes are Mode 4: Time lag(seconds) O
Noi . 1KV 1 bet : inal available: Mode 5: Process time(seconds) =
oise resistance us between power terminals Mode 1: Number of revolutions(rpm) Mode 6: Length
Mode 2: Speed(meters/minute) Mode 7: Spacing
Mode 3: Cycle time(seconds) Mode 8: Prescale counter %_)
Switches (rear panel) )
|_
The terminals and switches are located on the rear of the tacometer.

Eight dip swithes (8-bit) Rotary swithes for prescaling

= Prescale
@ubﬂﬁwﬂ....@@
12345678

Termmal block
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TC-4B TC-4 TC-41 TC-4L TC-V

TC-4S

TC-4

M Prescaling

Preset a 4-digit value to determine the scale used to calculate Use screwdriver to tum the rotary switches.

values for display.

5 5 5 5 5
c'ob‘ 6‘_\ o)bc 6“\ o)lx 6‘4 Oob‘ 6‘4 C"Jb( 6“\
Measurement X Prescale=Value to be displayed N@C‘o o\@tb o\@cz: cx\@ou N@Qa
{09 {09 {09 {09 {09
Set the scale in the form "M X 10™" where M is a 4-digit X10™ X1000 X100 X10 X1
integer and n is a number from O to 9.
Use the leftmost switch to set the exponent n, and the other four switches to set the value of M.
The prescale can range from 1 X 10” to 9999 X 10°=9999.
Notes:
1.The exponent (10™) can be set in a range of 0 to 9.
2.If you do not use a prescale, set the value to 1 X 10°=as follows.
5o & 30 3= ko @ 5568
S\D\@; g@; 8@; g@; R@; The sgtting when
106 106 106 10% 10(0 not using a prescale
0 0 0 0 1
B Eight dip switches on the rear panel
ON . . .
T f | 1,10, 0r 100 t
orr i i i i i i i i @Times ? sampling ( ' or imes)
@Operation mode selection (8 modes)
1 2 3 4 5 6 7 8 . ) .
’ —— @Decimal point selection
’7 @ Input frequency
‘ Switch 1: Input frequency (Count speed) ‘
ON i ON 10cps for both IN A and IN B (Low speed)
OFF OFF 10keps for both IN A and IN B (High speed)
]
Switches 2 and 3: Decimal Point
ol ; 1 1 10 1
> |5 svien | 9599 [ 9595 [ 9599 | 9959
5 3 2 OFF ON OFF ON
3 OFF OFF ON ON
Switches 4, 5 and 6: Measurement range
ON i i i Switch | Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8
OFF 4 OFF ON OFF ON OFF ON OFF ON
4 5 6 5 OFF OFF ON ON OFF OFF ON ON
6 OFF OFF OFF OFF ON ON ON ON
Switches 7 and 8: Times of Sampling‘
ON i i Switch 1 time 10 times 100 times
OFF 7 OFF ON OFF ON
78 8 OFF OFF ON ON
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TC-4

Input specifications
5 = Specifications Input pulse width
§ © ; INA + INB low speed INA - INB high speed
2 3 |Name| Function ' Voltage
3 Response |Resistance H
o ON OFF L ‘
2 IN A InpUt 10Hz/10kHz 50ms or more50ms or more 50 45 or more 50 s or more
3 |INB Input |Selection 1kQ 0~4V | 10~30V . . .
_ Circuit configuration n
R | Resetinput* 30ms )
INA-INB-reset =5
Not available in Modes 1 to 5 oy E= -
Other Internal _9 (o]
input terminals 1kQ circuit nc
&
e

r--
Input }’ 12mA MAX. )
pulse (o] Turns ON when input
1 terminals are short-circuited
L——O0— 0V with the 0 V terminal.
3
O
Terminal Assignment
1 2 3 4 5 6 7 8 9 10 11
Terminal ey
number | Name Description 1
@ @ ® @ @ ® ® @ ® @ @ 1 +12V | DC sensor power ﬁr
+12v INA  INB R ov L 2 |INA | Input E
AC100V 3 |INB | Input
AC200V 4 R Reset input
5 ov Common input: voltage and power ;
6 Notused | Not connected (_I)
7 Notused | Not connected =
8 Notused | Not connected
9 AC200V
10 AC100V | AC q'-
power o)
11 ACOV =
g
External Dimensions (in mm) o
-
Digital switch (TC-4S/4W only)
Dust prevention cover (TC-4S/4W only) Multi-purpose connector
X —>{l«=5 Thickness of panel (attached to TC-4B only) )
¥
i By (@]
2 \ F
y
i Bracket
“d (attached)
96 6
(9.5) “1 TC-4B only
*1 TC-4A/4W only
1 ] . . . . . .
Boring dimensions External dimensions of terminal block
92+0v8
° 447, 762,762
] 2l
Sl S N
7l I o
© FEEE R~ —
$eo
¢ B
‘—‘7—!_4,?0—' 47X94 when the attached dust cover is used
i I I
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TC-4B

TC-4B provides features of digital output (BCD) on the base unit
of TC-4.

Tachometer with Digital Output

The TC-4B gives the BCD output faster than displaying the value if input
cycle period is 0.4 second or less.

Mechanical and Performance Specifications
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=

TC-4B TC-4 TC-41 TC-4L TC-V

TC-4S

Item

Specification

Measurement method

Cycle period based measurement

Function

Digital output(BCD 4 digits)

Screen

7-segment red LED for 4-digit display(Character height: 14.2mm)

Measurement range

10~9999rpm, 10ms~140s, 1~9999 count

Precision

+1 degit(Mode 1)or £0.1ms(Modes 2 to 5)

Available measurements

8 modes*

Prescaling

MX10"=10°~9999
1=M=9999. 0=n=9 (M and n are integrers)

Times of sampling

1, 10 or 100 (Available only in Mode 1)

Installation

Use screws and the terminal block on rear panel

Sensor power

DC12V 50mA

Power-on reset

Shutdown period: 0.5 second/Reset period: 0.5 second

External dimensions

96WX48HX110D

Weight

Approx. 450 g

Accessary

Metal fitting (card edge connection)

Switches (rear panel)

Eight dip switches

For the General Specifications,
see page C-33.

Mode 1 : Number of revolutions (rpm)
Mode 2 : Speed (meters/minute)
Mode 3 : Cycle time (seconds)

Mode 4 : Time lag (seconds)

Mode 5 : Process time (seconds)
Mode 6 : Length

Mode 7 : Spacing

Mode 8 : Prescale counter

*8 Modes

14

O 1O
Prescale

Printed circuit board (card edge terminals)

— ‘ —
L @@ @@

Five rotary swithes for prescaling

Segasooooos

See page C-34 for how to operate these switches.

Input terminals

2 3 Specifications

3 3 |Name| Function : Voltage

23 Response |Resistance o e
2 | INA Input  |10Hz/10kHz
3 | INB Input _|selection 1kQ | 0~av | 10~30V

R Reset input

* |HOLD| Holdinput | 30ms

* Card edge terminal 10

Terminal block

Input pulse width
INA + INB low speed

H

L

INA -+ INB high speed

o] e

50ms = 50ms 50us  50us
or more or more or more or more

Input circuit configuration
INA-INB-Reset and hold

+12v
Other Internal
input terminals 1kQ circuit
-

1
12mA MAX. )
Turns ON when input

w4 |

1
L-—O0— OV

terminals are short-circuited
with the 0 V terminal.
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TC-4B

Output specifications H Timing chart for BCD output with BUSY and HOLD
WOutput specifications signal. (example for Model 1)
Output type [ Open collector INA g;F |_| |_| |_|

Operation Turns on when resultant value is "1" f<—>~ 30ms or less

Voltage Max. 24V Internal operation |_| |_| |_|

Current Max. 30mA

Residual voltage| Max. 2V BCD output X X g
_ OFF 1

MBCD and BUSY signals ausvsgra oy || L] “geseme || s2
HOLD signal oy | D0

12,8 000 e 9 9 ON o _E

7 Max. 30 mA, Withstand voltage 30 V &

BCD value is not updated when HOLD signal is ON and BUSY signal is
OFF. Data can be updated as long as BUSY signal is ON.

11(12)

EBCD output connection S
Shunt the common input terminal 11 with the CH terminal TC-4B 1 PC |L_7
13 to separate the terminal 11 from the common output 1stdigit: 1 1: i< Input
[}
terminal 12. ) 2 4 BCD input
More than one TC-4B tachometer can be connected to a " 4th digit: 8 0 ¢ #
programmable controller(PC). They can share BCD and Iz ov BUSY ¢ | BusYiput | &
BUSY terminals so the PC can be configured with 17 input on o¢ Setect =
terminals. A diode is required for each of BCD outputs and TC4B2 ng Select 2
1st digit: 1
BUSY outputs. L : —_
) N Output ﬁr
l,, athdigit: 8 |2 PC model: SU-6B E
I: BUSY =<
13 CH 0-C
Terminal Assignment g
1 2 3 4 5 6 7 8 9 10 11 =
DO I®®O®I®|O|®|®]| rm 5
number | Name Description
+12v INA IN B R ov L ] 1 +12V | DC sensor power g
AC100V 2 |INA | Input )
AC200V 3 |INB | Input ~
4 R Reset input
5 oV Common input: voltage and power w
6 Notused | Not connected <||'
7 Notused | Not connected E
8 Notused | Not connected
9 | AC200v
10 AC100V | ACpower
11 | Acov
Card edge terminals
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4-digit BCD values are generated through the card edge terminals as follows:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Separating Terminal 11 and
Terminal name [B 1A[1B[2A[2B[3A] 3B [ 4A [ 4B [BUSY[HOLD] oV [O-C] CH j %UTlTermli"a' 2 »
€se terminals are internally connected.
Al 1C | 1D | 2C | 2D | 3C | 3D | 4C | 4D |BUSY|HOLD| OV |O-C| CH Short circuit the common input terminal
11 with the CH terminal 13 to separate the
Upper edge(B)| 1 2 1 2 1 2 1 2 |BUSY|HOLD| OV |O-C| CH |Unused common input and common output.
Signal Lower edge(A)[ 4 8 4 8 4 8 4 8 |BUSY|HOLD| OV [O-C| CH |Unused o0V OUTcommon  CH
Destinafionfunction| 1 digit | 2 digit | 3 digit | 4 digit | Output|Input|Common| OUT [0 - © @ 6? @
Card edge terminal 11 is internally connected with Terminal 5 on the internal board. | r
Common Common
For the External Dimensions, see page C-27. input output
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TC-4S

Single Preset
Tachometer

The TC-4S has a comparator function on
the basic unit of TC-4.

TC-4S is presettable and give output when
the current value reaches the preset.

()
S
Q
— )
_S o
55
=¥ Mechanical and Performance Specifications
©
= ltem Specification For the General Specifications, see
Measurement method [ Cycle period based measurement page C-25.
S Function TC-4S: Single preset
A Screen 7-segment red LED for 4-digit display (Character height: 14.2mm)
= Measurement range | 10~9999rpm, 10ms~140s, 1~9999 count
Precision +1 degit(Mode 1) or 0.1ms(Modes 2 to 5)
N Available measurements | 8 modes ™
b , MX10=10°~9999
|C_) Prescaling 1=M=9999. 0=n=9 (M and n are integers) Made 1 : Number of revolutions (rom)
ode 1 : Number of revolutions (rpm
Times of sampling | 1, 10 or 100(Available only in Mode 1) Mode 2 : Speed (meters/minute)
Installation Use screws and the terminal board on rear panel Mode 3 Cycle time (seconds)
—_ B DC12V  50mA *8 Modes Mode 4 : Time lag (seconds)
< ensor power m Mode 5 : Process time (seconds)
E Power-on reset Shutdown period: 0.5 second/Reset period: 0.5 second moge s : genth
ode 7 : Spacin
External dimensions | 96WX48HX105D Mode 8 - Pfesca?e counter
Weight Approx. 450 g
< Accessary Metal fitting, dustproof cover
(@)
|_
n| Rear panel and Side panel
g Eight dip switches (9-bit) Five rotary switches for prescaling
— —
[ [
0 prescale
Y i 00000,
O [ [
|_
ngaoEoaoanm ]
7\ L
\

Terminal block
See page C-26 for how to operate these switches.

HDip switches on the rear panel
ON ON Hold
OFF ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ .O.UtpUt mode ) OFF | Compare or one shot
T 2 3 2 5 5 - s o —— @Times of sampling
’ T | ’7 @ Measurement mode
T — @ Decimal point
@ Input frequency

See page C-26 for how to use these switches.
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TC-4S

Input Specifications
Input pulse width

S ; Specifications INA - INB low speed INA - INB high speed
c @ H
3 3 |Name| Function R Resit Voltage .
o 3 esponse [Resistance
8 ON OFF e [N —
ms = 50ms 50us  50us
2 IN A Input 1OCpS or more or more or more or more
or Input circuit configuration
IN B Input 10kcps 1kQ 0~4V | 10~30V P g o
A INA-INB-Reset S
R | Resetinput* 30ms 2V Q
Other Internal E ')
*Not available in Modes 1 to 5. input terminals 1kQ circuit = E
f D0
Input
pnuplse /; 12mA MAX. Turns ON when input Q -(CJ
1 terminals are short-circuited ©
L——-O0— 0V with the 0 V terminal. -
Output specifications
2o Specifications Output circuit
é_ 3 |Name Function p . Relay output >
23 Response Contact capacity <L_o 7 ouT A
|_
ouT
7 | OUT |Contact output | Max. 50ms 200,000 C.omaCtS at 220V |
2 A(resistance load) 8 COM
|
- = Terminal e qll
Terminal Assignment et | Name | Descrpton )
1 +12v sensor power -
1 2 3 4 5 6 7 8 9 10 11 2 |INA Input
3 INB Input
PO ® P ®®|®|®[® -
+12V IN A INB R ov OJ |_ 5 ov Common for input and sensor power q.-
00 — 6 |NC - f;)
ouT AC100V
7 ouT Output
AC200V Common
8 output
9 |Ac200v
10 AC100V | AC power ql-
11 |Acov E
Timing charts
Hold A Display Compare \ Display
PN N\ /T N\ Q
Preset //—/ \\_// \\ Preset //\/ \\\ {-_3
|
s : 1
% ! | I
H |
- out S D N I ouT ¥ o
Reset TN [1 [ Reset [T [ <
% Generated after a time set on the internal timer. *%¢No output till incounting pulse. |L_I)
Hold ; Compare ;
A Display A Display
\ B N
Preset < ™ / \ Preset VAR N / \
7/
! N/ \ / U !
T T
| |

/ 01 ¢ SepoN

ouT . L nrF outr 1 |—| nr
Reset ___!X:' |_| 1 |_|_ Reset |_| 1 |—|_

*Generated after a time set on the internal timer.

¢ \ Display m A\ Display

Preset Preset 1 f
§ | | | /
A ? L : —
© ! i i ,
ouT P outt1 ___ | L 1
Reset 1 L Reset
See page C-27 for the external dimension of the counter. In the Compare mode, OUT is generated when

the display value has reached the preset value .
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TC series

Wiring
@Proximity sensor ! 2 3 4 5 6 7 8 9 10 11
+12v | INA INB R ov
T T
1 1
1 1
g +12v ?lqrg\év)n i : AC100V
— 1 1
o] ° NA Proximity | OUT  fWicho) : :
— E sensor o Ewe ! !
D o : L.
Q -: +12V (BRrg\év)n . AC200V
g Proximity out l(Bvl\?]r?ilfe)
| INB sensor oy  Blue ) o
(Black) Applicable proximity sensors
APS series:
—O\O— Models with an output code of Nor E, Z
> Reset 1 Example:
O APS3-16F-E
|_
-
i @®Rotary encoder
E 1 2 3 4 5
+12v | INA INB R ov
—_
g
&) +12V Red
|_
OUT Green
] OV Black
________________________________ .
E TRD-J[J-S Shield —
[ TRD-J[__]-RZ -
(&)
|_
m
i
(@]
|_
(9]
g
(@]
|_
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TC series

Recommended application Measuring speed between two points

The tachometer can measure the speed of an moving object detected by two sensors. With the sensors positioned as
shown below, the speed in meters per minute is calculated from their pulse counts and distance.

INA INB m

meters/minute

Sensor
TC-4

(L)
S
Q
—
e
8 2

g
-

Select the model.
3
Use TC-4 that displays speeds. |L_7
Install sensors.
Use photoelectric sensors for inputs to INA and INA. G-I
(@]
Set the dip switches,  On the rear panel, set the dip switches as follows: =
Switch Set to To select Set <
1 Input frequency | Fast Input frequency OFF E)
2 . - One digit after decimal point ON
3 Decimal point (000.0) OFF
4 ) ON
5| Operation Mode 2 OFF <
6 OFF o
7 Number of T . ing: 1 OFF )
3 sampling imes of sampling: OFF =
om
A
Select a prescale S)
Select "1" by setting the rotary switches as follows (if the prescale has been changed from the initial value):
X10™" X1000 X100 X10 X1
5 5 5 5 5 @
f’ob‘ N m& N o;b( N o)b‘ N o;b‘ N g
0‘(:)@ o o) N(:)Q) N(:)QJ <.\\<: )Co
{09 {09 {09 {09 {09 -
0 0 0 0 1

Configure the circuit.

1 2 3 4 5 6 7 8

©
o

11

+12v INA INB R ov

) AC100V

Photoelectric Photoelectric _—
sensor sensor —O

Reset(display reset)

INA INB
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KT-V Series

Digital Timers

A large display that is easy to read has been provided
in a small DIN48 size.

The large red LED is bright with a character height for
display of 12 mm, which allows it to be seen easily from
a distance and at an angle. In addition, set values use
a green LED to differentiate from timekeeping values.
Setting of set values with individual setting keys has
the feel of digital switches. Basic function settings are
made with digital switches; detailed settings are select-
ed with digit keys, so operation is easy.

Merits

@Tamper proof

Key protection can be set for individual keys to prevent a
malfunction or tampering.

@Battery-less memory retention

EEPROM is used to retain values in memory, so there is
no need for battery maintenance.

@®Removable terminals

Maintenance has been reduced via terminals that can be
removed. After wiring, the terminal cover provides a safe
surface for worry-free use.

@Power source for a large-capacity sensor

You can source the power for sensor from the built-in P/S
24VDC, 60mA.

@Free power supply for the AC type
The operating AC voltage is wide as 85VAC~264VAC.

@Various types of time ranges

The device covers 10 types of time ranges with times of
0.001 s to 9999 hours.

List of Models

CE Mark

@Various uses with 5 types of operating modes
Settings can be made for ondelay, offdelay, one-shot,
integration, and flicker.

@Display of Elapsed time/Remaining time
The time display can be selected to display elapsed time
and remaining time.

@I1P65 Protective structure

The front cover panel uses sheet keys, so operation with
wet or dirty hands can be done worry-free. A front cover
is also provided as an option to enhance the protective
structure.

@Designed in compliance with CE and UL

Model humber system

Model Number Number of digits| Source Voltage

Sensor Source Voltage
DC24 V 60 mA

KT-V4S-

KT-v4s AC [

4
KT-vV4S-C DC

[ : DC power

(Accessories)

Installation Frame

Blank : AC power
S with output
4 : 4 digits
Series Name
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KT-V

General Specifications

Specification

ltem
AC power DC power
Source voltage AC100~240V DC12~24V
Permitted power fluctuation AC85~264 V DC10~26.4 V
Power consumption Approx. 11 VA Approx. 4 W
Sensor power DC24 V (20-28 V) 60 mA (less than 10%p-p ripple noise)

Memory Backup upon
Power Failure

EEPROM Writing Up to 100,000 times
Memory Duration 10 years

Ambient temperature

—10~50C

Storage temperature

—20~70C (with no freezing)

Ambient humidity

35~85%RH (with no dewing)

Withstand voltage

AC 2kV 1 minute AC 2kV for one minute (for AC input, 0 V, and relay interconnection)
(for the DC type, 0 V and relay interconnection only)

Vibration resistance

Durability | Displacement amplitude 0.5 mm 10~55 Hz along three axes

No maffunction | Displacement amplitude 0.35 mm 10~55 Hz along three axes

Impact resistance

Durability | 490 m/s? along three axes

No malfunction

98 m/s? along three axes

Noise resistance

AC power between terminals 1.5 KV (pulse width 1 of s and rise time 1 of ns) ‘ DC power between terminals 1.0 KV (pulse width 1 of xs and rise time 1 of ns)

Protective structure

IP65 (front panel only)

Weight Approx. 150 g ‘ Approx. 110 g |>L
Conforming wiring 0.25~1.65 mm?2 ¥
Terminals Conforming crimped contact R1.25-3
Permitted torque 0.5 Nm

Performance Specifications

Item

Specification

Category

Timer

Operational format

Ondelay, offdelay, one-shot, accumulation, and flicker (with alarm output)

Number of digits 4 digits
Display Display of timekeeping values: red LED, Character height 12 mm, Set display: green LED, Character height: 7 mm
: 0.001 s~9.999 s/0.01 s~99.99 s/0.1 s~999.9 s/1 s~9999 s/1 s~99 min 59 s/1 Min~9999 min
Time range
/1 h~9999 h/1 min~99 h 59 min/0.1 min ~999.9 min/0.1 h~999.9 h
Display Elapsed time/Remaining time

Timer precision

0.013% or =15 ms (using large values)

Input logic: negative logic (no-load input)/ positive logic (voltage input)

Input

Input resistance: positive logic 15 kQ Negative logic 3.3 kQ (AC power)/1.8 kQ (DC power)

Inpult voltage: “L” 0-3V “H” 7-30V

Start input response

Less than 15 ms/5 ms/1 ms

External reset

Min. signal amplitude 5 ms

DC output: NPN open collector output / 24 V 100 mA Withstand pressure 35 V Residual voltage less than 1.5V

Output

Relay output: 1 transformer relay AC220V 2A (resistance load)

Output duration (flicker)

10-9999 ms variable every 10 ms

Key protection

Setting of arbitrary keys possible

Installation

Exclusively for embedding (terminal block connection)
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KT-V

KT-V

Output Operation Chart

| Ondelay

Remaining time

| 4 © Alarm setting

swo 1 2
OFF OFF

Set values

~

Alarm

Elapsed time
i

values 0 t

e

ON
Start
OFFJ

ON
Reset
OFF

ON
Relay

L |

output %rNr
DC

—

=

1

output OFF

| One-shot |

Remaining time
Set values

SW 1 2
ON OFF

Elapsed time

Alarm

values t

0

OFF T

Relay ON
output OFFJ : :

e L L
output ¢

| Flicker | (in Setup mode)
Remaining time Elapsed time
Set values X
\ \ v
Alarm i i i
values t: ! !
| | |
| |
T
L i

L
-

I

T

I

ON .
Start !
or=FJ :
I

|

I

|

|

T

ON
Reset OFF ﬂ_
o 1t 1t 1 it
Relay on (o I B | [hes I |
output I !

2

E

Output time of t is 10~9990 ms variable (100 ms at shipping time)

Sw 1 2
Offdelay | ofF  on
Remaining time Elapsed time
Set values
N
Alarm ! L L " |
values t. 4 e 1! 1 1 A /
[ * + * — 1 i
oy, bl o ! [ I [
| ol |l | I
OFF :
Reset N P |_| ‘ |_|_ by ‘
- | I L |

Relay ON T '
output oFr 1 | ]

DC ON _l l—' '—' ’—
output oFr

. SwW 1 2
Accumulation
ON ON
Remaining time Elapsed time
Set values
SN |l Vi
Alarm | :: .:: :.
values 1 1
g IR RN - L
\ 11 1 ! A

Reset OV

OFF

.
I
,
!
i |
ON
Start ik [ [ i
OFF mE e 1o |
i | |
[
!
L
!
!
:

Power ON
source .

When alarm settings are 0, DC
t * Alarm settings

for relay output.

®Alarm settings should be smaller values than preset values.

output is the same as in output operations

Performing alarm setting with values that exceed preset values will

result in measurement values of 0; alarm output (DC output) will
come ON.
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KT-V

Terminal Wiring Diagrams

KT-v4S KT-V4S-C
Sensor power Start input Start input
DC24 V 60 mA IN ov IN oV
2|3 5 3 5
DC output DC output
ouT 1 ﬁ'z_l 7 R Reset input ouT 1 W_l 7 R Reset input
8|9 (10|11]12 819 (1011|112
1 1 1 1
COM N.C. N.O. COM N.C. N.O. _
Relay output -\ 100540 v power Relay output b5 527 power
% Alarm output is used in combination with DC output (OUT terminal).
I/O Circuit Diagrams
AC power DC power
Sensor DC24V
power (2 Internal 24 V 9) N.C + 1) é Internal 24 V 9) N.C.
D24V ON during negative ON during negative ‘
logic input | logic input
8) com 12 8) com
5V 5V ‘
3.3k 1.8k
L(@ N.O. ?—Q@ N.O.
Start 3)_ 47k Start 3)_ 47k
input input
1) ouT 1) ouT
5V 5V
3.3k 1.8k
Reset 7 Reset 7
input 7 input
5) oV 5) 0V

KT-V
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KT-V

Input Wiring Examples (Start input/Reset input)

Proximity switch with NPN open collector output Proximity switch with voltage output or PNP open collector output
@Input logic: Negative logic: (no-volt input) (nEf) @Input logic: Negative logic (voltage input) (Pa5)
4@ Sensor source (DC 24V)3 4&2) Sensor source (DC 24V) 3
Brown Brown
Start Start
Black Black
— \3> Start input — \SD Start input
Reset Reset
Black - . Black /- .
—3 \7 Reset input —3 \7 Reset input

Blue Blue
——5) ov ® ov

Recommended proximity switch: APSLJ-[J-N,/E Recommended proximity switch: APS[J-[J-E2
DC 2-wire proximity switch Switch or relay
>
§' @Input logic: Negative logic (no-volt input) (a£5) @Input logic: Negative logic (no-volt input) (a£5) @Input logic: Positive logic (voltage input) (Pa5)

@Start input response: 15 ms @Start input response: 15 ms

2) Sensor source
(DC 24V)

Start Start
3) Start input —O O—@) Start input

Start
—0 o—@D Start input

Reset

L O o_<7 Reset input

Reset Reset

—3 (7) Reset input "—O O—<7 Reset input

4?(” —CSEOV

Recommended proximity switch: APS[]-[]-Z

#¢With the DC type, please supply source elnput current is heavy, so this connection is
voltage above 20 V. recommended.

*There is no DC power source. Use a separate external power source.

Output Wiring Examples

NPN open collector output Relay output

Relay drive possible

Load power

Load for specified
DC 24 V power source




KT-V

Front Panel Layout and Description

(@ Timekeeping values (red)
/ ® Operating mode

Displays timekeeping values.
® Setup mode

Displays setting parameters.

@Units
- / o Operating mode . .
Displays units for timekeeping values.

DOutput (red)
® Operating mode

Lit when output is ON.
Blinks when alarm
output is ON.

H: hours/m: minutes/ s: seconds

| —— (®Set values (green)

® Operating mode
Displays set values.

® Setup mode
Displays set items.

@Key protection (red) //

® Operating mode
Blinks when key protection is ON
(only when the key is ON).

® Setup Mode
Displays key protection settings.

| ®Digit keys
’ ® Operating mode
Allows changes in set values.
% After changing set values, total key input

@RST key is ineffective for about one second. Set
® Operating mode values then take effect.
Allows timekeeping values to be reset ® Setup mode I
(0 for Elapsed time and set values for Allows selection of setting parameters.
Remaining time). >
o Setup mode Time range Time/Set values Units |;
Allows selection of set items. 00 s n-9gog =2
D000 min 0~9959 L
OOI000 hour 0-9999
00 min OO s 0:00~99:59
OO hour K1 min e

B Key Operation

1. Changing set values
Press a digit key once to increase the corresponding digit by one:  Example: When the current settings are “i2' 3~

! >d>J>4H > F>T>H»H Press the[ 1 Jkey and the display changesto {2
| Press the([ 2 Jkey and the display changes to 3
Press the[ 3 Jkey and the display changes to & 3

After removing your finder from the key, the settings will be
verified after about one second.

3% When the digit of the display is advancedto 60  []] : Il
(minutes) (seconds)
(hours)  (minutes)

2. Resetting the timekeeping values
Press the key to reset the timekeeping values. The count is
reset within 0.1 second after the key is pressed. When the Reset
key is pressed in the display mode for remaining time, values
become set values. In the display mode for elapsed time, they
become 0.

3. Protecting the keys
Turning the Dip switch ON disable the reset and digit keys. If
disabled keys are pressed, the LED for the corresponding key will
blink. If Key protection is selected to disable keys in Setup mode,
Dip switch 6 will come ON. As the factory setup, Key protection in
Setup mode is completely disabled, so just turning Dip switch 6
ON will disable all keys.

D-7
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B Configure Dip switches

eUse the dip switch on the top of the counter to configure varions parameters and operation mode.
eConfigure dip switches with power off. Operation with power up will have no effect.
e\When dip switches are re-configured, you must press the Reset key in operating mode to reset the count values.

ON

At factory setup, all switches are OFF.

~ [ ]
L |

[

o ]
i
o (]

[ [ I

Selection of the operating mode
Selection of key protection
Selection of display format
Selection of the time range
Selection of the output mode

The output mode is selected with Dip switches 1 and 2. Blink mode for items not present can be selected in Setup mode.

ON Operation SWi Sw2
g g |:| |:| |:| |:| |:| |:| Ondelay OFF OFF % Factory setup

oFF|. 1. 2 3 4 5 6 7 8 Offdelay OFF ON

One-shot ON OFF

Accumulation ON ON

Time range

> | The time range is selected with Dip switches 3, 4, and 5. The time range for items not present can be selected in Setup mode.
'Q ON Time range Sw3 Sw4 SWs
|:| |:| g g g |:| |:| |:| 0.000s OFF OFF OFF %Factory setup
oFFlL1 2 3 4 5 6 7 8 OO.00s OFF OFF ON
O00.Os OFF ON OFF
OO00s OFF ON ON
O0mO0Os ON OFF OFF
O000m ON OFF ON
Oo00h ON ON OFF
O0hO0m ON ON ON

h: hours m: minutes s: seconds

Display format

The display format is selected with Dip switch 6.

ON Input mode SW6
|:| |:| I:I I:I I:I Q I:I I:I Input for Addition or Subtraction OFF * Factory setup
OFFL1 2 3 4 5 6 7 8 Dual input ON

Key protection

With Dips witch 7, [Do not protect keys] can be selected to take effect for keys set in Setup mode using [Protect keys]. Setting
for keys to protect can be performed in Setup mode. When this switch is ON, re-supplying power will cause protection to take
effect. As the factory setup, [Do not protect keys] is set.

ON Key protection SW7
D D D D D D g D Settings in Setup mode do not take effect OFF *Factory setup
OFFL.1 2 3 4 5 6 7 8 Do ON

Operating mode

The operating mode is selected with Dip switch 8.

ON Operating mode
|:| |:| |:| |:| |:| |:| |:| g Run mode OFF % Factory setup
OFF|L1 2 3 4 5 6 7 8 Setup mode ON
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Setup Mode

Settings that cannot be selected with dip switches can be set in
Setup mode.

Items that can be contiguned in Setup Mode
(1) Start input response —1/5/15 ms

(2) Input logic Positive or negative logic

(3) Output mode ——Flicker mode, dip switch

(4) Time range 0.0 m/0.0 h, dip switch

(5) Output duration Duration of output in Blink mode can be

set from 10~9990 ms (in 10-ms incre-
ments)

(6) Alarm output ~ ——Offset values can be set with respect to

preset values.

(7) Resetting key protection — Setting to disable the reset key can
be performed.

(8) Protecting digit keys Setting to disable the arbitrary digit

key can be performed.

1. Switching Between Setup mode and Run mode

@
—_—
Run mode Setup mode
@
( Setting Dip switch 8 to ON and turning on the power will start the
Setup mode.
(2 Setting Dip switch 8 to OFF and turning on the power will start the
Run mode.

2. Operations in Setup mode
In Setup mode, the count can be initialized using the menu as
follows:
* Represents factory setups.

Start input response settings | @selection is with the digit key.
( lﬂ’-’) Digit key: Displays timekeeping values.
| Selects 1-ms input response.
: 5 Selects 5-ms input response.
: 15 Selects 15-ms input response.”
RST I @Press the Reset key to proceed.

—

@Selection is with the digit key.
Digit key: Displays timekeeping values.

: Pa5 selects positive logic.
s nED selects negative Iogic.*
RST I @Press the Reset key to proceed.

Input logic settings (5 &)

Operational Example

BChanging preset values
1. Change the preset value from 2:00 to 1:30

Before changing

Koyo TIMER

arnnn
Luuy

i
or 0 [

Press Digit key nine times.

KT-V

!

Output mode settings (t-of)

@Selection is with the digit key.
Digit key: Displays timekeeping values.
:F Selects Flicker mode.

:di P Dip switch selectior”

RST | @Press the Reset key to proceed.

@Selection is with the digit key.
Digit key: Displays timekeeping values.
1 000.0 : M selects 0.0 m.
:000.0 ¢ I selects 0.0 h.
:d P I — Dip switch selectiori®

@Press the Reset key to proceed.

@Output duration is set with the digit key.
Digit key [1]to set in increments of 10 ms
will be rendered ineffective ( *100 ms).

Timekeeping n n
values for display “ - RHEE

Digit key
Can be changed from 10~9990 ms.
RST | @Press the Reset key to proceed.

Time range settings (-Ant)

2% Output duration settings (oukk)

@Setting is with the digit key (*0)
Timekeeping nnmnin
values for display Y -Y.U.U

Digit key
RST | @Press the Reset key to proceed.

Reset key protection ) @selection of disable or enable to
(-Pra) set the Reset key is with the digit key.
Digit key: for K/P display
:EMO000 (*pisabled)
100000 (Enabled)

RST I @Press the Reset key to proceed.

Digit key protection @Selection of disable or enable to set
(PPro) the Reset key is with the digit key.
Digit key: for K/P display
: JOOCIM (*Disabled/enabled)
: JOOMO (*pisabled/enabled)
: OO0 (*Disabled/enabled)
: MO0 (*Disabled/enabled)

RST I @Press the Reset key to proceed to the final menu.

Alarm output settings (SEE  H)

Digit key K/P display

: Notused I : Disabled with lamp on
- Use - Enabled with lamp o

(] : used O : Enabled with lamp off

« In Flicker mode, items marked with an *¢ are skipped.

« After changing the default settings in Setup mode, press the key in
Run mode and reset timekeeping values.

* Setting parameters are rendered effective by pressing the key and
proceeding to the next step.

* Key protection settings are rendered effective with Dip switch 7 as well as
an AND condition. To begin protection, turn Dip switch 7 ON.

Change complete

Press Digit key("2 ] three times.

KT-V
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BWashing Time Control

KT-V

After pressing the start switch, washing will be performed ¢

for the set time.

Set item Details
Output mode One-shot These values are initial values.
Time range O0mOD s

Display format Remaining time

Reset key

Key protection ] Disabled

s key

/
Y

1. Setting Dip switches
Operate Dip switches with the power off.

(DSelect Output mode and One-shot.

ON
% Q |:| |:| |:| |:| |:| |:| ® Dip switch 1 ON These values are initial values.
® Dip switch 2 OFF
OFFL1 2 3 4 5 6 7 8 Press the(RST key to proceed.

@Select the time range in ] m [Js.

I

OFFLL1 2 3 4 5 6 7 8

ON
® Dip switch 3 ON

® Dip switches 4 and 5 OFF

(3Select Key protection.

10000080

OFFL1 2 3 4 Z_E

ON
® Dip switch 7 ON

2. Switching to Setup mode
Turn Dip switch 8 ON and then turn power ON.

3. Changing setting contents

@ The setting screen for
[Start input response | is displayed.

These values are initial values.

Press the(RST key to proceed.

@ The setting screen for

is displayed.

These values are initial values.

Press the(RST)key to proceed.

(@ The setting screen for |Output mode

is displayed.

These values are initial values.

Press the key to proceed.

@ The setting screen for

is displayed.

Press the(RST )key to proceed.

® The setting screen for

is displayed.

These values are initial values.

Press the(RST key to proceed.

® The setting screen for
[ Reset key protection | is displayed.

(@ The setting screen for
Digit key protection |is displayed.
Press the key and key to

permit key protection.

Press the(RST key and the setting parameters will be written.

4. Switching to Run mode
Turn the power OFF after completing setting in Setup
mode and turn Dip switch 8 OFF (Run mode); then turn
power ON.

5. Starting Run mode
Be sure to turn power ON after changing settings in
Setup mode and press the BSD key to reset count val-
ues.

D-10
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Precautions

@Precautions for Use

(1) With the DC power source, the 0-V terminal @ and the input com-
mon 0-V terminal ® are internally short-circuited.

(2) Apply the rated voltage in one instant, not by gradually raising the
voltage.

(3) Always use negative input logic to set the DC 2-wire proximity switch.

(4) During counting, changes to preset values will take effect about
one second after key input of the change. In subtraction mode, key
input takes effect when the count is reset valid preset value will be
saved in the memory at loss of power.

(5) It is recommended to use a sheet included in the package to keep
the setups for the future maintenance.

(6) Use in the following environments should be avoided:
@A location where the ambient temperature is above 50°C or below

10C.
@A location where the ambient humidity is above 85% or abrupt
temperature changes may cause condensation.

@A location with dust, iron fillings, corrosive gasses, or the like.
@A location exposed to direct sunlight.
@A location with significant vibrations or impact.

(7) When conducting testing of insulation withstand voltage, insulation
resistance, or the like, detach the control circuit from the main body.

(8) When power is interrupted, writing to the internal EEPROM wiill take
place. The number of times EEPROM writing can be performed is
less than 10000, so avoid use with frequent power source operation.

@Precautions for Wiring

@Keep the wires away from power line.

@With regard to use in locations where extensive noise is generated, keep the KT-V
timer and wires away from the noise source to the extent possible.

@Empty terminals are not to be used as relay terminals.

@For connection, use of crimped contacts is recommended.
When wiring the 1 and 7 terminals, do not install fork-shaped crimped contacts
at an angle. Use a round crimped contact for angled installation.

Fork-shaped crimped contacts

For angled installation, connection with the contact is insufficient.
Like in the illustration above, install the contact perpendicular to
the horizontal.

Round crimped contact

Installation and Removal of the Main Body

@Installation
(Dinsert the main body through the panel installation port.

B

(@From the rear, mount the installation frame.

%
/

Installation frame: Can be installed vertically or horizontally.

@®Removal

QN

(DHolding the tabs, spread them 2~3 mm.
(@While keeping the tabs spread, pull the device towards you.

@Installation of the Terminal Block and
Terminal Cover

=

Terminal block

Fixing screw /

Terminal block cover

® Do not use a screw other than the one used to fix the terminal
block during shipping.

® Maintain a permitted torque of 0.3 Nm.

® nstall the terminal block after wiring is complete.

D-11
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Error Codes

| Common Errors |

Error Error type Error details Corrective Action
- < . Press the Reset key to eliminate the error display.
L .‘ { Preset/set values and Setup mode items Measurement values and timekeeping values will be set to
| Memory data error have changed. 0, preset and set values will be 5000, and Setup mode
contents will be set to the factory setups.

Options

Option Model Number Details
' Prevents water from entering the control panel with
Rubber packin -
P 9 KC-48P installation between the installation panel and TC-V or KT-V.
Protects the front panel from dirt and the like.
Material: Soft silicone rubber
Front cover -
KC-48C Key operation can be performed with the front
cover as-is.
External Dimensions (in mm)
63 100 (AC power source)
48
> 60 (DC power source)
|L Installation frame -
¥ Y R s
i = — T
! a P
L il I “ 4“
il e 1
i i ¥ bl
| OIoI0] |- _
- IOTOTO| |- B
] i i i — ==
|| Panel thickness 1~5 Bepl
6| 50 10 DC power source| 66 mm
AC power source| 106 mm
Detailed Diagram
of the Terminal Block Boring Dimensions for Installation
1. When the installation handle is 2. When the installation handle is
o 4X7.62=30.48 horizontal vertical
Terminal screw ]_62, Installation
M3 65 1.12 frame

70 or more 482
(Close installation
| possible)

m] @ @Q@@@ - - . e N
(=2} [ h o i
o # ‘:“ ‘% Square hole i %o
of sl @ e e i Y
B s | H i i .
A ﬁ N7/ ﬂ B £ _ - T T 8
8 ’i i 45¢° COFRTS S
IR
i =2 N i
Complying wiring: 0.25-1.65 mm?
Complying crimped contact: R1.25-3
Permitted torque: 0.5 Nm




PROGRAMMABLE CAM

List of KOYO Programmable Cam *-cccccccccccccccccee E-2
FC-81F-C/FC-161F-C/FC-321F-C vt ccvccccvccccaccces E-3
FC_80_C/FC_1 60/FC_320 ............................. E_1 2
FC_21 .............................................. E_24
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FC-81F-C

FC-80-C/160
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/320 | 161F-C/321F-C

FC-21

Programmable Cam

List of KOYO Programmable Cam

210WX162HX80D

Resolution | Number of . Source Reference
Model number Appearance Encoder (numberof i) | output points Response time voltage Sensor power page
g - Absolute 300rpm/360 resolution
FC-81F-C 3607720 8 150rpm/720 resolution DC12/24V E-3
1600rpm/360 resolution
800rpm/720 resolution AC12/24V
FC-161F-C Absolute | 360/720 | 16 / S E-3
(No dynamic CAM
setting available)
140WX90HX60.5D
1600rpm/360 resolution
800rpm/720 resolution
FC-321F-C Absolute | 360/720 32 DC1224v| E-3
(No dynamic CAM
setting available)
140WX90HX60.5D
_an. Absolute 300rpm/360 resolution | DC12/24V
FC-80-C 360/720 8 150rpm/720 resolution E-12
’ Encoder power
1600rpm/360 resolution| Acgs~
FC-160 Absolute 360/720 16 : source E-12
800rpm/720 resolution
P HHoM| 264V 445y 70mA
1600rpm/360 resolution
800rpm/720 resolution
FC-320 _ Absolute 360/720 32 AC85~ Encoder power E-12
(No dynamic CAM 264V source
setting available) +12V 70mA
360/515/ ) AC100/ | Encoder power
FC-21 Absolute 720/1024 24 3600rpm/360 resolution| 544y, source E-24
+12V 70mA
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FC-81F-C/FC-161F-C/FC-321F-C

An embedded installation type, so confirmation
can be done in a normal operating state with
the control panel screen.

Various functions are provided such as timing,
irregularity detection, and a multi-purpose
communication port.

Surface sheet in Japanese:
FC-81F-C
FC-161F-C
FC-321F-C

Surface sheet in English:
FC-81F-C-1
FC-161F-C-1
FC-321F-C-1

Merits

@Easy operation
Simple key operations with the operating panel installed.

@Setting changes are possible in Run mode
Fine adjustment of the ON/OFF position of output can be

performed via adjustment mode without stopping the device.

@®Independent setup
The FC-161F-C can register 8 types of programs and the FC-
321F-C can register 10. Any programs can be selected via

switching bank input during setup.

@Multi-purpose communication port

With use of the PLC and a PC, allows reading of operating
commands from the PLC, changes in setting values, angles for the
PLC, output state, and the like.

@Quick change to a tachometer after completion
of adjustment
Switching of the display for the angle/number of revolutions can

be easily performed with the sheet key switches on the front panel.

@Home position adjustment
Any angle can be the home position (0) via 2 methods, applying
external home position input or key operation.

This eliminates the troublesome adjustment of the home position.

@Angle setting is easy with the teaching function
Cam output of On and Off angle settings is performed while the
machine is operating.

Users that found program settings for key operation to be a hassle

will be able to enjoy setting with the teaching function.

@Pulse output setting function
This determines the number of pulse per revolution. (divided

output).

@Applicable in a broad variety of industries
This series is best suited for timing control of individual types of
injectors, packaging machines, applicators, bottling, etc., in the

food product, packaging, and printing fields.

@Also provided as an wall-mounting type
Wall-mounting types of the FC-80-C/FC-320 cam switches are

also provided.

@ Automatic timing function (FC-161F-C/FC-321F-C)
When controlling timing with a cam switch for a machine so as to
change the speed of revolution, the lag in work timing due to a
delay in actuator operation becomes a problem.

This function, an automatic timing function, corrects the lag in
timing. This is done with quick output of only the angle portion
calculated from the speed of revolution at the point when the angle

corresponds to the lag time for actuator operation.

’1— Advanced portion l«— Advanced portion
Setting angle —l —l
Low-speed —| |
Mid-speed —| —|
High-speed —| —l
0 30° 60° 90° 120°
Uses

®Speed changes during start-stop
®A device with a speed that changes
®A device where speed adjustment is needed

E-3
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FC-81F-C/FC-161F-C/FC-321F-C

General Specifications

Item FC-81F-C ‘ FC-161F-C FC-321F-C
Source voltage DC12,/24V
Permitted power fluctuation | DC10.8~26.4V
Power consumption 5W ‘ 8W
Ambient temperature | —10~+50C

Storage temperature | —20~+70°C (with no freezing)

Ambient/Storage humidity [ 35~85%RH(with no dewing)

Ambient environment | No corrosive gas or the like

Vibration resistance Durability: displacement amplitude 0.5 mm 10-55 Hz 3 directions

Impact resistance Impact resistance Durability: 500 m/s 3 directions

_1.0kV between power terminals _ _ _

Noise resistance - -
Pulse width 1 x s/rise 1 us/ square wave pulse

Protective structure IP54: Rear panel sheet only

Dimensions (W/H/D) | 95X80X60.5 (mm) 140X90X60.5 (mm)

40X90X60.5 (mm)

Weight 300g 4209

4209

Mechanical and Performance Specifications

ltem FC-81F-C FC-161F-C

FC-321F-C

Start:1 Protect: 1
Home position: 1

Start:1 Bank entry: 3 Protect: 1

Number of input points Home position: 1

Start:1 Bank entry: 4 Protect: 1

Home position: 1

H :7.5V (OFF) /L :0~2V (ON)

Encoder input

H :7.5~30V (OFF) /L :0~2V (ON)

Resolution: 360 or 720 per revolution (output code: gray binary)

Control input H :7.5~30V (OFF) /L :0~2V (ON)

Output points 8 16 32
Output specifications | NPN open collector Withstand voltage: Less than 35 V/current less than 0.1 A
) S Total number of output areas | 16 64 128
% g Number of revolutions for response | 300 at resolution of 360 1600 at resolution of 360 1600 at resolution of 360
%) ('-,_; r/min(rpm) 150 at resolution of 720 800 at resolution of 720 800 at resolution of 720
— Max. 550 us Max. 250 us Max. 250 us
oot § Output response time | Max.2's
8 = Source start time 8 (Banks 0~7) 10 (Banks 0~9)
% Number of banks -
2 Memory EEPROM
Resolution 360 or 720 per revolution (selected with a dip switch)
& CWI/CCW directional switching | Switching with a dip switch
9 RUN output Normally on in Run/Adjustment mode (switched with a dip switch)
Display Angle or rotation speed(selected with a dip switch)

Home position adjustment | Home position as arbitrary position

Protect, copy, pulse output, and communication

Special functions Protect RS-232C FC designated protocol
Communication -
Timing function None Present Present

Accessories Metal fittings for installation
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FC-81F-C

Panel Layout and Description

Front panel Display status
: P ] Angle/Speed of revolution (indicates what is displayed) Setup status

Operating

Output status keys

Start input

External home
position

Normal

£
Mode Dip switch §
)
£
[Rear Panel] ( ) £
| | o | B
[=2]
m S
(oeelpe= - O 720 M o
300 ST 151234553.1::@
POWER: DC0.B~26.4V _ osaawret OW 30 M (&}
O =
L b
@ 2 2
- —
(de)
N o ] -
o 6| B|BBEE|E o 3 &
EIEEEEEEEE ) 5
2
Encoder connector Terminal (cover attached) —
o
Wiring g

DC+ DC—HOME 1.C 1 3 5
ST PRO_ O 2 4 6

clolololoclon]
OlQIOIOIOIOIO|O:

Output common

Power source for
cam switch Load power

(less than 35V)

peo

ocie/eay
power source —

el 50 _O
|

V

012345867
- - - - " 4

Output
External home
position input

indui

L Protection input
(connected for protection)

1. The external starting point input is connected for DC output with no chattering.
2. Output common (0.C), input common (1.C), and power source-(DC-) terminals are short-circuited internally.
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FC-161F-C/FC-321F-C

Panel Layout and Description
[Front panel]

Display status
(Indicates what is displayed)

Angle/speed of revolution Setup status

Bank/FUN
Operating
[ '.|.1|—‘-I-.lv'.u-|-"rr£ (1 - S| keys
“TC T ==
mEmE Ty -
.. ] Rayn LRI
Start input (R R RN R R R
External home
position - FC161F-C
Normal o *¢FC-321F-C has 32-point
output display.
£
(1]
o
2
E Mode Dip switch
£
S
g [Rear Panel] [ \
o- —

DCHDC-| ST | BO |B4 B2
POWER:  DC10.8~26.4V

!
o e L4

[elele

FC-81F-C
161F-C/321F-C

®
o

/320

\

FC-80-C/160

~
g . .
-

FC-21

Encoder connector

Output connector Transmission connector

Terminal block (with cover attached)
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FC-161F-C/FC-321F-C

Wiring
DC+ DC— ST BO Bl B2 B3 HOME PRO I.C
l l (L l l |<— Input common
Power s'ol.arce for Protection input
cam switcl (connected for protection)
DC12/24V

power source

1 2 3
Bank input

indu yeig
o

External home position

1. Bank input 3 is for FC-321F-C only.
2. The external starting point input is connected for DC output with no chattering.
3. Output common (0.C), input common (1.C), and power source-(DC-) terminals are short-circuited internally.

Connector Pin-out

| e —)

£
FC-161F-C 4.5 6.7 12,13, 14,15 20 21,22 23 - 28 29, 30, 31 FC-321F-C 8
Working range o| 3loc 8|9 10[11]ocle|17|18|19|0. 24| 2526/ 27|0.C Working range %
Fuse _ €
boner =
[+] (less than 35 V) CE;
toad [ | [IULLLY CLOOCLL COLUULL UL &
)
o =
Y
0 7 8 516 B 3 o g
Output Output Output Output 2 "é

# Switching cam switch output/RUN output is possible only for 31.

Only pin-31 can be selected for either CAM output or RUN output. poed §

: : S
Connector for Connection (optional) =
(@8]
Acceptable for use in rose-wire types and terminal unit =

types to effectively reduce wiring.

o
O
L

Cam switch Terminal unit

U-LILJT . .
Cable connecting the cam switch
DEE E@E TF-32D and terminal unit TF-32D
U-30JH (3-m cable)
LC-013 (1-m cable)

FC-161F-C
FC-321F-C

— 40 P Fujitsu Ltd.
LC-010 (40 P connector) ¢ nector : FON-361J040-AU
. Cover  : FCN-360C040-J1
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FC-81F-C/FC-161F-C/FC-321F-C

Initial Settings

Initialisettings [“switch 1:  Select the direction of rotation.

CW: Angle increase when encoder shaft is rotated in *Determine CW or CCW
CW direction. by facing the encoder shaft.
CCW: Angle increase when encoder shaft is rotated in
CCW direction.

Switch 2:  Select encoder resolution.

; ; ; 360: When using resolution of 360/revolution for the encoder
ing dip switch }—
| Setting dip switches 720: When using resolution of 720/revolution for the encoder

|_Switch 3: Select when using RUN output.
CCW 720 RUN Cam: When using all 