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Grayhill

Keyboards and Keypads Selection Chart

60525-5997 « USA « Phone: 708-354-1040 « Fax: 708-354-2820 + www.grayhill.com

SELECT KEYPAD SERIES MODULAR SERIES
CRITERIA 96 84S/84LS 84 83 86 88 82 87
Pages 3to6 11to 16 17 t0 20 21t024 251028 29 to 33 37 t0 42 43to 47
FEATURES
Sealed/
Splashproof — Yes — — — Yes — —
Audible/
Tactile Snap Yes Yes Yes Yes Yes Yes — Yes
Long/Wiping
Stroke — — — — — — Yes —
Modular — — — — — — Yes Yes
Lightable Yes — — — — — Yes —
CIRCUITRY
SPST — — — — — — Yes (1-Btn)
2PST-4PST/
Coded — — — — — — Yes —
Variable,
Per Button — — — — — — Custom —
Matrix; XY;
Row&CImn. Yes Yes Yes Yes Yes Yes — Yes
SP/Cmmn.
Bus Yes Yes Yes Yes Yes Yes — Yes
SIZE In Inches (and millimeters)
Button Cntr .500 .750 .750 .500 .500 .500 .687 .500
Distances (12,7) (19,05) (19,05) (12,7) (12,7) (12,7) (17,45) (12,7)
3x4, Outer 2.7x2.0 2.35x3.1 2.25x3.0 1.58x2.2 3.0x2.2 3.0x2.2 3.0x2.1 1.5x2.0
Dimensions| (68,58x50.8)| (60,96x78,74) (58,42x76,2) | (40,64x50,8) | (55,88x76,2)| (55,88x76,2) | (53,34x76,2)| (38,1x50,8)
4x4, Outer 2.5x2.7 3.1x3.1 3.0x3.0 2.0x2.0 2.7x3.0 3.0x2.7 3.0x3.0 2.0x2.0
Dimensions| (68,58x63,5)| (78,74x78,74) (76,2x76,2) | (50,8x50,8) | (68,58x76,2)| (68,58x76,2) | (76,2x76,2)| (50,8x50,8)
5x4, Outer — — — — 3.2x3.0 3.2x3.0 3.7x3.0 2.5x2.0
Dimensions| (81,28x76,2)| (93,98x76,2)| (63,5x50,8)
LEGENDING
Telephone Yes Yes Yes Yes Yes Yes Yes —
Other Std. Yes Yes Yes Yes Yes Yes — —
User Apply,
Pre-Printed — — Yes Yes Yes Yes Yes Yes
Custom Yes Yes Yes Yes Yes Yes Yes
LEGEND METHOD
Deadfront,
Thru-Lit — — — — — Custom Yes —
Graphics,
Color — — — — — Yes — —
Plastic,
Molded-In — Custom Yes Yes Custom — Yes Custom
Printed,
Epoxy Ink Yes Yes Custom Custom Yes — Custom Custom
RELATIVE PRICE
Least (1) to
Most (9) 1 8 4 2 3 6 7 5
Keypads
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Standard Keypads grqyll

SERIES 96

Conductive Rubber

FEATURES

* Quality, Economical Keyboards
* Easily Customized Legends

* Matrix Circuitry

esTo

5% e Backlit and Shielded Options
%7%’ Available
i e Termination Mates With Standard
Connectors

* Tactile Feedback to Operator

* 1,000,000 Operations per Button

» Compatible With High Resistance
Logic Inputs B B B8 B
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The Series 96 is Grayhill's most economical 3x4
and 4x4 keypad family. The contact system
utilizes conductive rubber to mate the
appropriate PC board traces. Offered in matrix
circuitry, with shielded and backlit options. Built
with quality component parts, the Series 96 is
subjected to our rigid statistical process control
to insure that it meets our reliability standards.

DIMENSIONS In inches (and millimeters)

3x4 Front Mount Keyboard Standard Versions Shielded/Backlit Versions
030  .340+.015 030 340+ .015
1 2.000=.015__, (0,76) f(a,ewo,as) (0,76) Ps,e4¢o,38)
(50,8 + 0,38) ¥ ¥
| <mt 500 |
(12,7) i< .025 +.002 >l 025 +.002 |
o (12'(5)98 - 150 (3,81) R. (0,64 +0,05) SQ. PIN (0,64 +0,05) SQ. PIN
: 4 CORNERS 550 350
500 " 600 (15,24)W 2o | 1.100 (27,94)<N<——‘ " 8o |
12,7) — } I
600 Ind ) o\ [} o' o\ [}
15,24
DEEH 877 . . o |
(12,7) 2.700 (3,81) (381)
@ A 1.500 +=.015 “ 2.400 2.400
(38,1) (68,58 [e] o|l| (60,96) o o|l| (60,96)
T, | 0 ﬂ
O o o o o o
12 GRAYHILL INC GRAYHILL INC
1.000 ofyo o o ojpe o o
L | N @59 = — {\
SWITCH POSITION 075 (1,91) L LaBEL L ABEL
IDENTIFICATION BUTTON 100 (259) 100 (2,50)
FRONT o |< .308(7,82) sQ. HEIGHT DIA. 4 PLS. DIA. 4 PLS.
PANEL BUTTON 12 PLS. -02(? (0.51) |« 1700 | |« .150 |« 1700 .| |« .150
O = 2% = BUHON (43,18) (381) (43,18) (3:81)
cutouT (43,18) 3,18
I _jeig GUARD . 100 (2,54) REF. | 1= -100 (2,54) REF.
| —{ =250 (6,35) TERMINAL TERMINAL
062 (1,57) R 4PLS. PIN HEADER PIN HEADER
; PO [<— 200 (5,08
2400 2PLS. - . TERMINAL PIN IDENTIFICATION
: IDENTIFICATION
(60,96) £
[ 7|6 54321 9 8765432 1
125 (3,18) MAXIMUM EEEEEEE) @ EEEEEEE EEE)
 PANEL THICKNESS i = <100 2,54 TYP. } =] <100 2,54 TYP.
‘ " RECOMMENDED 098 (2,49) 098 (2,49)
.125(3,18) DIA. REF. TERMINAL REF. TERMINAL
2PLS. PIN HEADER PIN HEADER

Keypads
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é’q A,I[ Standard Keypads

DIMENSIONS In inches (and millimeters)

3x4 Rear Mount Keyboard Standard Versions Shielded/Backlit Versions
030 340+ .015 030 _ 340+ .015
1~ 2.200%.015 __, (o,ze) (8,64 = 0,38) (0,76) [ (8,64 +0,38)
(55,88 + 0,38) 150 (3.81) R. ==,
= 2.000 (50,8) = 4 p._é_' ) I ﬁ ﬁ
= .025 £ 002 i = 025 % .002 i
600 (15,24) 750 (0,64  0,05) SQ. PIN (0,64 +0,05) SQ. PIN
1.000 (19,05)
S00(127) (@5.4) [~ 650 600 (15,24) 700 (17,78)  1.100 (27,94) 500 (12,7)
16,51 : T ' : ' - [ '
.500 (12,7) - ( ) ) Y ) {
ol 8 [ j i
26% 0 @& sk 200 200
+.000 595 =1 |27 (5,08) (5,08)
—.005 (15,11) 1 1.500
(68,33 (38,1)
+0,00
-0,13
1.000
o (25.4) o7l
495 (12,57) == \—sw. POS. ID ||l +—062 (1,57) L LaseL \ LABEL
-308 ~| 2.800 (71,12)- —| =200 (5’08) ;11 3%2’54) R ;11 2‘ﬂé2'54’ R
(7,82) Q. : o : ' .093 (2,36) : 093 (2,36) -
BUTTON 8000+ .015— Il 075(1,91) DIA. 4 PLS. DIA. 4 PLS.
12 PLS. (76,2 £ 0,38) BUTTON
1.990 + .000 —.005 HEIGHT
(50,55+0,00-013) | 450 (0,51) - .100 (2,54) REF. - 100 (2,54) REF.
P HIGH TERMINAL TERMINAL
PANEL 2.000 (50,8) =] '((1)5207) BUTTON PIN HEADER PIN HEADER
MOUNT 1 ’ GUARD TERMINAL PIN
TERMINAL PIN
cuTouT ._128;#000 * IDENTIFICATION IDENTIFICATION
. 3,814 0,00 716 54321 Y 8765432 1
oo | o | 21 XXX 6000006 C000
4PLS. | A =/ <100 2,54 TYP. } = <100 (2,54 TYP.
.062 (1,57) MAXIMUM .098 (2,49) 098 (2,49)
PANEL THICKNESS REF. TERMINAL REF. TERMINAL
v y RECOMMENDED PIN HEADER PIN HEADER
.093 (2,36) DIA., 4 PLS. OR
2-56 X .250 (6,35) LONG STUD
4x4 Front Mount Keyboard Standard Versions Shielded/Backlit Versions
.030 340 .030 340
(0,76) | +.015 (0,76) | +.015

2.500 +.015

.500 + .
(63,5 = 0,38) (8,64 (8,64
500 1.500 A +0,38) A +0,38)

(12,7) (38,1) i .025+.002 [} i 025+ .002 [}
150 (3,81) R. (0,64 0,05) SQ.PIN (0,64 +0,05) SQ. PIN
4 CORNERS 750 1.200 700
.700 (17,78
500 i (17.78) ™ (19,05) i (3048 | [ (17.78) i
(12,7) _ ‘ ‘
i = (R W
(1%?34) © o o o O i o S o i
# ﬂ 150 150
;. 2.700 O o o o o 3,81 O o o o o 3,81
K—A—M 1500 =.015 ﬂ ) 2.400 %8V 2.400 %8V
(38,1) (68,58 ﬂ O of o o off|(60,96) O of o o off|(60,96)
+0,38) o o o o o o o o
GRAYHILL INC GRAYHILL INC
1.000 o jopo o ol o jopo o ol
| (25.4) - = | =
L L
SWITCH POSITION .075 (1,91) LABEL LABEL
IDENTIFICATION EEITGTSTN .100 (2,54) .100 (2,54)
FRONT | |- .308(7,82) SQ. 020 (0.51) DIA. 4 PLS. DIA. 4 PLS.
PANEL BUTTON 12 PLS. HIGH 2200 . [|L .150 2200 .| .150
MOUNT 2.200 125 BUTTON (55,88) (3,81) (55,88) (3,81)
CUTOUT [~ (55,88) 1 (3,18) GUARD
T 6 Q;\ I —+ = 250 (6,35) | |=-100(2,54) REF. - kggg,\(,ﬁﬁil)_REF'
4 PLS. TERMINAL
.Zogzllg,sn R. | |=— .200 (5,08) PIN HEADER PIN HEADER
. TERMINAL PIN
2.400 TERMINAL PIN IDENTIFICATION
(60,96) IDENTIFICATION ‘
[ 87654321 [ 110 98765432
.125 (3,18) MAXIMUM EEEEEEEE) 0000000000000
PANEL THICKNE
AE— RECOMMEEDEDSS Voo < 100 @59) TYP. b o < 100 @59 TvP.
.098 (2,49) .098 (2,49)
.125(3,18) DIA. REF. TERMINAL REF. TERMINAL
2PLS. PIN HEADER PIN HEADER

Keypads
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Standard Keypads

rayhill

DIMENSIONS In inches (and millimeters)

4x4 Rear Mount Keyboard Standard Versions Shielded/Backlit Versions
030 _ .340 030 _ 340
2.700 £.015 (0,76) '( +.015 ©76) [ +.015
(68,58 £ 0,38) 150 (3,81) R. —_———, (8,64 ¥ (8,64
|=<— 2.500 (63,5) — 4PLS. TITTmT +0,38) +0,38)
1600 (15,24) 1.500 =025 + .002 =025 % .002 [}
) ((Jg%‘) (1-;5005) (0,64 +0,05) SQ. PIN (0,64 £0,05) SQ. PIN
500 (12,7) @54) |~ 650 | 700 .900 (22,86) <1200 <—.700 (17,78)
500 (12,7) (16,51) (17.78) \ (30,48) ;
# =17 < - @m_ + +
2650 nlalalozs 200 200
+.000 .595 (12,7) (5,08) (5,08)
—005 (15,11) E0E 1.500 B
(68,33 @ (38,1) =3
+0,00 8
-0,13 13 3
L—-I 1.000 o
% )l @54 \ o
1S X ‘ 3
495 (12,57) = M SW.POS. ID ||l =—.062 (1,57)
308 = |=| 23800 (71,12) -l =200 (5,08) ;11 g(aé2’54) R ;11 g?_éz'“) R &
(7,82) SQ. ’ ) ’ .093 (2,36) - .093 (2,36) : 5
BUTTON 3.000+.015 — o .075(1,91) DIA. 4 PLS. DIA. 4 PLS. 2
12 PLS (76,2+0,38) BUTTON &
REAR ' 2.490+ .000 —.005 HEIGHT
;Pé'\l‘JEN'—T (6325+0,00-0,13) .| 020 (0,51) o .100 (2,54) REF. o .100 (2,54) REF.
HIGH TERMINAL TERMINAL
cuTouT 2500 (635) —=| -((1’5207) BUTTON PIN HEADER PIN HEADER
” : GUARD
JRaOHa
o000 IDENTIFICATION N
. : Y 817654321 110 98765432 1
(5-183‘2’) (_3081‘3; 0.00 2700 CEEEEEEE CEREEEEREEEEEE
| 4 PLS. (68.58) A |~ 100 (2,54) TYP. -] 100 (2,54) TYP.
.062 (1,57) MAXIMUM 1098 (2,49) .098 (2,49)
PANEL THICKNESS REF. TERMINAL REF. TERMINAL
J)_ Y RECOMMENDED PIN HEADER PIN HEADER
.093 (2,36) DIA., 4 PLS. OR
2-56 X .250 (6,35) LONG STUD

CODE AND TRUTH TABLES

Dots in the chart indicate connected terminals when switch is closed.
Terminals are identified on the keyboard.

12 Button Keypads 16 Button Keypads

3x4 MATRIX CODES ax4 MATRIX CODES
Standard Shielded/Backlit Standard Shielded/Backlit
1]e ° ° ° Shielded keypad = Shielded 1]e o ° (] Shielded keypad = Shielded
2 ° ° o |o Backlit keypad = NC 2 ° ° ° ° Backlit keypad = NC
=z (3 10 0 Shielded and backlit keypad = 3 o o o |o Shielded and backlit keypad =
2[4l ° ° . Shielded 3[4 o [0 oo Shielded
5 5 ° ° ° o . ':t 5]e ° ° ° .
ole o |eo ol |o 1 Sh|eIQed keypad = NC ole ° ° ° ° 1 Sh|eIQed keypad = NC
; 7 e P Py ° gﬁgkln keypad = Eg Panel 1 ~ 3 7 ° ° Py Py Bapkln keypad = EI.‘ Panel 1 ~
3ls ° Py Py ° ielded and backlit keypad = =8 o ° ol e Shielded and backlit keypad =
'I: 9 Py Py ° ° EL Panel 1 E 9le ° ° ° EL Panel 1
@ [10]e olle ) 1 Shielded keypad = NC § 10{ le L) e L) 1 Shielded keypad = NC
1) e ofl |o . Backlit keypad = EL Panel 2 LY L ° . ° Backlit keypad = EL Panel 2
12 LJ L L L Shielded and backlit keypad = 12 U ° ° ° Shielded and backlit keypad =
516(711/2[3]4(|6]7]812|3]14]5[1(9110] EL Panel2 13| e oo . EL Panel 2
TERMINAL LOCATION 4] le o)l le o
15 ° ° ° °
16 0 o ° °
516]718]1]12|3/4]16]17/8]19]2]3[4]5] 1]10]11
TERMINAL LOCATION

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com
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grqyll Standard Keypads

SPECIFICATIONS

Rating Criteria

Rating at 12 Vdc: 5 milliamps for .5 seconds
Contact Bounce: < 12 milliseconds

Contact Resistance: < 300 milliohms max.
Voltage Breakdown: 250 Vac between
components

Mechanical Operation Life: 1,000,000
operations per key

Insulation Resistance: > 10'2ohms @ 500 Vdc
Push Out Force Per Pin: 5 Ibs.

Operating Features

Travel: .040 minimum

Operating Force: 175 + 40 grams
Operating Temperature: -30°C to +80°C

Material and Finishes

Terminal Pin: Phosphor bronze

PC Board: FR-4 glass cloth epoxy
Keypad: Silicone rubber, durometer 50 + 5
Housing: ABS, cycolac FR15

Housing Color: Black

STANDARD LEGENDS

Shielding Effectiveness

Results shown are typical for a standard Grayhill
Series 84S keyboard. A conductive gasket will
generally increase the shielding, depending on
the size and shape of the gasket and its material.
Data derived for E-Field Radiation.

Test Method:

Measurements were made with the keyboard
mounted to a brass plate, which in turn was
mounted to a shielded enclosure containing the
receiving equipment. A signal generator provided
the frequency source that was radiated from the
transmitting antenna to the enclosed receiving
antenna. The spacing between antennas was
maintained constant throughout the frequency
range. The effectiveness rating is determined
by establishing a reference reading without
obstruction between the two antennas and
determining the difference between that reading
and the test setup reading.

Note:

When measured in actual equipment, shielding
effectiveness is determined by many factors.
This method accurately represents the shielding
effectiveness of the Grayhill Series 84S under
Ideal test conditions.

SHIELDING EFFECTIVENESS OF

dB SERIES 96 E.L. KEYPADS
100
~N —
80
60
\/\/
40
20
0
01 10 100 400 800 2000 6000 10000 18000

MHz
— - Represents shielding effectiveness
greater than or equal to line.

Frequency Rating
M Hz in dB
0.1 > 66.2
10 > 94.8
100 90.5
400 64.2
800 42.3
2,000 40.5
6,000 33.1
10,000 34.4
18,000 37.0

Available through Grayhill Distributors

-102

To order one of the configurations below, use the dash number shown here; select the keypad
size and code, and order the part number with the appropriate legend dash number.

-006 -152

-056

ORDERING INFORMATION

I

96AB2-102-FS-EL

Grayhill Series Number
Keyboard Size: A = 3x4, B = 4x4
Circuitry: B2 = Matrix (terminal pin header)

E.L. Panel Backlighting Option
EL = Backlit, Blank = Non-backlit

EMI/RFI Shielding Option
S = Shielded, Blank = Non-shielded

Mounting Option: F = Front panel mount, R = Rear panel mount

Standard Legend Choices

12 Position legends

102 = Black legends on a white button
152 = White legends on a black button
16 Position legends

006 = Black legends on a white button
056 = White legends on a black button

L

Keypads
6

Available from your local Grayhill Distributor.
For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.
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Standard Keypads

SERIES 84B
Backlit with Self
Adhesive Legends

FEATURES

e Backlit for Low Light Applications
» Waterproof Silicone Rubber

* Audible, Tactile Contacts

* Low Contact Resistance

* Optional RFI/EMI Shielding

¢ 3,000,000 Operations per Button

DIMENSIONS |In inches (and millimeters)

payhill

.290 REF (STYLE 1)

3 x 4 Keyboard

#6-32
MOUNTING
STUD

STAINLESS STEEL
STYLE "1"

EMI SHIELD P2

#6-32
MOUNTING
STUD

PHOSPHOR BRONZE STD.
STYLE "2"

368 REF (STYLE2) | |~— 100 TYP.
— - |- 525
750,3 EQ SPS., SWITCH .025.002 SQUARE #6-32 MTG
TOL.NON-ACCUM. POSITION TERMINAL PINS STUD
| IDENTIFICATION 7 PLACES 4 PLACES
XYABCDEF G
425 000000000,
I @—@ *
30-;80 = * ‘U—u‘; + 1.500 DETAIL A
B 750
mh L ABEL o % 4 * TERMINAL PIN IDDEEIEII_‘I/:ITCATION
SCALE=15:1
368 L*
425 —= |—-—
REF. 350 —= 800
750,2 EQ.SPS., 267 1,650
TOL.NON-ACCUM. REF.
1390 SQ. LEGEND -
INSERT AREA 207
2.350 +.020 f=— 357
4 x 4 Keyboard #6:32 MTG
STUD,
6 PLACES
.750,3 EQ SPS,, SWITCH 025 .002
TOL.NON-ACCUM. POSITION Q. TERMINAL 490 —»|
IDENTIFICATION PING 70 PLOS
'3
425 > M
— H(e)
mm 100 @ h * G(=)
= TYP. B 2.250 F(s)
Py E |44 le o
= [:ff o
} 775 * LU E B(a)
i | -
|
405 o] | 290REF oo || DETAIL A
- TYLE 1) -
_%BHEF) 1.125 TERMINAL PIN IDENTIFICATION
.750,3 EQ.SPS,, (STYLE2) 750 DETAIL
TOL.NON-ACCUM. SCALE=15:1
390 SQ. — REF. LABEL
LEGEND 1.500
INSERT AREA ~—.207
3.100 + .020 le— 357 [=— 2120 —=|
Stud Detail
.U20 MAX. .020 MAX.
ABOVE SURFACE "A" ABOVE SURFACE "A"
OF P.C. BOARD OF P.C. BOARD
DOME DOME
RETAINER RETAINER
EMI SHIELD

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com
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érqyll Standard Keypads

SCHEMATIC AND TRUTH TABLE

3x4
X - v ° o1
° 0|2
._/j(/ _)i/ L cle °|3
® 110 A|A2 o 4
NTHE op
s s z ° o 6
SN e8| oM e e [
g ¥y Yy Yy ¥y Yy ] ] ] 8 ° ° 8
© sz |EDfe ° 9
g ¥y Yy Yy %y ¥y , , , SR oTs m
J_‘ J_‘ J_‘ §“§ o |o 1
° ° 12
© x| v[alB[c[p[E[F[G
0 i u
5 171 IDENTIFCATION
4x4
® ® 0 O 1]e °
2 ° °
NSNS L
4 olo
o1 eHHE
5 7 6 ° o
L o o L 7 o [ [e
% 2 ® —‘ —‘ —‘ —‘ 8 el |eo

mooIT—=H>»nN
moOOoZ>»

o[o]o]o

n3|e

SWITCH POSITION IDENTIFICATION

BN A fal T ]
o 11 1] s LTl .
A|B|[C|D|E[F|G[H|Y|X
é IDENTICATION
Typ. Current Consumption
LED Color Forward Voltage Resistor (With 5V Pwr. Supply)

Min. Typ. Max. (OHMS) 3x4 4x4
Red - 1.95 2.40 43 155mA 205mA
Yellow/Green - 1.95 2.40 43 155mA 205mA
Green 1.50 - 2.40 43 155mA 205mA
Orange - 1.95 2.40 43 155mA 205mA

Materials and Finishes

Terminal Pins: Copper alloy CDA 725

PC Board: FR-4 glass cloth epoxy

Dome Retainer/Rear Seal Sheet: Polyester
Mounting Studs: Style 1: Stainless steel,
Style 2: Phosphor bronze

Optional Hex Nut: Stainless steel, passivated
Optional EMI Shield: Aluminum foil

Keypad: Silicone rubber

SPECIFICATIONS

Rating Criteria

Rating at 24 Vdc: - 10 milliamps resistive
(max.)

Contact Bounce: 4 milliseconds maximum
at make; 10 milliseconds, at break
Contact Resistance: 10 ohms maximum

Life Expectancy: 3 milliorr operations/button
Insulation Resistance: >1,000 megohms

Operating Features

Pre-Travel: .030 inches minimum
Operating Force: 20 + 4 ounces
Humidity: 0 to 98% (no condensation)

SELF-ADHESIVE LEGEND SHEETS

Each 8.5" x 11" legend sheet contains commonly used symbols, terms, alpha characters and 0-9 in helvetica bold type. Self- adhesive
legends are clear urethane on a chrome mylar base. Adhesive is silicone/acrylic. Legends can be purchased in the following ways:

1. Entire legend sheets: Part numbers 84AC5012-1, -2, -3 OR -4.

2. Individual legends: Part numbers 84AC5012-0001, -0002 etc. (Individual legend pins are for groups of 10 legends each)

3. See Grayhill drawing 84AC5012-X for detailed information on available legends, sizes and fonts.

ORDERING INFORMATION

84B = Insertable Legend, Sealed and Shielded
84BN = Insertable Legend, Sealed and Non-Shielded

Keyboard Size: A=3x4,B=4x4
B = Matrix Code
1 = Style "1" Terminal Pin Header (see stud detail), 2 = Style "2" Terminal Pin Header (see stud detail)

84BN-AB1-022AN
T— N = Mounting Nuts Supplied and Shipped Loose, Blank = No Nuts Supplied
Led Color: A = Red, B = Yellow, C = Green, D = Orange

W

Keypads
8
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Standard Keypads mzy//

SERIES 84BL
Standard Backlit

FEATURES
 Backlit for Low Light Applications
* Waterproof Silicone Rubber
¢ Audible, Tactile Contacts
ﬁ'y A}Il o Low_ Contact Resistance.
i’— * Optional RFI/EMI Shielding
* 3,000,000 Operations per Button

ol So
2 S
Crnes®

DIMENSIONS In inches (and millimeters)

3 x 4 Keyboard
290 REF (STYLED) | —>{|=— 100 TYP.
368 REF (STYLE
025.002 ™ 525
.750,3 EQ SPS., SWITCH “SQUARE 46-32 MTG TERMINAL PIN
TOL.NON-ACCUM. POSITION TERMINAL PINS STUD. e ATION
IDENTIFICATION 9 PLACES 4 PLACES
b FarY XYABCDEFG
R A\ ¢ ’ EEEEEEEER
3.100 - { 1.500
+.020 } 750
™ sl \Hé T DETAIL A
TERMINAL PIN IDENTIFICATION
- - DETAIL
425 —] I__ SCALE=1.5:1
350 —=] 00
.750,2 EQ.SPS., 1,650
TOL.NON-ACCUM. H f=—.267 -
REF.
4905Q. — e o7
2.350 + .020 —| le— 357
4 x 4 Keyboard
#6-32 MTG
STUD,
6 PLACES
750,3 EQ SPS., SWITCH 025 002 TERMINAL PIN
TOL.NON-ACCUM. 5. TERMINAL 490 —»] IDENTIFICATION
PINS 10 PLCS.
Y X(=)
] SR e
100 f H(a)
h TYP. 2250 g
s100 p o4 [l [ < £
+.020 ) oS
a5 1 €0,
T B(s)
3 f A
290 REF
BRERI0 = [~ 1125 DETAIL A
7503 EQ.SPS,, —— '(SSQI'%/EEZ) 750 TERMINAL PIN IDENTIFICATION
TOL.NON-ACCUM. 267 DETAIL
REF. LABEL SCALE=15:1
207 1.500
3.100 +.020 —— 357 —2120 —=
Stud Detail
V20 MAX. 020 MAX.
ABOVE SURFAGE "A" ABOVE SURFACE "A"
OF P.C. BOARD OF P.C. BOARD
200
MAX.
DOME DOME
RETAINER RETAINER
EMI SHIELD EMI SHIELD ==
#6-32 #6-32
MOUNTING MOUNTING ==
STUD STUD
STAINLESS STEEL PHNSPHOR BRONZE STD.
STYLE"1" STYLE 2"

Keypads
Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 ¢ Fax: 708-354-2820 * www.grayhill.com 9



érqyll Standard Keypads

SCHEMATIC AND TRUTH TABLE

3x4
@ T R T o ° : ;
N 2 cl o[3
® 11 AlA12 -
. INTR R
IR 88 9T e ol &
fy ¥y ¥y VW ¥y ¥y ® —‘ —‘ —‘ §5 ECD) . ° : i
fy Yy Yy vy Yy Yy 7 . , §§ E ole m
I IS B o |o I
5 101 OEEOEEED
X|Y|A[B|C|D|E|F|G
& J] Jv] )] IDENTIFICATION
4x4
® ® ©® O o el L1 Je
: 1P HHEEH.
L2 |2 |5 |5 3 3 - ° : ?ﬁ
vy Yy G 1110 § 3 ° T o
o vy v v v v v [+ |% |5 |5 £ o] [ S 2 oo
v oy Yy oyyr C N N R 2 i ° ° EE
BRI AN e :
@M % hs ° °
% & AlB|C :) E[F|G :I Y[X
@ IDENTIFICATION
Typ. Current Consumption
LED Color Forward Voltage Resistor (With 5V Pwr. Supply)
Min. Typ. Max. (OHMS) 3x4 4x4
Red - 1.95 2.40 43 155mA 205mA
Yellow - 1.95 2.40 43 155mA 205mA
Green 1.50 - 2.40 43 155mA 205mA
Orange - 1.95 2.40 43 155mA 205mA
STANDARD LEGENDS
Available through Grayhill Distributors To order one of the configurations below, use the dash number shown here; select the
keypad size and order the part number with the appropriate legend dash number. Contact Grayhill for Customs.
-014 -113 -016
SPECIFICATIONS Life Expectancy: 3 million operations/button ~ Materials and Finishes
Rating Criteria Insulation Resistance: 1,000 megohms Terminal Pins: Copper alloy CDA 725
Rating at 24 Vdc: - 10 milliamps resistive . PC Board: '_:R'4 glass cloth epoxY
Contact Bounce: 4 milliseconds maximum Operating Features Dome Retainer/Rear Seal Sheet: Polyester
at make: 10 milliseconds. at break Pre-Travel: .030 inches minimum Mounting Studs: Style 1: Stainless steel,
Contact Resistance: 10 ohms maximum Operating Force: 20 + 4 ounces Style 2: Phosphor bronze
Humidity: 0 to 98% (no condensation) Optional Hex Nut: Stainless steel, passivated

Optional EMI Shield: Aluminum foil

Keypad: Silicone rubber
ORDERING INFORMATION

84BL = Printed Legend, Sealed and Shielded
84BLN = Printed Legend, Sealed and Non-Shielded
Keyboard Size: A=3x4,B=4x4

B = Matrix Code
1 = Style "1" Terminal Pin Header (see stud detail), 2 = Style "2" Terminal Pin Header (see stud detail)

84BLN-AB1-XXXAN
"T— N = Mounting Nuts Supplied and Shipped Loose, Blank = No Nuts Supplied
Led Color: A = Red, B = Yellow, C = Green, D = Orange
Standard Legends: -112 or -113 for 3x4, -014 or -016 for 4x4

Keypads
10 Grayhill, Inc. « 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 + www.grayhill.com



Standard Keypads ém:yﬁlll

SERIES 84S
Sealed

FEATURES

» Waterproof Silicone Rubber

* Easily Customized Legends
= ¢ Audible, Tactile Contacts
“" A; Y * Low Contact Resistance

* Optional RFI/EMI Shielding
i 3,000,000 Operations per Button

DIMENSIONS In inches (and millimeters) CIRCUITRY
1 Button Module
1.125 + .020 #4-40 MTG. STUD,
(28,58 £ 0,51) 2 PLACES (ALSO —{ 500 |
SERVES AS (127)
.562 (14,27) TERMINALS) 313 > o MTG. MTG.
(7.95) STUD / sTuD
T L Q00000 & { —e
1.125 + .020 [ 490 /4 500
(28,58 + 0,51) (12,45) SQ. j (127)
¢ n Q00000 ©) X
L _
562 (14,27)— LABEL ?
500 (12,7 313
366 (9,30) SQ. 500 (12,7) —= (7.95) SINGLE THROW,
BUTTON AREA 270 (6,86) —=| |= ’ NORMALLY OPEN
362 = .015 -
(9,19 + 0,38)
Unless otherwise noted, linear dimension tolerances are + .010 (0,25) Note: Mounting studs serve as terminals.
3x4 Keyboard Matrix Output Single Pole/Common Bus
(=100 (2,54) TYP. | j=.100 (2,54) TYP.
750 (19,05) 3 EQ. SPS. SWITCH POSITION S =525 (13,34) bl =225 (5,72)
TOL. NON-ACCUM. IDENTIFICATION
r #6-32 MTG r #6-32 MTG
—  .025+.002 ) STUD | STUD
_ (0,64 +0,05) SQ. 4 PLACES 4 PLACES
TERMINAL ) 1L A Il
K 450 PI+NS H ©—9 ﬁ{?
3.100£.020 45 (12,45) Y 1500 ; o Y 1500
(78,74=0,51) (10,80) sQ. '-‘[ l]_—"' 750 (38,1) 750 (38,1)
19,05
' LABEL] {é;M@ ( ; ) LABEL~4® 5 (19405)
425 (10,80) = | |~ .337+.015
( : (8,56 = 0,38) -800 .800
.750 (19,05) 2 EQ. SPS. | i 267 + 015 350 | le (20,32) 350 | |< (20,32)
TOL. NON-ACCUM. (6.78 = 0,.38) (8,89) (8,89)
.366 (9,30) SQ.— N 1.650 (41,91) 1.650 (41,91)
BUTTON AREA 1] =500 (12,7)
|<2.350 +.020 | |=— .270 (6,86)
(59,69 £ 0,51)
o 100 (2,54) REF. TERMINAL o 100 (2,54) REF. TERMINAL
PIN HEADER PIN HEADER
TERMINAL PIN TERMINAL PIN
IDENTIFICATION IDENTIFICATION
Y ABCDEEFG Y IAHBJCKDLEMFNG
__ (@XeXa)eXaX=e) EEEEEEEEEEEEE)
t .098 (2,49) REF. TERMINAL Fo% (2,49) REF. TERMINAL
PIN HEADER PIN HEADER

Keypads
Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 ¢ Fax: 708-354-2820 * www.grayhill.com 11



é,q Y/ 4 Standard Keypads

DIMENSIONS In inches (and millimeters)

4x4 Keyboard Matrix Output Single Pole/Common Bus
.750 (19,05) 3 EQ. SPS. SWITCH POSITION 490 (12,45) |  |= 490 (12,45) | =
TOL. NON-ACCUM. IDENTIFICATION |— #6-32 MTG |— #6-32 MTG
750 o STUD .750 STUD
y .025 +.002 (19,05) (19,05)
(0,64 +0,05) SQ. 6 PLACES : 6 PLACES
m TERMINAL T Bl
™ TN 100 © f oo ©
(2,54) (2,54)
3.100 +.020 TYP 220 TP 2220
100+ 425 ’ o= © (67,15) ’ > 57,15
(78,74 £ 0,51) (10.80) | E" 'y d i 1 & = 6719)
A 775 ( (;ggg) I ( 1.125
; 28,58)
(19,69) 800 ¢
Pite | | efjrrt aml) o || Y
N 425 J 425 J
425 (10,80) = L 3372015 510 » |< (10.80) 310 (7,87)= |= (10,80)
(856£038) (7 q7) 1.500 ' 1.500 '
) 500 | 1.
70 e sEa. 5P, - T
g - . (6,78 +0,38) 2.120 2.120 (53,85) fe—— |
.366 (9,30) SQ. — |~ 500 (12,7) (53,85)
BUTTON AREA |« 3.100+.020 _ | |<_ -270(6,86) - .098 (2,49) REF. - .098 (2,49) REF.
(78,74 +0,51) TERMINAL TERMINAL
i PIN HEADER + PIN HEADER
~_ (GF ~TERMINALPIN ~ (A ~TERMINALPIN
(o) E f IDENTIFICATION By IDENTIFICATION
1100 (2,54) REF. (20 D .100 (2,54) REF. g
TERMINAL g TERMINAL E
PIN HEADER o » PIN HEADER (X £
(8 G G
@H H
J
K
L
M
N
P
Q
R
s
CODE AND TRUTH TABLES
Dots in the chart indicate connected terminals when switch is closed. Terminals are identified on the keyboard.
12 Button Keypads 16 Button Keypads
CODES CODES
3x4 4x4
Matrix Single Pole/Common Bus Matrix Single Pole/Common Bus
1le o ° o 1|e ° ° °
2 ° ] [ o 2 ° o [ °
Z|3 10 ° . 3 ° ° ° °
8 4|e o [ o 5 4 oo [ ]
g 5 o o o ° : 5]e (] ] °
o|6 ° ° ° o O|6 ° ° ° °
; 7]e . . ° 97 . ° ° °
ols ° ° [ ° Z|(8 0 o ° °
'|: 9 o o . [ 8 9le ° o o
3 10| e ° ° ° '5 10 ° ° ° °
1] [e ° o |o o fyq ° ° ° °
12 [ o oo 12 o [ ° °
clBlalG[FIEID][EIcIBIF[DIAINIKIHIM LIJ]G 13|e . . .
TERMINAL LOCATION 14] |e ° U e
15 ° [ ° °
16 o ° ole
AlBlcD[E[F]GIH][DIB[AlC[H[FIElGIKIM LIJ P RIQ[N]S
TERMINAL LOCATION
SPECIFICATIONS

Rating Criteria

Rating at 24 Vdc: <10 milliamps resistive

Contact Bounce: 4 milliseconds maximum
at make; 10 milliseconds at break

Contact Resistance: MOS, TTL, and DTL
compatible. (10 ohms maximum)

Life Expectancy: 3 million operations/button
Insulation Resistance: []J1,000 megohms

Operating Features
Pre-Travel: .030 inches minimum
Operating Temperature: -55°C to 85°C

Keypads

Operating Force: 20 + 4 ounces
Humidity: 0 to 98% (no condensation)
Minimum Push Out Force Per Pin: 5 pounds

Materials and Finishes

Terminal Pins: Copper alloy CDA 725,
solder-plated

PC Board: FR-4 glass cloth epoxy
Contact Dome: Stainless steel, selectively
gold-plated

Dome Retainer/Rear Seal Sheet: Polyester

Mounting Studs: Phosphor bronze
Optional Hex Nut: Stainless steel, passivated
Optional EMI Shield: Aluminum foil
Keypad: Silicone rubber

Buttons: ABS Cycolac, grade FR15U

Shielding Effectiveness

Results shown are typical for a standard Grayhill
Series 84S Keyboard. A conductive gasket will
generally increase the shielding, depending on
the size and shape of the gasket and its material.
Data derived for E-Field Radiation.

12
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Standard Keypads érayll

dB SHIELDING EFFECTIVENESS OF 84S-AC2

100
1N
80 z
60
40 —
20
0
01 10 100 400 800 2000 6000 10000 18000

MHz

— — Represents shielding effectiveness
greater than or equal to line.

STANDARD LEGENDS

Frequency Rating

MHz in dB
0.1 [66.2
10 [194.8
100 90.5
400 64.2
800 42.3
2,000 40.5
6,000 33.1
10,000 34.4
18,000 37.0

Test Method:

Measurements were made with the keyboard
mounted to a brass plate, which in turn was
mounted to a shielded enclosure containing the

receiving equipment. A signal generator
provided the frequency source that was radiated
from the transmitting antenna to the enclosed
receiving antenna. The spacing between
antennas was maintained constant throughout
the frequency range. The effectiveness rating
is determined by establishing a reference
reading without obstruction between the two
antennas and determining the difference
between that reading and the test setup reading.

Note:

When measured in actual equipment, shielding
effectiveness is determined by many factors.
This method accurately represents the shielding
effectiveness of the Grayhill Series 84S under
ideal test conditions.

Available through Grayhill Distributors

-112

To order one of the configurations below, use the dash number shown here; select the
keypad size and code, and order the part number with the appropriate legend dash number.
The buttons in these keypads can be removed, and reinserted in any configuration.

-014 -113

-016

CUSTOM LEGENDS

Library of Legends

Grayhill maintains a legend library which
contains the most often requested special
legends and many unusual ones. If the legend
is in the library, the cost to utilize this legend in
your keypad configuration is minimal. If the
legend is not available, Grayhill can list the
charges required to add your legend to the
library. In this manner, new legends are added
on a periodic basis. Custom legends to fit your
unique requirements may not be as expensive
as you think, contact Grayhill.

Adding Color

Use colored buttons to segregate button
groupings or to provide originality. Available in
black legends on white or yellow buttons, orin
white legends on black, green, red or blue
buttons. Two popular combinations, black on
white and white on black, are available from
Grayhill stock. Delivery time will increase for
other color combinations.

MicjcilE]F

HEADER CONNECTORS

Compatible with: Samtec, Inc. Header Series
BCS, BSW, CES, ESW, ESQ, SLW, SSW, SSQ,
IDSS and IDSD or equivalent.

Available from your local Grayhill Distributor.
For prices and discounts, contact a local Sales
Office, anauthorized local Distributor or Grayhill.

ORDERING INFORMATION

84S-AC2-113-N

|

Mounting Nut Option

N = Provided with hex nuts for mounting; Blank = Nuts not provided
Standard Legend Choices

3x4 Size: -112 or -113; -000, No buttons; -101, Blank Buttons
4x4 Size: -014 or -016; -000, No buttons; -001, Blank Buttons

1 Button Size: -001, No legend, white button

Grayhill Series Number

Shielded or Non-Shielded Option

S = Shielded; SN = Non-Shielded

Size Option: A = 3x4; B = 4x4; C = 1 Button

Circuitry Option (B2 and C2 not applicable to 1 button)
B2 = Matrix in-line pins

C2 = Single pole/common bus, in-line pins

-4 C3 = 1 Button, SPST-N.O., non-shielded only

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

Keypads

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com 13
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SERIES 84LS

Sealed, Low Profile

FEATURES

* Waterproof Silicone Rubber

* Easily Customized Legends

¢ Audible, Tactile Contacts

e Low Contact Resistance

* Optional RFI/EMI Shielding

* 3,000,000 Operations per Button

DESCRIPTION

The Series 84LS is the low profile version of Grayhill's
popular Series 84S sealed keypads. These keypads are
legended by epoxy ink printing the rubber key tops. Custom
legends and colors are available at a nominal cost. The
Series 84LS is offered with a choice of matrix or single
pole/common bus circuitries and EMI shielding.

DIMENSIONS In inches (and millimeters)

3x4 Keyboard Matrix Output Single Pole/Common Bus
=100 (2,54) TYP. | =100 (2,54) TYP.
750 (19,05) 3 EQ. SPS. SWITCH POSITION S =525 (13,34) e w225 (5,72)
TOL. NON-ACCUM. IDENTIFICATION
r #6-32 MTG r #6-32 MTG
' —  .025+.002 1 STUD / STUD
,z @EI (0,64 = 0,05) SQ. 4 PLACES 4 PLACES
TERMINAL & P
] PINS 199 M ©—¢ ﬁé I
4 |n| 490
3.100 +.020 . —L (12,45) L l]_—l-l V 1.500 T — * 1.500
(78,74 £ 0,51) (10,80) sQ. | 750 (38,1) .750 (38,1)
| ) S |} S| (19,05) (19,05)
| LABEL~|4@ © i LABEL~4® ©
10 1 l@ [ *
425 (10,80) -] = 4| |l .368 £.015 800 800
(9,35 + 0,38) - .
.750 (19,05) 2 EQ. SPS. L 267 « 015 350 _, | (20,32) 350 | le (20,32)
TOL. NON-ACCUM. (6,78 + 0,38) (8,89) (8,89)
.455 (11,56) SQ. e o 1.650 (41,91) 1.650 (41,91)
PRINTABLE AREA ) = 867(9,07)
|« 2.350 +.020 .| | |~ 207 (5,26)
(59,69 +0,51)
Y 100 (2,54) REF. TERMINAL - 1100 (2,54) REF. TERMINAL
PIN HEADER PIN HEADER
TERMINAL PIN TERMINAL PIN
TEMINAL PINS IDENTIFICATION IDENTIFICATION
ESELAET?SNSTHESE Y ABCDEFG Yy INAHBJCKDLEMFNG
1x4 Keyboard T OEEEEE®  EEEEEEEEEEEER
t .098 (2,49) REF. TERMINAL .098 (2,49) REF. TERMINAL
| oo dod oo | PIN HEADER PIN HEADER

E D C B A

(ORIENTATED PER BOTTOM VIEW) Single Pole/Common Bus

4500 3,875 |
[114,3) [9843]
500 — 100 REF. »
SWTCHEOSTION 563 1125 3EQ.SPS 352 e {127] [254] faphma
[14.29] [2858] [8,94] 3PLACES TERMINAL 8 PLACES
TOL. NON-ACCUM. PIN HEADER
025 SQ
i j [084]
455 SQ. 11 1.125 S
[1156] || 2 3 7 [2858]
R.050 4 PLACE
[127] 660 SQ. 202 e
[16,76] [513]
302 1,125
1767 128,58]
475 ——| 3 PLACES SPS.
[12,07]

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5897 ¢ USA e« Phone: 708-354-1040 « Fax: 708-354-2820 « www.grayhill.com



Standard Keypads g,qyﬁ ¥/ 4

DIMENSIONS In inches (and millimeters)

4x4 Keyboard Matrix Output Single Pole/Common Bus
750 (19,05) 3 EQ. SPS. SWITCH POSITION 490 (12,45) | = 490 (12,45) | |
TOL. NON-ACCUM. IDENTIFICATION — #6-32 MTG |— #6-32 MTG
T50 e m STUD 750 STUD
i .025 +.002 (19,05) (19,05)
— — (0,64 +0,05) SQ. 6 PLACES ’ 6 PLACES
tm TERMINAL BR T ]
FIEICIE] (. e N EINE
(2,54) (2,54)
5 7 490 TYP. 2250 ‘pyp. 2.250
3.100 +.020 D [ l & -« &> <®
45 j || S | N (57,15) 57,15
(78,74 % 0,51) (10.80) || (182515) — 'y d ) | > 67,19)
Lo [| o] - oo ( 1izs | [ 1,125
= 775 28,58
= '— (19,69 NP0y y T s00 (@858 |
12 ‘ Pl e cosl o | | @
4 425 J 425 J
425 (10,80) »| = T | 388015 gy ) o (10,80) 310 (7,87) = |= (10,80)
750 (19,05) 3 EQ. SPS (0352038 (787) | | 1500 o] <1500 |
Ao 90320, SPS. bl |« 267015 (38,1) LABEL (38.1) LABEL
OL. NON-ACCUM. (6,78+0,38) 2.120 2.120 (53,85)
455 (11,56) SQ. . ss7@on 0089
PRINTABLEAREA | 3100+.020 _ | | 207 (5,26) > 1= .098 (2,49) REF. ol 1= .098 (2,49) REF.
(78,74 £ 0,51) TERMINAL TERMINAL
PIN HEADER PIN HEADER
o i
1x1 Keyboard ®F , TERMINALPIN A TERMINAL PIN
#4-40 MTG STUD (ALSO (®E IDENTIFICATION B IDENTIFICATION
1.125 SERVE AS TERMINALS) 100 (2,54) REF. (% D .100 (2,54) REF. 8
+.020 500 |~ TERMINAL (20 2 TERMINAL E
562 = .313a1 =~ PIN HEADER o » PIN HEADER X ¢
T ()G G
1ol * (@ H H
1.125 490 9 J
020 j 590 K
562 T L
by 313 W
Z N
] P
.366 SQ. LABEL Q
BUTTON AREA R
362 +.015 s
CODE AND TRUTH TABLES
The chart indicates the relationship of the terminal pins to each key switch.
The dot indicates a closed switch. Terminals are identified on the keyboard.
4 Button Keypads 12 Button Keypads 16 Button Keypads
CODES CODES CODES
x4 PINS 3x4 Matrix Single Pole/Common Bus Ax4 Matrix Single Pole/Common Bus
=2 1|e ° 1|e [ . . 1]e . . .
0 9[2] |[e ° o Je] Je ° ° 2| Je ° ° °
': ';: 3 [ o FaK] ole ° ° 3 ° ° ° °
200y oo Q4]e D D . 3[4 o [o D .
mo = []

- |AIBIC|D|E g 5 . (] . ° : 5|e . ° °
TERMINAL o |6 o L4 [ o o6 o ° ° °
LOCATION =k D D D o Sz . D . o

o8 ° ° o ° Z|(8 o ° ° °
|': 9 ° o [ o E 9|e ° o °
2 o] o . . 5ol e . D °
11| |e . o |o o4 ° . ° .
12 [ ° ole 12 O L [ °
clelalG[FlE[D][E[CIBIF[D[AIN[K[HIM L[J]G 13| e . . °
TERMINAL LOCATION 141 e o U o
15 ° o ° °
16 o ° ole
aAlBlcID[E[F[c[H][D[BIA[CIHIF[E[GIKIML]J [P [RIQ[N]S
TERMINAL LOCATION
SPECIFICATIONS Life Expectancy: 3 million operations/button Materials and Finishes

Rating Criteria

Rating at 24 Vdc: < 10 milliamps resistive
Contact Bounce: 4 milliseconds maximum at
make; 10 milliseconds, at break

Contact Resistance: MOS, TTL, and DTL
compatible. (10 ohms maximum)

Operating Temperature: -55°C to 85°C

Insulation Resistance: 1,000 megohms

Operating Features

Pre-Travel: .030 inches minimum

Operating Force: 20 + 4 ounces

Humidity: 0 to 98% (no condensation)
Minimum Push Out Force Per Pin: 5 pounds

Terminal Pins: Copper alloy CDA 725

PC Board: FR-4 glass cloth epoxy

Dome Retainer/Rear Seal Sheet: Polyester
Mounting Studs: Phosphor bronze

Optional Hex Nut: Stainless steel, passivated
Optional EMI Shield: Aluminum foil

Keypad: Silicone rubber

Grayhill,

Inc. « 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5887 « USA « Phone: 708-354-1040 « Fax: 708-354-2820 e www.grayhill.com
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Shielding Effectiveness

Results shown are typical for a standard Grayhill
Series 84LS Keyboard. A conductive gasket will
generally increase the shielding, depending on
the size and shape of the gasket and its material.
Data derived for E-Field Radiation.

dB SHIELDING EFFECTIVENESS OF 84S-AC2

100
“IN

80 <

60
40 —
20

0

01 10 100 400 800 2000 6000 10000 18000

MHz

— — Represents shielding effectiveness
greater than or equal to line.

STANDARD LEGENDS

Frequency Rating
MHz in dB
0.1 66.2
10 94.8
100 89.0
400 70.6
800 42.5
2,000 39.5
6,000 32.6
10,000 45.2
18,000 42.2

Test Method:

Measurements were made with the keyboard
mounted to a brass plate, which in turn was
mounted to a shielded enclosure containing the
receiving equipment. A signal generator provided

the frequency source that was radiated from the
transmitting antenna to the enclosed receiving
antenna. The spacing between antennas was
maintained constant throughout the frequency
range. The effectiveness rating is determined
by establishing a reference reading without
obstruction between the two antennas and
determining the difference between that reading
and the test setup reading.

Note:

When measured in actual equipment, shielding
effectiveness is determined by many factors.
This method accurately represents the shielding
effectiveness of the Grayhill Series 84LS under
ideal test conditions.

Available through Grayhill Distributors

To order one of the configurations below, use the dash number shown here; select the keypad
size and code, and order the part number with the appropriate legend dash number.

-112 -016
A
-301 -302 -201
CUSTOM LEGENDS HEADER CONNECTORS

Any reasonable legend can be printed in the
key area. Fax a sketch of your requirements to
Grayhill. Printing and symbols will be coordinated
in keeping with concepts of good design. Or, if
required, the details of your submitted artwork

ORDERING INFORMATION

will be matched as closely as possible. Allow
3 to 4 weeks for custom legend delivery. A
nominal charge, depending on the total quantity
of keypads ordered and the complexity of the
legend, will be assessed.

S = Shielded
SN = Non-Shielded
Size Option

Circuitry Option

84LS-AC2-113-N
"T— Mounting Nut Option

1x1 Size, choose -201

Grayhill Series Number
Shielded or Non-Shielded Option

A=3x4 B=4x4 C=1x1

B2 = Matrix in-line pins  C2 = Single pole/common bus, in-line pins

N = Provided with hex nuts for mounting
Blank = Nuts not provided

Standard Legend Choices

3x4 Size, choose -112 or -113

4x4 Size, choose -014 or -016

1x4 Size, choose -301 or -302

F=1x4

Compatible with:

Samtec, Inc. Header Series
BCS, BSW, CES, ESW, ESQ,
SLW, SSW, SSQ, IDSS and
IDSD or equivalent.

Available from your local Grayhill Distributor.
For prices and discounts, contact a local
Sales Office, an authorized local distributor or
Grayhill.

Grayhill, Inc. « 561 Hillgrove Avenue *

LaGrange, lllinois

60525-5997 « USA -

Phone: 708-354-1040 -

Fax: 708-354-2820 « www.grayhill.com



Standard Keypads éfqyll

SERIES 84R

Sealed, Low Profile

FEATURES
* Metal Keys
... *Easily Customized Legends
S * Sealed Construction
s Choice of Dome Contacts or

“wes Carbon Pill
* 3,000,000 Operations per Button

)
o

s
Y
by

DESCRIPTION

Custom legends and colors are available at a
nominal cost. The Series 84R is offered with a
choice of matrix or single pole/common bus
circuitries.

N
[©]
<
o
o
3]
3
Q
@]
[9))
3
By
A
[©]
=<
)
(03]
Q.
@]

DIMENSIONS In inches (and millimeters)

3x4 Keyboard Single Pole/Common Bus
- 585
- 513
— - 375
- = R -— - 159
@.180
i
C & * s
i - N s r N
7 | N ANF LD
N2 A
#  NF NF D
A N2 =
CEEEEED
o @ SN F N D J 1
' «yelrady A .
750 B
YA YR Y -
&* A &#y
' @& ﬁ@ S \ Yy /
P Z k¢ ¢J v
435 o - 1.590 -— - 1.590 -—

- 2910 —

- 3.780 — 600

Preliminary Specification

Keypads
Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 ¢ Fax: 708-354-2820 * www.grayhill.com ¥|p7



érayll Standard Keypads

CODE AND TRUTH TABLES

The chart indicates the relationship of the terminal pins to each key switch.
The dot indicates a closed switch. Terminals are identified on the keyboard.
12 Button Keypads 16 Button Keypads
CODES CODES
3x4 Matrix Single Pole/Common Bus 4x4 Matrix Single Pole/Common Bus
1|e ° ° ° 1]e ° o .
2 ° ° ° ° 2 3 o o °
z (3 ole . ° 3 ° ° ° .
g 4]e . (] [ g 4 (A} L] (]
<[5]| [o D ° ° E(5]e . . °
8 6 o| |o . . f) 6 (] . . o
2 [z]e . . . S[7 . . . .
ols ° ° . ° =8 o o ° .
': 9 [ [ [ [ E 9le [ [ ]
g 10| e o [ . S5(10] [e o o °
11] |e . o |o o1 . D . °
A 12 . . oo 12 IO [ . °
2 clela[c[F[E[D|[E[c[BIF ID[AINIK[H[M L[J]G 13[e . . .
<] | TERMINAL LOCATION 14] le ° ° .
[) 15 o [ [ [
I 16 o . ol
- AlElclblElFlan p[B[A[c[H[F[E[G[KIM LIJ P [RIa[N[S
=] TERMINAL LOCATION
o
Py
5 i o ] - P
] SPECIFICATIONS Operating Temperature: -55°C to 85°C Materials and Finishes
@ Rating Criteria :.lfe IIExPecgmcly: 3 m|II|o1n operatloni/button Terminal Pins: Copper alloy CDA 725
Rating at 24 Vdc: < 10 milliamps resistive nsulation Resistance: 1,000 megohms PC Board: FR-4 glass cloth epoxy
Contact Bounce: 4 milliseconds maximum at i Dome Retainer/Rear Seal Sheet: Polyester
make; 10 milliseconds, at break Operating Features Housing: Die cast aluminum, anodized
Contact Resistance: MOS, TTL, and DTL Pre-Travel: .030 inches minimum Keys: Die castaluminum, anodized withengraved
compatible. (10 ohms maximum for dome Operating Force: 20 + 4 ounces epoxy filled legends
contacts; 300 ohms maximum for carbon pill ~Humidity: 0 to 98% (no condensation)
version) Minimum Push Out Force Per Pin: 5 pounds
STANDARD LEGENDS
Available through Grayhill Distributors To order one of the configurations below, use the dash number shown here; select the keypad

size and code, and order the part number with the appropriate legend dash number.

-112 -014

CUSTOM LEGENDS HEADER CONNECTORS

Any reasonable legend can be printed in the  will be matched as closely as possible. Allow  Compatible with:

key area. Fax a sketch of your requirements 3 to 4 weeks for custom legend delivery. A Samtec, Inc. Header Series
to Grayhill. Legends will be coordinated in  nominal charge, dependingonthetotalquantity =~ BCS, BSW, CES, ESW, ESQ,
keeping with concepts of good design. Or, if of keypads ordered and the complexity of the ~ SLW, SSW, SSQ, IDSS and

required, the details of your submitted artwork  legend, will be assessed. IDSD or equivalent.
ORDERING INFORMATION Available from your local Grayhill Distributor.
Grayhill Series Number For prices and discounts, contact a local Sales

Office, an authorized local distributor or Grayhill.
Size Option
A=3x4 B=4x4

l_i Circuitry Option
1 B2 = Matrix in-line pins  C2 = Single pole/common bus

84R-AB2-112-PD
D = Metal domes, R = Conductive rubber
P = Terminal pins, C = Locking connector
Standard Legend Choices
3x4 Size, choose -112
4x4 Size, choose -014

Keypads
18 Grayhill, Inc. « 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5887 ¢ USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com



CUSTOM LEGENDS

Any reasonable legend can be printed in the
key area. Fax a sketch of your requirements
to Grayhill. Printing and symbols will be
coordinated in keeping with concepts of good
design. Or, if required, the details of your

ORDERING INFORMATION

Standard Keypads

submitted artwork will be matched as closely
as possible. Allow 3 to 4 weeks for custom
legend delivery. Anominal charge, depending
on the total quantity of keypads ordered and
the complexity of the legend, will be assessed.

R = Shielded

RN = Non-Shielded
Size Option
A=3x4 B=4x4

84R-AB2-112-PD

3x4 Size, choose -112
4x4 Size, choose -014

Grayhill Series Number
Shielded or Non-Shielded Option

Circuitry Option
B2 = Matrix in-line pins  C2 = Single pole/common bus

T D =Metal domes, R = Conductive rubber
P = Terminal pins, C = Locking connector

Standard Legend Choices

1x4 Size, choose -301 or -302

Grayhill

HEADER CONNECTORS
Compatible with:

Samtec, Inc. Header Series
BCS, BSW, CES, ESW, ESQ,
SLW, SSW, SSQ, IDSS and
IDSD or equivalent.

Available from your local Grayhill Distributor.
For prices and discounts, contact a local Sales
Office, an authorized local distributor or Grayhill.

Keypads

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA * Phone: 708-354-1040  Fax: 708-354-2820 * www.grayhill.com 19



é,q Y/ 4 Standard Keypads

SERIES 84

Unsealed,.750" Centers

FEATURES
¢ 3/4" Button Centers
¢ Post Mounted
* Mounts by Grooveless Retaining
‘«“;’j‘t;. Rings or Heat Upset Post
ﬁyﬁ_lll ¢ Snap-Dome Contact Provides
i Positive Feedback

% yge

DIMENSIONS In inches (and millimeters)

3x4 Keyboard
375+.010 _,, 750 = .010 (19,05 + 0,25)
(9,53 + 0,25) (2 EQ. SPS.) TOL. NON- -350 £.010
ACCUM. SWITCH KEY (8,89 = 0,25) BUTTON
NO. 1
¥ / IDENTIFICATION MOUNTING _
(O (FOR REF. ONLY) .086 (2,18) DIA. o e)
1} (1] [2] ROW 4 PLACES /
375+ .010
(9,53 £ 0,25) RETAINING -0 0 g O
STUDS o
750 = .010 o : 2880 SO0
(19,05 = 0,25) 08 o o || 2880 =015
“Q. SPS 050 (1,27) 3 (73,15 (706'328
(3EQ. SPS) . , )
TOL. NON- ROW3 1 +025) *038)
ACCUM. i O ‘ ‘ O o
ROW 4 .096 (2,44) [
— o o
.366 (9,30) J - « ® !
SQ. BUTTON 8 8 8 570 +.010 - 2130010 ___ || o .060+.010
(14,48 = 0,25) (54,10 + 0,25) (1,52 + 0,25)
COL = COLUMN 3 2250 +.015 |
(57,15 + 0,38)
Termination In inches (and millimeters)
3x4 Matrix Output Single Pole/Common Bus
BUTTON BUTTON
/ NO. 1 / NO. 1
o el = —————
(o] O / o (o] /
1.240 +.010
(31,50 £0,25) ||| O o O RETAINING —{l=0O le) o) .100 (2,54)
¢ STUDS 2 TYP.
P — : {
I o 80 EZ o — 100 (2,54) 0 4.0 %0 ¥
TYP. :
.100 (2,54) a 1.513
TYP. .025 + .002 * v +.010
RETAINING —{=O e} o (0,64 + 0,05) ) O FY° O ¢} (38,43
STUDS 765 + .010 +0,25) .025 £ .002
19,43 + 0,25
o q | :. ( '+ ) o o) ) + (0,64 + 0,05)
688 +.010 _» | 750 +.010 330 +.010 688 +.010 _m 750 +.010 330 +.010
(17,48 = 0,25) (19,05 + 0,25) (8,38 + 0,25) (17,48 = 0,25) (19,05 + 0,25) (8,38 + 0,25)

Keyz%ads Grayhill, Inc. « 561 Hillgrove Avenue * LaGrange, lllinois 60525-5997 « USA  Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com



Standard Keypads

SERIES 84

Unsealed, .750" Centers

FEATURES

sTo
oS .

ha ‘l'll

¢ Post Mounted

I

I O
°/ugz

¢ 3/4" Button Centers

* Mounts by Grooveless Retaining
Ring or Heat Upset Post

* Snap-Dome Contact Provides

Positive Feedback

DIMENSIONS In inches (and millimeters)

et ‘III

4x4 Keyboard
375+.010 _, 750 = .010 (19,05 + 0,25) 350« .010
(9,53 + 0,25) (3 EQ. SPS.) TOL. NON- (8,89 + 0,25)
ACCUM. BUTTON
SWITCH KEY MOUNTING NO. 1
¥ IDENTIFICATION POSTS \
(FOR REF. ONLY) .086 (2,18) DIA. [ > 5 3
J ROW 1 4 PLACES O 4
375 +.010
(9.53 = 0,25) RETAINING ‘o) e} e) 3.000
STUDS @ +.010
ROW 2 o 020
750 +.010 —) 0 o 2880 (762
(19,05  0,25) © 8 © © 8 © +.010 i 0,25
(3 EQ. SPS) ROW 3 .050 (1,27) o (73,15 —0,51)
TOL. NON- —# & +0,25)
ACCUM. O ‘“ o o
ROW 4 .096 (2,44) [lee O
o (6]
.366 (9,30) —f - o « < %
S0, BUTTON 3 3 3 3 570+ 010 2.880 +.010 < .060 =.010
(14,48 + 0,25) (73,15 £ 0,25) (1,52 + 0,25)
COL = COLUMN 3.000 +.010 —.020
(76,2 + 0,25 — 0,51)
Termination In inches (and millimeters)
4x4  Matrix Output Single Pole/Common Bus
BUTTON BUTTON
/ NO. 1 / NO. 1
% = %
o / o /
(0] O O R T hainG RETAINING O O O
~[— STUDS Rl «
STUDS : 100 (2,54)
100 (2,54) H TYP.
3 L i = 100 (2,54) B : 1
© §§O :O I — 'TY+P’. © é;O O 60 T
1.190 +.010 .025 +.002 1 * 1.313+.010
© © o © (30,23 = 0,25) (0,64 +0,05) 766 = .010 ° o o O Il (33,35 = 0,25) 025+ 002
SQUARE (19,43 £ 0,25) (0.64 + 0,05
D q # TERMINAL y D q (0,64 + 0,05)
—2 L = T SQUARE
| 6% 1500+ 010 TERMINAL
+ 010 (38,1 £ 0,25)
(17,53 PED 330 £ .010 690 +.010 _»m | 1.500 = .010 330 +.010
+0.25) (8.38+0.25) (17,53 + 0,25) (38,1 £ 0,25) (8.38 + 0.25)
Keypads
B0525-5997 « USA « Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com 21
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é""yll Standard Keypads

CODE AND TRUTH TABLES

Dots in the chart indicate connected terminals when switch is closed.
Terminals are identified on the keyboard.
12 Button Keypads 16 Button Keypads
CODES CODES
3x4 Matrix Single Pole/Common Bus 4x4 Matrix Single Pole/Common Bus
1|e ° ° ° 1le ° ° °
2 o ° o ° 2 o ° o °
213 ole [ ° 3 ° ° [ °
g 4]e [ [ ° % 4 ° |® [ [
<[5 ° ° ° ° El5]e ° ° °
8 6 . ° . (] 5 6 ° ° ° °
; 7]e ° D ° 97 ° ° ° °
o8 ° ° [ ° Z|8 o [ ° °
|': 9 ° o [ ° g 9|e ° o °
3 10| e ] [ (] S[10] |e o o ]
11| [e ° o [o o 14 ° . ° °
12 [ o oo 12 0 [ [ °
elc[pla[BlFlc]l[k[JIBIM[LIC IN[E[D]P|G[F]A 13]e . ) °
TERMINAL LOCATION 141 e L U o
15 ° ° ° °
16 0 ] ole
E[FplclalBlaH][k[L|alB[N[MIcID[PIRIFIEITIUHIG]S
TERMINAL LOCATION
SPECIFICATIONS
Rating Criteria Contact Bounce: Less than 4 milliseconds at  Snap-On-Cap: Clear polycarbonate
Rating at 24 Vdc: 10 milliamps, resistive make, 10 milliseconds at break Contact Dome: Stainless steel, selectively gold-
Contact Resistance: Compatible with MOS,  Operating Temperature: -40°C to +80°C plated
TTL and DTL (10 ohms maximum) Terminals: Phosphor bronze
Voltage Breakdown: 250 Vacbetweenmutually ~ Materials and Finishes
insulated parts . Housing: Polycarbonate/ABS blend, black; Operating Features
Life Expectancy: 3,000,000 operations per meets UL94V-O Button Travel: 0.015" (0,38 mm) nominal total
button Buttons: ABS plastic, white. Legends are black.  travel

Typical Operating Force: 350 grams
STANDARD LEGENDS

Insertable legend version (legend numbers insert. This surface can also be ink stamped by  surface. The legend sheet information follows
-101 and -001) has a removable cap. The  Grayhill in higher volume quantities. When the  the legend presentation. All other legends
revealed button surface can be legended by cap is replaced, the assembly extends incorporate molded-in (two shot) legends.
an insert or a dry transfer of a blank legend  approximately .015" (0,38 mm) above the

-101 (Insertable) -102 (Molded-in) -103 (Molded-in) -001 (Insertable) -002 (Molded-in)

-003 (Molded-in) -004 (Molded-in) -005 (Molded-in) -006 (Molded-in)

Keypads
y2p2 Grayhill, Inc. « 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5887 ¢ USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com



Standard Keypads éﬂayll

INSERTABLE LEGEND SHEETS
Forusewith-101 or-001 legend option. Legends
are die cut to fit button surface when cap is
removed. Dry transfer legends offer some
flexibility to customize the blank inserts included
on the sheet of popular legend letters, words
and symbols provided or on the insertable
legends sheet.

PRINTED LEGENDS

For Maximum Versatility

Printing allows you the flexibility to create your
own legend using whole words and symbols
with various type styles. Durable epoxy ink
printing bonds to the button cap surface. There
are two types of button cap printing:

Top Surface Printing: Legend is applied
directly to the top of the button. Button is recessed
slightly below the keyboard housing.
Sub-Surface Printing: For insertable legend
models. Provides maximum wear for printed
surfaces. Printed internal button cap is protected
by clear snap-on cap.

Printed Typestyles: The typestyle chart
illustrates type style, size and approximate
character limits for button caps. Grayhill's library
of typefaces includes most popular legends.

ORDERING INFORMATION:

Special Legends

Follow this procedure:

1. Basic Keyboard. Formulate the part number
with the exception of the legend suffix.

2. Mounting. Standard mounting is shown in
our dimensional drawings. These drawings
relate the terminal location to the button
legend orientation. It is possible to rotate the
button legends by 90°, changing the
orientation. When mounting the keypad, it
would be rotated 90° to have the legends
appear upright. A 3x4 keypad thus becomes
a 4x3.

3. Color. Many colors, other than our standard
black housing, are available. Buttons can be
made from equivalent plastic in black, red,
green, blue and yellow. White legends are
used with dark color buttons, black with light
ones. Other colors available on special order.

4. Buttons. Legends can be printed on button
surface and protected by a snap-on cap in a
similar fashion to our insertable legend types.
A second option is printing a ‘blank’ button.
(One that has the same dimensions as a
molded-in legend button with a flat top
surface.) Disadvantage is legend wear over
time. A third option is molded-in legends,
usually requiring tooling. Molded buttons are
available with a flat or concave top surface.

5. Legends. Specify the legend requirements
for each button. Identify buttons per our
dimensional drawings. Caution if keypad has
been rotated.

Description Part Number
Sheet of Legend Inserts 87AC2046
Dry Transfer Lettering, Small 87-DT-2096-088
Dry Transfer Lettering, Medium 87-DT-2096-125
Dry Transfer Lettering, Large 87-DT-2096-187
For prices and discounts, contact a local Sales Office, an authorized local Distributor, or Grayhill.
Type No. Sample Style Sub Surface Top Surface
and Typical and Typical Character and Character and
Height Sizes Line Limitations Line Limitations
4GH088 4 Characters B\D 4 Characters B\D
ABCDEFGH
.083" 2 Lines DATA 2 Lines DATA
1GH125 3 Characters 3 Characters
.138" ABCDE 1 Line LAD 1 Line LAD
3GH187 2 Characters 2 Characters
.207" 'Am:) 1 Line O\I 1 Line O\I
2GH250 2 Characters ‘5
Pl ,AH: N/A N/A T Lino

ORDERING INFORMATION

—

84AB1-103

)

Grayhill Series Number

Size Option

A= 3x4

B=4x4

Circuitry Option
B1= Matrix code

C1= Single pole/common bus

Standard Legend Choices
3x4 Size: -101, -102 or -103

4x4 Size: -001, -002, -003, -004, -005 or -006

Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com
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é’q Y/ 4 Standard Keypads

SERIES 83

Unsealed, .500" Centers

FEATURES

e /2" Button Centers

* Post Mounted

* Mount by Grooveless Retaining
Ring or Heat Upset Post

* Snap-Dome Contact Provides
Positive Feedback

S
o ama v

Gty

nrie
D b6

DIMENSIONS In inches (and millimeters)

3x4 Keyboard
-500 +.010 510 +.010
(12,7 £ 0,25) 2 EQ. SPS. (12,95 + 0,25)
.366 +.010 - 290 +.010 ‘ 350 +.010 BUTTON
(9,30 = 0,25) ‘ (7,37 £ 0,25) (8,89 = 0,25) MOUNTING — NO. 1
SQ. BUTTON — — POSTS
= .086 (2,18) DIA.
ROW 1 4 PLACES
RETAINING 2.080
ROW 2 — STUDS 1.960 +.015
= +.015 (52,83
.500 x.010 — -050 (1,27) 1 (49,78 +0,38)
(12,7 + 0,25) — +0,38) |
ROW 3 3EQ. SPS. —
N— SWITCH KEY .096 (2,44)
ROW 4 IDENTIFICATION
FOR REF. ONLY -
|« 1.460+.010 .|« 060+ 010
(37,08 £ 0,25) (1,52 +0,25)
COL = COLUMN |e— 1.580+.015__,_|
(40,13 £ 0,38)
Termination In inches (and millimeters)
3x4 Matrix Output Single Pole/Common Bus
500 +.010 —f=—|
BUTTON (12,7 £ 0,25) BUTTON
NO. 1 .480 = .010 —r«—» NO. 1
— — (1219£025) -
RETAINING —_| RETAINING —_|
STUDS STUDS
100 (2,54)
TYP. .100 (2,54)
* EL BETWEEN
a E=\_ .025=.002 TERMINALS
—\_ .025+.002 = (0,64 +0,05)
(0,64 = 0,05) * == SQUARE
SQUARE .880 +.010 TERMINAL \ !
TERMINAL (22,35 + 0,25) .680 +.010
(17,27 £ 0,25)
- + 1 * fo
.330 +.010 .330 +.010
(8,38 = 0,25) ~—>1— .480 .010 (8,38 = 0,25)
(12,19 £ 0,25)
~—>— .500 +.010
(12,7 £ 0,25)

Keypads
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Standard Keypads

payhill

SERIES 83
Unsealed, .500" Centers

FEATURES
e /2" Button Centers
phas  ° Post Mounted
ﬁ-,ill * Mount by Grooveless Retaining
“-yyi  Ring or Heat Upset Post
""" eSnap-Dome Contact Provides
Positive Feedback

DIMENSIONS In inches (and millimeters)

4x4 Keyboard
500 +.010 510£.010
(12,7 £ 0,25) 3 EQ. SPS. (12,95 = 0,25)
366 = .010 ‘ 290 £.010 ‘ 350+.010  \OUNTING ﬁgT':’ON
(9,30  0,25) T (7,37 £ 0,25) (8,89 0,25) POSTS :
SQ. BUTTON — —— .086 (2,18) DIA. 5 3
o [z e ][4 el |
RETAI_II_\IIII\;G -0 O O 2.080
e [SIEIEE] = WA Ly mE
= & +.015 (52,83
.500 = .010 — .050 (1,27) 1 o O o (49,78 +0,38)
(12,7 £ 0,25) — o o +0,38)
s [l ][] 552 o
N— SWITCH KEY .096 (2,44) . 0 ©O
ROW 4 IDENTIFICATION
FOR REF. ONLY - )
— [sV) (] < +
a a3 &8 & - 1.960 +.010 < 060+ .010
6 o ©o o© (49,78 £ 0,25) (1,52 + 0,25)
2.080 +.015
COL = COLUMN =~ (52832038
Termination In inches (and millimeters)
4x4 Matrix Output Single Pole/Common Bus
BUTTON
NO. 1
BUTTON
NO. 1 1100 (25,4) TYP.
BETWEEN
'S / e —— TERMINALS—L
] RETAINING 680
© o O STUDS 010
.100 (25,4) (17,27
o B (g e | = sozs) 1680 025 + 02
¢ ol Y TERMINALS —\_ 025+ .00 y g (0,64 + 0,05)
(0,64 + 0,05) +0.25) SQUARE
¢ O ( 730 = 010 SQUARE RETAINING TERMINAL
(18,54 + 0,25) TERMINAL STUDS !
o) N e * L 3 A
|« | .480 +.010 330 +.010 1480 £ .010 7__>‘ .080 +.010 L——L 330 £.010
(12,19 + 0,25) (8,38 + 0,25) (12,19 + 0,25) (2,03 + 0,25) (8,38 + 0,25)
1.000 £ .010 1.000 +.010
(25,4 + 0,25) (25,4 £ 0,25)

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com
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é""yll Standard Keypads

CODE AND TRUTH TABLES

Dots in the chart indicate connected terminals when switch is closed.
Terminals are identified on the keyboard.
12 Button Keypads 16 Button Keypads
CODES CODES
x4 4x4

3 Matrix Single Pole/Common Bus Matrix Single Pole/Common Bus
1le o ° ° 1|e ° o °
2 ] [ ) ] ° 2 ] ° o °
Z|3 oo ° ° 3 ° ° ° °
8 4]e o o o (z) 4 o |® o [
<(5] |e . ° ° E 5]|e . ° °
8 6 ° ] J 0 O|6 o o J o
; 7|e ° ° . Sz ° . ° .
o8 ] ] ] ] Z|8 0 [ o (]
Elg ° ° . ° Sl le ° ° °
8 10| ® ° [ ° '5 10 ° o ° °
11] [e ° o [eo oy ° ° ° °
12 o ° ole 12 0 ] ] °
KIDIEIBICIL M{[K[HIA[JICIBIN[E[F MIP|G|D 13| e L4 L (]
TERMINAL LOCATION 141 le o U o
15 ° ° ° °
16 ° o ole
E[FIDICIAIBIGIH[IHIJIKIA[L|M C|B|IT|S|E|F W|V[U|G|P

TERMINAL LOCATION
SPECIFICATIONS

Rating Criteria

Rating at 24 Vdc: 10 milliamps, resistive
Contact Resistance: Compatible with MOS,
TTL and DTL (10 ohms maximum)

Voltage Breakdown: 250 Vac between mutually
insulated parts

Life Expectancy: 3,000,000 operations per
button

STANDARD LEGENDS

Contact Bounce: Less than 4 milliseconds at
make, 10 milliseconds at break
Operating Temperature: -40°C to +80°C

Materials and Finishes

Housing: ABS polycarbonate, black

Buttons: ABS plastic, white. Legends are black.
Snap-On-Cap: Clear polycarbonate

Contact Dome: Stainless steel, selectively gold-
plated
Terminals: Phosphor bronze

Operating Features

Button Travel: 0.015" (0,38 mm) nominal total
travel

Typical Operating Force: 350 grams

Insertable legend version (legend numbers
-101 and -001) has a removable cap. The
revealed button surface can be legended by
an insert or a dry transfer of a blank legend

-101 (Insertable)

-003 (Molded-in)

-102 (Molded-in)

-004 (Molded-in)

insert. This surface can also be ink stamped by
Grayhill in higher volume quantities. When the
cap is replaced, the assembly extends
approximately .015" (0,38 mm) above the

-103 (Molded-in)

-001 (Insertable)

-005 (Molded-in)

surface. The legend sheet information follows
the legend presentation. All other legends
incorporate molded-in (two shot) legends.

-002 (Molded-in)

-006 (Molded-in)

Keypads
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Modular Keyboards grayﬁill

INSERTABLE LEGEND SHEETS

Forusewith-101 or-001 legend option. Legends
are die cut to fit button surface when cap is
removed. Dry transfer legends offer some
flexibility to customize the blank inserts included
on the sheet of popular legend letters, words
and symbols provided or on the insertable
legends sheet.

PRINTED LEGENDS

For Maximum Versatility

Printing allows you the flexibility to create your
own legend using whole words and symbols
with various type styles. Durable epoxy ink
printing bonds to the button cap surface. There
are two types of button cap printing:

Top Surface Printing: Legend is applied directly
to the top of the button. Button is recessed
slightly below the keyboard housing.
Sub-Surface Printing: For insertable legend
models. Provides maximum wear for printed
surfaces. Printed internal button cap is protected
by clear snap-on cap.

Printed Typestyles: The typestyle chart
illustrates type style, size and approximate
character limits for button caps. Grayhill's library
of typefaces includes most popular legends.

ORDERING INFORMATION:

Special Legends

Follow this procedure:

1. Basic Keyboard. Formulate the part number
with the exception of the legend suffix.

2. Mounting. Standard mounting is shown in
our dimensional drawings. These drawings
relate the terminal location to the button
legend orientation. It is possible to rotate the
button legends by 90°, changing the
orientation. When mounting the keypad, it
would be rotated 90° to have the legends
appear upright. A 3x4 keypad thus becomes
a 4x3.

3. Color. Many colors, other than our standard
black housing, are available. Buttons can be
made from equivalent plastic in black, red,
green, blue and yellow. White legends are
used with dark color buttons, black with light
ones. Other colors available on special order.

4. Buttons. Legends can be printed on button
surface and protected by a snap-on cap in a
similar fashion to our insertable legend types.
A second option is printing a ‘blank’ button.
(One that has the same dimensions as a
molded-in legend button with a flat top
surface.) Disadvantage is legend wear over
time. A third option is molded-in legends,
usually requiring tooling. Molded buttons are
available with a flat or concave top surface.

5. Legends. Specify the legend requirements
for each button. Identify buttons per our
dimensional drawings. Caution if keypad has
been rotated.

Description

Part No.

Sheet of Legend Inserts

Dry Transfer Lettering, Small
Dry Transfer Lettering, Medium
Dry Transfer Lettering, Large

87AC2046

87-DT-2096-088
87-DT-2096-125
87-DT-2096-187

For prices and discounts, contact a local Sales Office, an authorized local Distributor or Grayhill.

Type No. Sample Style Sub Surface Top Surface
and Typical and Typical Character and Character and
Height Sizes Line Limitations Line Limitations
4GH088 ABCDEFGH 4 Characters B\ND 4 Characters B\ND
.083" 2 Lines DATA 2 Lines DATA
1GH125 3 Characters 3 Characters
.138" ABCDE 1 Line LAD 1 Line LAD
3GH187 2 Characters 2 Characters
2GH250 2 Characters ‘5
276" IAH.: N/A N/A 1 Line

ORDERING INFORMATION

—

83AB1-103

)

Grayhill Series Number

Size Option
A =3x4
B =4x4

Circuitry Option
B1 = Matrix code
C1 = Single pole/common bus

Standard Legend Choices
3x4 Size: -101, -102 or -103
4x4 Size: -001, -002, -003, -004, -005 or -006

Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com
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érayll Modular Keyboards

SERIES 86

Unsealed, .500" Centers,
Flange Mounted

FEATURES

e /2" Button Centers

* Flange Mounted

* Top Surface or Sub Surface
Mounting

* Snap-Dome Contact Provides
Positive Feedback

DIMENSIONS In inches (and millimeters)

TERMINAL PIN-OUT
SINGLE POLE/COMMON BUS

Matrix TERMINAL PIN-OUT

3x4 Keyboard
. 128 +.010
i 600 500 +.010 (8,25 +0,25) ~— 2200+ 015 BUTTON
150 + .005 + 010 (12,7 = 0,25) = = .072 £ .010 (55,88 + 0,38) NO. 1
(3.81+0,13) (15,24 TOL. SWITCH KEY 183+ 0.25) 1093 + .005 |~—— 2000 £.010 | 1100 £.010
R. Y +0,25) IDENTIFICATION (2,36 + 0,13) (50,8 + 0,25) (2,54 = 0,25)
® FOR REF. ONLY M DIA. ) :
750 +.010 M — 4 PLACES
(19,05 + 0,25) [} O] O
ROW 1 .096
2.690 @49 ol ol o o 5000
ROW2 +.000 1050 (1,27) - 5-8&00 e
.500 +.010 _| -.010 i -~
(12,7 £ 0,25) (68,33 o) o) (71,12 (76,2
3EQ. SPS ROW3 000 +0.25) +0,38)
NON-ACCUM. -0,25) RETAINING o O| O o
ROW 4 STUDS
(] (]
366 +.010 _| Y
(9,30 + 0,25) d = || o ——
SQUARE - o o t -
.055 +.010 360+ .010 o 200 +.010
BUTTON e
t5s 010 ol |< O 8 O (1,40 +0,25) - (9.14+0,25) - (5,08 = 0,25)
105 £.010 —»|
(267025 .| 1990+.000-.010 |_ G OF 2.200 (55,88)
(50,55 + 0,00 — 0,25)
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
- 2.200 +.015 - . o .
3x4 (55,88 + 0,38) Dots in the chart indicate connected terminals
o |~ 280.010 | =100 (2,54) |, BUTTON when switch is closed. Terminals are identified on
‘ ‘ (7,11 £ 0,25) # TYP. NO. 1 the keyboard.
— — i 10
220+ 010 ] 3x4 _ CODES
025 + .002 (5,59 + 0,25) Matrix Single Pole/Common Bus
(0,64 + 0,05) 1]e ° ° o
SQUARE O O| O o 2| [o] [eo ° °
TERMINAL z[s oo . .
2lale ° o (]
o o ':t 5 o o ° °
8 6 L] LJ . °
RETAINING O O| O o ; 7]e ° . °
STUDS E 8 ° ° o °
o) o) 5 9 ° ° ° °
m [10] e [ o °
i o -+  © 11| |e . o [o
12 o [ K]
G OF 2200 (55.88) FlE DK JH[GI[J[E[ATKIF[B[L[G[CIMH[DIN
|« 1200 — = TERMINAL LOCATION
|4—.600 —»
—— .100
TYP. —| |<=—.100
TYP.
0000000000000
ABCDEFGHJKLMN ggggﬁ?ﬁ

Keypads
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Standard Keypads éﬂayll

SERIES 86

Unsealed, .500" Centers,
Flange Mounted

FEATURES

/2" Button Centers

r * Flange Mounted
=== e Top Surface or Sub Surface
Mounting

* Snap-Dome Contact Provides
Positive Feedback

DIMENSIONS In inches (and millimeters)

4x4 Keyboard
. 128 +.010
> 600 500 = .010 (3,25 + 0,25) 2700 + 015 BUTTON
.150 + .005 +.010 (12,7 £ 0,25) SWITCH KEY > |—— .072 £ .010 .093 +.005 (68,58 + 0,38) NO. 1
(3,81£0,13) (15,24 TOL. 3EQ. SPS./  IDENTIFICATION (1,83£0,25) (2,36 +0,13) - 2500+.010 o 100+ 010
R. * +0,25) NON-ACCUM. FOR REF. ONLY DIA. (63,5 + 0,25) (2,54 + 0,25)
| 4 PLACES ‘
- Y \ K
750 + .010 - ETEEEELEEREEEEE
(19,05 + 0,25) A o) o)
ROW 1 .096
(2,44)
2.690 g o O o
ROW2 +.000 .050 (1,27) - 3-8(?100 3-05105
(1.2070 :0.0215(; i (;8-03‘30 o qb oll|| @112 (.2
70, , +0,25) +0,38
3EQ. SPS. ROWS 0,00 : )
NON-ACCUM. -0,25) RETAINING o O o O o
ROW 4 STUDS
o (0] (@)
366 +.010_| Y
(9,30  0,25) e = 5—— - o p [
SQUARE - t y
wron || 3 3 3 3 maee L g Rl laalr ey
+ +
O O O o AEED (9,14 £ 0,25) (5,08 = 0,25)
105+ .010 —»| |~ 2490+.000-.010 _ | G OF 2700 (68,58)
(2,67 + 0,25) (63,25 + 0,00 - 0,25)
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
4x4 2,700 Dots in the chart indicate connected terminals when switch
- 700 = .015 - h . g "
(68,58 = 0,38) is closed. Terminals are identified on the keyboard.
280 +.010 > |=—.100 (2,54) BUTTON
T Ga1x025) i TYP. /" NO.1 axd CODES
| i Matrix Single Pole/Common Bus
= 1le ° [ o
j 2 [ ° [ °
220 +.010 3 o Te . .
025+ .002 (359025 HB o |o . o
(0,64 = 0,05) gl5]e ° . °
SQUARE o|6 ° ° ] °
TERMINAL Sz ° . . .
% 8 O o [ [
RETAINING o o0 ¢ O o El2]e L hd L
STUDS S[10] |e D o .
o114 ° ° . .
o ] o 12 10 o (] °
L | &) I G 13| @ o o °
— Q |t S 14 ] [ o °
15 ° [ ° °
G OF 2.700 (68,58) 16 o . ole
HIG[FEM[LIKJI[PIUTE[AIRILIF [B[SIMIHIc[TIN]GlD[K
700 — ] TERMINAL LOCATION
1.600
100 —— -100
TYP. TYP.
EEEEEEEEEEEEEEREEE) EEEEEEEE
ABCDEFGHJKLMNPRST EFGHJKLM
SINGLE POLE COMMON BUS TERMINAL MATRIX TERMINAL PIN-OUT

Keypads
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é,q Y/ 4 Standard Keypads

SERIES 86
Unsealed, .500" Centers,
Flange Mounted

FEATURES

e /2" Button Centers

* Flange Mounted

* Top Surface or Sub Surface
Mounting

v Bt
ﬁv‘_’” * Snap-Dome Contact Provides

2
<

v ¢
elp T p20
D b6

Positive Feedback

DIMENSIONS In inches (and millimeters)

5x4 Keyboard

FGHJKLMNP

MATRIX TERMINAL
PIN-OUT

ABCDEFGHJKLMNPRSTUVW

SINGLE POLE COMMON
BUS TERMINAL PIN-OUT

e 128 +.010
= .600 .500 +.010 (325+025) |« 3200+.015___ BUTTON
-150 = .005 +.010 (12,7 + 0,25) SWITCH KEY L 072 .010 (81,28 + 0,38) NO. 1
(3,8120,13) 15.24 TOL. 4 EQ. SPS IDENTIFICATION 18340025
g (15, . . SPS. FOR REF. ONLY (1,83 £0,25) - ~3.000+.010 | .100 =.010
+0,25) NON-ACCUM. 4| |~ -280£.010 (76,2 + 0,25) (2,54 + 0,25)
Y i (7,11 = 0,25) ‘ ;
) o - y (Y | S
70010 | (—t1 1 N+ (= s
(19,05 = 0,25) * ol o © O
ROW 1 025 2 002 .096
025+.002 (244)f| |0l O O | O O
ROW 2 fggg (0,64 + 0,05) @49 © 2.800 3.000
_ 010 SQUARE +.010 +.015
.500 +.010 _J : TERMINAL o o O o O (0] (71,12 (76,2
(12,7 £ 0,25) Rows 0838 050 ~ £0,25) +0,38)
3 EQ. SPS. +0,00 (1,27) !
NON-ACCUM. -0,25) O O O|O0 O o
ROW 4
RETAINNG O O O | O O O
366 +.010 _| { STUDS
(9,30 = 0,25) d L Q a
SQUARE T w o 5 o t .
BUTTON D o o) = = 360010 \_ o034 006 G OF 3.200 (81,28)
8 9 8 8 38 (1,40 £ 0,25) (9,14 = 0,25) (2,36 +0,13)
105 £ .010 — 2.990 +.000 — .010 E';‘LACES
(2,67 +0,25) (75,95 + 0,00 — 0,25)
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
5x4 Dots in the chart indicate connected terminals when switch is closed.
Terminals are identified on the keyboard.
- 3.200 +.015 -
(81,28 + 0,38) 5x4 CODES
. 280.010 | |=—.100 (2,54) L EgT:ON e Matrix' S Single Pole/Common Bus S
H_ ‘ (7,11 £ 0,25) e ' 2| [e . . L
g 3 o o o °
j (6} 4 o ° [ [
220 +.010 5 ole L] L)
(5,59 = 0,25) Z|6|e L ° .
O 0o o|lOo O o o7 Je D o .
.025 +.002 208 . . o °
(0,64 = 0,05) Srg o <
SQUARE O O O] o O©O (@) 9 . °
TERMINAL z [10 o| |o L o
O(l1]e o o o
RETANING f#O0 O O | O O © El2] [e . ° °
STUDS 203 o ° o .
O O O o O o 14 ° [ [] .
15 ° [ ° °
U o I6) 16]e ° ° °
17 [ (] (] [
G OF 3.200 (81,28) 18 . ° ° .
19 ° ° o °
2.000 |— 800 —=— 20 ° . ole
PINIKIGIFTJ[LiMIH][TIPIMHIDlU ol L[Gl clvIRIKIF[BW]S[JTEIAIN
100 - < 100 TERMINAL LOCATION
TYP. TYP.
EEEEEEEEEEEEEDEEEEEE) EEEEEEEEE

Keé%ads Grayhill, Inc. * 561 Hillgrove Avenue * LaGrange, lllinois

60525-5997 « USA « Phone: 708-354-1040 « Fax: 708-354-2820 + www.grayhill.com




Standard Keypads érayll

SPECIFICATIONS

Rating Criteria

Rating at 24 Vdc: 10 milliamps, resistive
Contact Resistance: Compatible with MOS,
TTL and DTL (10 ohms maximum)

Voltage Breakdown: 250 Vac between mutually
insulated parts

Life Expectancy: 3,000,000 operations per
button

STANDARD LEGENDS

Contact Bounce: Less than 4 milliseconds at
make, 10 milliseconds at break
Operating Temperature: -40°C to +80°C

Materials and Finishes

Housing: ABS polycarbonate, black
Buttons: ABS plastic, white. Legends are black.
Snap-On-Cap: Clear polycarbonate

Contact Dome: Stainless steel, selectively gold-
plated
Terminals: Phosphor bronze

Operating Features
Button Travel: 0.015" nominal total travel
Typical Operating Force: 350 grams

Insertable legend version (legend numbers
-101,-001, -201 and row or column indicated
in -202 and -203) has a removable cap. The
revealed button surface can be legended by
an insert or a dry transfer of a blank legend

5x4: Shown below

-201 (Insertable)

insert. This surface can also be ink stamped by
Grayhill in higher volume quantities. When the
cap is replaced, the assembly extends
approximately .015" (0,38 mm) above the
surface. The legend sheet information follows

-202

— Molded-in

:|— Insertable

the legend presentation. All other legends
incorporate molded-in (two shot) legends with
the exception of legend numbers -202 and -
203. The blank legends or spaces in legends -
202 and -203 are insertable legends, others are
molded-in.

' ]
Molded-in Insertable

INSERTABLE LEGENDS

For use with -101, -001, -201, -202 and -203 legend options. Legends are die cut to fit button

surface when cap is removed. Dry transfer legends offer some flexibility to customize the
blank inserts included on the sheet of popular legend letters, words and symbols provided

or on the insertable legends sheet.

Description

Part No.

Sheet of Legend Inserts

Dry Transfer Lettering, Small
Dry Transfer Lettering, Medium
Dry Transfer Lettering, Large

87AC2046

87-DT-2096-088
87-DT-2096-125
87-DT-2096-187

ORDERING INFORMATION

A =3x4
B = 4x4
J =5x4

4L

86AB2-103
R S

Grayhill Series Number
Size Option

Circuitry Option
B2 = Matrix code
C2 = Single pole/common bus

Standard Legend Choices
3x4 Size: -101, -102 or -103

Available from your local Grayhill Distributor.
For prices and discounts, contact a local Sales
Office, an authorized local Distributor or
Grayhill.

4x4 Size: -001, -002, -003, -004, -005 or -006
5x4 Size: -201, -202, or -203

Keypads
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é,q Y/ 4 Standard Keypads

SERIES 88
Sealed, Flange Mounted

FEATURES

* Sealed Keyboard

* Colorful Graphic Overlay

e Audible, Snap-Dome Contact

. 8%

© 0% e User Legendable Styles

9
ﬁ”‘f{” ¢ 3,000,000 Operations per Button

.~ e QOptional Panel Seal Gasket to
Protect Your Equipment

o
I'NE

DIMENSIONS |In inches (and millimeters)

3x4 Keyboard
600 +.010 _, | 500 +.010 (12,7 + 0,25) — | |~—— 128 +.010
(15,24 £ 0,25) (2 EQ. SPS.) TOL. NON- (3,25 + 0,25)
190+ 005 roei SWITCH KEY f 7021 0» |
3,81+0,13) R. : 280 £ .
¢ ) IDENTIFICATION (1.83 ~ 58101: 21205)
Y 5 (FOR REF. ONLY) +0,25) il 110,
750 = .010 B
(19,05 + 0,25) 1
[)(2) o+ s 002
0,64 + 0,05
2.690 + .000/ . ’
t4)(5)(6] | |rowe "o saune
.(?207 52)02; @ o (68,33 + .000/
(3 EQ. SPS) 7 -0.25)
TOL. NON-
.380 (9,65) —? ] | L
SQ. TYP. — 1 L
2 & & .055 +.010
105+.010 = =« O O O (1,40 £ 0,25) . 360 +.010
2,67 + 0,25
¢ )~ 1990+.000-.010 |~ (9.14=025)
(50,55 + .000 - 0,25) BUTTON AREAS ARE EMBOSSED
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
3x4 2.200 +.015 Dots in the chart indicate connected terminals
(55,88 = 0,38) S ) i .
when switch is closed. Terminals are identified on
2.000 +.010 he kevboard
=~ (50,820,25) | the keyboard.
BUTTON NO. 1
.100 +.010 .100 (2,54) /
254+ 0’25)1—' ~ pviaaing .093 +.005 x4 CODES
(2.36+0,13) X Matrix Single Pole/Common Bus
7 & DIA. 4 PLS. -
[ oocooofoooosd 1]e LJ L] -
2 [ J °
#8OFGHOLY L.2201.010 =03 +Te P 0
5,59 + 25,4 o
o 1 T 2 el o :
015 =010 Okl RETAINING gle ol |o ° °
76,2 (7112 O STUDS 2 [z]e o . D
+0,38) *025) ol|8]| [e . . [
o O O QO ': 9 ° ° o L
g 10| e ° [ hd
(el IKe) 11 |e ° ° o
N——————¢ 12] [ ° o|®
© Tt 9 FIEIDIK[ [HIG|[J [EJAIK[F[B[L [G|C M H[ D[N
200 +.010 »{ \« TERMINAL LOCATION
(5,08 = 0,25) G OF 2.200 (55,88) DIM.
1.200 |—600
.100 —| |~ .100
TYP. TYP.
EEEEEEEEEEEEE EEEEEEE)
ABCDEFGHJKLMN DEFGHJ K
SINGLE POLE COMMON BUS TERMINAL MATRIX TERMINAL PIN-OUT

Keypads
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Standard Keypads

Grayhill

SERIES 88

Sealed, Flange Mounted

FEATURES

 Sealed Keyboard

* Colorful Graphic Overlay

e Audible, Snap-Dome Contact

e User Legendable Styles

* 3,000,000 Operations per Button

 Optional Panel Seal Gasket to
Protect Your Equipment

esTo

B
S

v S .
Crues®

~
[}
DIMENSIONS In inches (and millimeters) 5
Q
-3
o
4x4 Keyboard 600 +.010 _, | 500 = .010 (12,7 + 0,25) | |~ 128 £.010 -
(15,24 £ 0,25) (3 EQ. SPS.) TOL. NON- (3,25 + 0,25) 3
ACCUM. 072 ===
.150 + .005 SWITCH KEY &
(381013 R. IDENTIFICATION x 010 2
¥ FOR REF. ONLY (183 4 ~—.280 £.010 =
( ) ) +0,25) M (7,11 £ 0,25) =
.750 +.010 %
(19,05 + 0,25) O ?\
112 ROW 1 .025 x.002
(0,64 + 0,05)
2.690 +.000/
EIRTIE) | [rov: 7 Sl
.500 .010 — (68,33 + .000/ TERMINAL
(12,7 + 0,25) @ . . . ROW3  -0,25)
(BEQ.SPS) 1012
TOL. NON-
ACCUM row 4 L
.380 (9,65) —T = ¥ L
sSQ. TYP. — L L
e .055 +.010
9 © © o
105+.010 = |« O O O O (1,40 % 0,25) —>| |~ .360%.010
(2,67 + 0,25) (9,14 £ 0,25)
< 2.490 +.000 - .010 — |
(63,25 +.000 - 0,25) BUTTON AREAS ARE EMBOSSED
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
ax4 6398 1009 Dots in the chart indicate connected terminals when switch
2500 & 010 is closed. Terminals are identified on the keyboard.
~ (635=0,25) ™
CODES
100 (2,54 4x4
-100 +.010 - { Typz) = Matrix Single Pole/Common Bus
+ - BUTTON NO. 1
(2,54 + 0,25) / 1]e ° ° L]
.050 % .003 o | 093 + .005
(1,27 = 0,08) ﬁ(z,se:o,w) AND . o .
] X DIA. 4 PLS. 318 o o L
oooooooo oooooes = 4 LA L] L]
ABQEFG DKLMQORST AL <|5]e (] [ °
220 +.010 Sl [ . o o
o o o o (5,59 + 25,4) =K o . . o
3.000 2.800 o|s8 of [o . °
+.015 +.010 o) dD o RETAINING E 9le ° ° °
(76,2 (71,12 STUDS 2 [10] |e . . .
+0,38) +0,25) 11 ° o o °
o O P O O 12| . . ° °
13| e [ ° [J
@] D O 14| |e ° ° °
S 15| ° o ° °
© Tt 9 16] [ ° oo
200+ .010 ‘e HIGIFIEIM[LIK[Y TPE;M;:LTQIE:ET;)NS M| H[c|T[N[G| D[ K
(508025 Ig OF 2.700 (68,58) DIM.
Keypads
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grayl Standard Keypads

SERIES 88
Sealed, Flange Mounted

FEATURES

* Sealed Keyboard

* Colorful Graphic Overlay

* Audible, Snap-Dome Contact
<74 e User Legendable Styles
ﬁvﬂ * 3,000,000 Operations per Button
* Optional Panel Seal Gasket to

Protect Your Equipment

"y

~
[v]
<
g DIMENSIONS In inches (and millimeters)
B
o 5x4 Keyboard
=J
; 600 +.010 _,| 500 +.010 (12,7 = 0,25) | |~ 128 .010
& (15,24 = 0,25) (4 EQ. SPS.) TOL. NON- (3,25 + 0,25)
2= ACCUM. 072 —=] L
2 150 + .005 :
2 150 = | SWITCH KEY +.010
(381013 R. IDENTIFICATION (183 {1 =280 .010
v 5 (FORREF.ONLY)  +025) || I (7,11 £0,25)
750 +.010 B
(19,05 + 0,25) - 1
1|2 ROW 1 025 +.002
(0,64 + 0,05)
2.690 +.000/
te) (9J(10) | |rowz - t0 o
500 .010 — (68,33 +.000/ TERMINAL
St ||| DR || "3
GEQ SPS) | 1112/ (13| 14|15
TOL. NON-
ACCUM Row 4 L
380 (9,65) —f I |
SQ. TYP. ———o——5 ‘L L
4 2 2 4 2 055 +.010
5 @ 92 9 0
105010 = |« O O O O O (1,40 + 0,25) > |~ .360x.010
(2,67 + 0,25) (9,14 £ 0,25)
< 2.990+.000-.010 |
(75,95 +.000 - 0,25) BUTTON AREAS ARE EMBOSSED
COL = COLUMN
Termination In inches (and millimeters) Code and Truth Table
5x4 Keyboard éfggf g’;g) Dots in the chart indicate connected terminals when switch is closed.
3.000 £.010 Terminals are identified on the keyboard.
- B —
(76,2 £ 0,25) BUTTON NO. 1 CODES
100 =.010 - 100 (2,54) | 1= ,093 = .005 5x4 " i
(2,54 + 0,25) | TYP. J @ 36_+ 0.13) Matrix Single Pole/Common Bus
A oAbl 1le [ [ o
B E— D
57 \ "G DIA. 4 PLS. 5 . m .
ﬂﬂﬂﬂﬂﬂﬂﬂﬂ*ﬂﬂ = 3 ° Py ° °
(@] AODEFOJI«LOPQHOU\/}b L.2201.010 g 4 o Te " o
(5,59 + 25,4) 5l ole . o
3.000 2,800 ©c 0 ojo o o S l6le . . D
+.015 +.010 ; 7 ° ° °
(76,2 (71,12 o o o|lo o O RETAINING Sls . . ° .
+0,38) +0,25) STUDS Elg . o o o
o o 0|0 O O 2 [10 o |o o .
11]e [ ° ]
0O 0o o0lo O © 12 hd L] bd
A 13 (] . ° °
© O, 14 [ L] [J [ ]
15 o [ ° °
G OF 3.200 (8,13) DIM. 16le e hd hd
17 ] [ o
18 o ° ° °
19 o ° ° .
20| [ ° °
PIN[K[GIF[JIL [MH][T[P IM[H[D[ulQlL[GIC VI[RIK[ FIBIW[S[JE [A [N
TERMINAL LOCATION
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SPECIFICATIONS

Rating Criteria

Rating at 24 Vdc: 10 milliamps, resistive
Contact Resistance: Compatible with MOS, TTL
and DTL (10 ohms maximum)

Voltage Breakdown: 250 Vac between mutually
insulated parts

Life Expectancy: 3,000,000 operations per
button

STANDARD LEGENDS

Sealed Keypads

Contact Bounce: Less than 4 milliseconds at
make, 10 milliseconds at break
Temperature: -40°C to +80°C

Operating Features

Button Travel: 0.015"(0,38 mm) nominal total
travel

Typical Operating Force: 350 grams

Grayhill

Materials and Finishes

Housing: ABS polycarbonate, black

Graphic Overlay: Polyester

Contact Dome: Stainless steel, selectively gold-
plated

Terminals: Phosphor bronze

Colorful graphic overlays are polyester with a
tough acrylic bond to provide maximum
protection against dirt and moisture. Second
surface printed, the overlay wipes clean and

aBCJOEF
2 43

-143

-052

-152

continues to look bright and bold throughout the
keyboard life. Available through distributors. For
instant custom legends, order separate blank
keyboards as indicated in the Ordering

-172

Information section and choose one of the
clear window overlays below; then order a
sheet of legend inserts. Or, if you prefer, order
the keyboard custom printed by Grayhill; see
Ordering Information.

88AB2,
88AC2

88-101

88-001

88JB2, 88JC2

88-201

SEALING OF KEYBOARDS

The graphic legend is silk-screen printed on
the second surface of a clear polyester film,
providing maximum legend protection. It
withstands high humidity, and it is resistant to
scratching, marring, and dulling of the surface
caused by fingernails, wiping cloths, and
cleaning materials. It has excellent solvent
resistance to water, petroleum oil, alcohols
and aliphatic hydrocarbons.

These common liquids do not attack the
overlay: 5% acetic acid, 5% citric acid, 2%

detergent solution, soapy water, 30% hydrogen
peroxide, wine, beer, whiskey, coffee, cocoa,
milk, tomato juice, lemon juice, etc.
Hydrocarbons, ketones and freon do not affect
the overlay. But, we recommend that you do not
subject the keyboard to these chemicals, since
they may affect the switch housing, which is
ABS plastic. To discuss a particular solvent,
contact Grayhill.

Protect your equipment in outdoor or harsh
environmental conditions by sealing the

keyboard to the equipment panel. Use an
optional gasket with the keyboard. There are
two types of gaskets: one for mounting the
keyboard beneath the panel, and one for
mounting it above the equipment panel. See
Panel Seal Gaskets.

The contact system is internally sealed by a
special adhesive backed sheet that holds the
domes in position on the PC board.

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois
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PANEL SEAL GASKETS

Standard Keypads

Available through Distributors
Create your own legends using these 3 items:
1) a blank keyboard, 2) the clear window
overlays shown on Standard Legend page
and 3) a sheet of legend inserts.

Blank Keyboards

The numbers below order blank keyboards for
the user to legend. For description, refer to the
part numbering scheme below. The keyboards
and overlays are ordered separately.

3x4 Matrix Part No. 88AB2
3x4 SP/Com Bus Part No. 88AC2
4x4 Matrix Part No. 88BB2
4x4 SP/Com Bus Part No. 88BC2
5x4 Matrix Part No. 88JB2
5x4 SP/Com Bus Part No. 88JC2

Legend Insert Sheet and Dry Transfers
Self-adhesive inserts are die-cut to fit the

button. Legends are printed in black on clear
film in News Gothic Condensed type style.
They include letters A through Z, numbers 0-
69, telephone legends, commonly used words,
symbols and blanks.
Part No. 87AC2046

Use matching dry transfer lettering on blank Type | Simulated [Character & Line
inserts of legend sheet: upper and lower case I.D. No. [Style & Size Limitations *
letters, 0-9, and common symbols.
Small Print Part No. 87-DT-2096-088 4GHO088 | ABCDEFGH B\D
Medium Print  Part No. 87-DT-2096-125 DATA
Large Print Part No. 87-DT-2096-187

1GH125 | ABCDE LAD
Clear Window Overlays
Order separately from keyboards. See also
ordering information. 3GH187 m O\l
3x4 Overlay Part No. 88-101
4x4 Overlay Part No. 88-001
5x4 Overlay Part No. 88-201 2GH250 R .5

Subpanel Mounting Topside Mounting
Weatherproof and waterproof your subpanel ﬁ“\—/’ﬂ | >
and topside mounted keyboards with optional [
panel seal gaskets. DIM. C
2.710 DIM. A 2.850 2500
Subpanel keyboard gasket is .062" (1,57 mm) 3.200 (iéé(,)gg (i;é?gg Té:?%s
thick; topside keyboard gasket is .094" (2,39 (*8'1022 +0,13) +0,13) £0,13)
mm). +0,13) L
Material is cellulose fiber, foam, nitrile rubber. 4 N Ve
Order gaskets separately from keyboard. \L//ﬁ)‘
DIM. B | DIM. D
Size of Subpanel Mount Topside Mount
Subpanel 3x4  Part No. 88M2001-2 Keyboard Dim. A Dim. B Dim. C Dim. D
gugpane: ng Ea’: n°' :gmggggf 3x4 2010+ .005 | 2.400+.005 | 1.800%.005 | 2.040 .05
ubpanel 5x art No. - (51,05 + 0,.13) | (60,96 +0,13) | (45,72 +0,13) | (51,82 +0,13)
Topside 3x4 Part No. 88M2012-1 4x4 2.510 = .005 2.900 + .005 2.300 + .005 2.540 + .005
Topside 4x4 Part No. 88M2015-1 (63,75 + 0,13) (73,66 + 0,13) (58,42 + 0,13) (64,52 + 0,13)
Topside 5x4 Part No. 88M2018-1
5x4 3.010 + .005 3.400 + .005 2.800 + .005 3.040 + .005
(76,45 + 0,13) | (86,36 +0,13) | (71,12 +0,13) | (77,22 £ 0,13)
INSTANT CUSTOM LEGENDS PRINTED LEGENDS

Not available through Distributors. For
medium volume applications, or where legends
cannot be produced by the self legend method,
you can order epoxy ink printed legends.
Virtually anything which can be photographed
can be printed. Grayhill will print your legend and
then add the clear window overlay.

ORDERING INFORMATION

A =3x4
B = 4x4
J =5x4

—

88AB2-152
B

Grayhill Series Number
Size Option

Circuitry Option
B2 = Matrix code
C2 = Single pole/common bus

Standard Legend Choices

3x4 Size: -143, -152, or -172
4x4 Size: -052, -072 or -082
5x4 Size: -252 or -262

Available from your local Grayhill Distributor.
For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.

Keypads
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Piezo Keypads

SERIES 37F
Keypads

<>ss. FEATURES
syhill « Fully Sealed

e Virtually Indestructible

* Vandal Resistant

¢ Indoor and Outdoor Use

O’ J‘j‘rg

Cinee®

)
g
DIMENSIONS In inches (and millimeters) 2
&
Q
3x4 Keypad a
~
3071  — )
(78,00) —|le—.071 2.323 %
59,00
(%g,%%) l=—.158 X 4 ’«(%%17)) 4‘ 3.189 a8 «( 158 )1 45 :,')-
;L {400 X 45) . ’ L @100 ;L 4,00 X 45)
sszl r 1] 2
! 3.819
(93.00 748 3.110 (97,00) 4|5 @ 748 3.110
3268 (19,00) - i (79,00) (19,00) e (79,00)
glla e % | R
il Q)L #7
[e] @ [} O O Bl
354 —= F
(‘175‘%0) o |~ 165 DIA. ('175‘,30) (9,00) L 1165 DIA.
! (9,00) 177 {4.2DIA) 2441 {106 {42 DIA)
(4,50) (62,00) (2,7)
FRONT MOUNT OPT- #1 REAR MOUNT OPT- #3
3071 —=]
(78,00) 071 2.323
2323 (59,00)
(59,00) l«—.158 X 45 2o 3. 189‘—H‘7 f=—.158 X 45
ﬂ (4,00 X 45) jf (68,00) j (81,00) *1 (4,00 X 45)
| | SE
3,661 3.819
(93,00) aln| | 748 (97,00) o ||| |.748 3110
(19,00) H (HiH 338 (19,00) Gt (79,00)
3.268 E@ T 3.425 @ o || w | '
(83,00) (87,00) ¢
Hloc s el q
Q| <
354 —=| F
dogy 590) —I|- ‘L.ws DIA. ({8.00) (9.00) L ‘LJGS DIA,
l~— 177 (4.2 DIA) 2441 | —=|l=— 106 {42DIA)
(4,50) (62,00) 27)
FRONT MOUNT OPT- #2 REAR MOUNT OPT- #4
Keypads
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Piezo Keypads

Grayhill

Y
@
<
o
(=]
o
o
(2]
o))
]
o
A
@
=
el
o5}
(oL
(%]

DIMENSIONS In inches (and millimeters)

4X4 Keypad

[~— 3.661SQ. —

[: 3.268 SQ. j

o e}
[1][2]s]A]

4]
7]

L[]

236 X 45
(6,00 X 45)

]

._l
o || >
[

6
il
# | D

Il

\

748 =]
(19,00) 354 ] | |-
(6,00 f— 177
(4,50)

FRONT MOUNT OPT- #1

3.1
R C4 (79

5
8
0

?_°
S
)

f~=— 3.8198Q. —

(97,00 = 236 X 45 158 R,
3.425 SQ. 18R (6,00 X 45) (4,00 R.)
(87,00) (3,00 R) *“*('%}
o g
1]2(3|A T
adl KB KA K[ A 3.110 5Q
(19,00) ! !
7 C {787 AT o (79,00)
(7] e]e]c] {
EOnESE
Q| (o] [e)
48 =r] 34— |
(19,00) (9.00) L o6 oes
o) " @7 ’
~— g1@so.—~  REAR MOUNT OPT-#3

CONNECTORS In inches (and millimeters)

CONNECTOR
FC-10

SAME CONNECTOR USED
FOR 3X4 AND 4X4 KEYPAD

FLAT CABLE
30cm
12"

CODE AND TRUTH TABLES

4X4 Connector Pin Number

3X4 Connector Pin Number
1234|567
1 o [ J
2 [ ] [ J
3 o e
4 [ ] [
5 [} [ }
0|6 o (]
K ° ®
Ele ° [
8 9 [ ] [ J
5 10| @ [ J
'é 1| @ @
A RGN ) [

SWITCH POSITIONS

2 3

4

(&)
o
~
o]

N
o000 -

\,
o 0o o e

g
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Piezo Keypads ﬁy

SPECIFICATIONS

Rating Criteria Switch Capacitance: 25pF Lifecyle: >50 million

Rated Voltage: 0 — 24V AC/DC Switch Functioning: One Shot EMI or RFI Effect: None
Rated Current: 0 — 2 Amps. Activation Force: 3-5N Typ. Housing Material: Aluminiun
Resistance “ON”: <10 Ohms. Operating Temperature: -40°C to 85°C  Protection System: IP68
Resistance “OFF”: >5 megohms (40° to 125°C upon requested) according to IEC 529.
ORDERINGINFORMATION

Grayhill Series Number
Mounting OptionsOption
3x4 (1,2, 3,4)

4x4 (1, 2)

Keypad Size

A -3x4, B - 4x4

Circuitry Option

B2 - Matrix, C2 - Common Bus

37F1-AB2 - AC1

T— Housing Material: Aluminum

Electrical Spec:
AC - Cable and Connector, AP - AP Terminal Pins

Keypads
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é""?l Modular Keyboards

SERIES 82
Lightable

FEATURES
* /16" Between Button
Centers
* Long, Stroke, Wiping Contact
P ¥ ‘3? * Lightable Modules
“yhl « Choice of 5 Circuitries with
Unlighted Modules

-@
B3 J‘j‘:@
Cryee®

) * User Legendable

(=]

%’_ Lightable Modules Unlighted Modules

o

=J

o

= | | |

g | | |

53 —+ + +

@ 6A87
MOUNTING _ _ ¢ V(1745
Build a custom keyboard with identical button  horizontally mounted modules is not A 343 l
distances no matter how you stack them. recommended;the orientation of the rectangular, (1':23‘:9)77 + H H @71
Designed to plug into any printed circuit board  lighted area will differ. See drawings. sQ. ‘ ‘ I
from /16" to /8" thick, modules stack in any T \

) . A ) .
configuration, maintaining ''/16" button centers.  See Figure 1 Panel Cutout diagram for 6 button ~ 687 (17.45) j«.ew (17‘45)*‘

module mounting dimensions. Refer to drawings
For Lightable Modules which willbe continuously ~ for other module dimensions.
lit, mixing vertically mounted modules with

Figure 1 Panel Mount Cutout Diagram

LIGHTABLE MODULES

Light Source and Lamp Mounting desoldering the keyboard module then

Each lightable button fits over a T-1 size LED
or incandescent lamp mounted to PC board
(see Figure 2-2a). The height of the lamp
should not exceed .250" (6,35 mm) from the
surface of the board. (Note: Grayhill does not
manufacture or sell LED's or incandescent
lamps).

For easy light replacement, mount the lamp or
LED through the back or solder side of the
board (see Figure 2). This method of mounting
allows you to replace light source without
removing the keyboard module. The other
method of light mounting (Figure 2a) requires

Incandescent Lamp-Size T-1

desoldering the lamp when it's necessary to
replace the light source.

The chart below lists ratings for a size T-1
incandescent lamp. To extend the life of the
lamp, use an alternating current and reduced
voltage. The chart also lists maximum
temperatures the module can withstand. For
higher temperatures, Grayhill offers modules
made of special plastics, polyester switch
housing and polycarbonate internal button. All
measurements were determined under
laboratory conditions. (Mounted model
continuously lit in temperature controlled oven
with continuously circulating air for 24 hours.)

Maximum Max, Temp.
Intensity and Service Allowable for Modules
Lamp | Mean Spherical Life Current Ambient With Special
Number*| Candle Power Volts | in Hours | Per Lamp | Temperature Plastics
715 Bright .15 MSCP | 5V 40,000 115 mA 130°F 200°F
680 Moderate .03 MSCP| 5V 100,000 | 60 mA 150°F 220°F
*Lamps not available from Grayhill.
r
.250
(6,35) Figure 2 Figure 2a
MAX. Easy replacement Mounted from
I mounting component side

L_-L 170 (4,32)

Keypads
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Modular Keyboards grayﬁill

DIMENSIONS In

inches (and millimeters)

683 +.005 — .010 | 750 +.025 | 750 +.025
(17,35 + 0,13 - 0,25) (19,05 = 0,64) (19,05 = 0,64)
| 450 +.010 | 450 +.010
¥ | ! N (11,43 £ 0,25) ¥ (11,43 £ 0,25)
I | |
083+ 1905 \ 500 +.010 - .005 4* 1
o -+ (12,7+0,25-0,13) I B I
(17,88 ;%,13 | SQ. TYP. 030 = .002 S 030 +.002
’ \ I | (0,76 +0,05) | (0,76 +0,05)
[} ‘ i DIA. TYP. i DIA. TYP.
1408 + .005 125 +.005 - 4 < -168=.010 125 = .005 ‘« 4 -168 +.010
(10,36 + 0,13) (3,18 £ 0,13) (4,27 £ 0,25) (3,18 £0,13) (4,27 £ 0,25)
sQ. TYP.
Unlighted Lightable
1.370 +.005 —.010
(34,80 +0,13-0,25) | L ggoog %564)
687 + .005 R
(17,45 £0,13) — 450 +.010
¥ ! ¥ (11,43 + 0,25)
|
683 B 1.t())os 500 +.010 —.005 4%
" =+ + - (12,7 +0,25-0,13) 4 1
(.88 ;5?)’13 | | SQ. TYP. .030 £ .002
” \ \ I | (0,76 +0,05)
i ‘ ‘ " DIA. TYP.
408 + .005 125 +.005 _o | ‘¢ 4 < .168+.010
(10,36 + 0,13) (3,18 +0,13) (4,27 + 0,25)
sQ. TYP. .
Unlighted (only)
2.057 +.005 —.010
(52,25 + 0,13 — 0,25) | .750+.025 - =l .750+.025
.687 +.005 (19,05 +0,64) (19,05 + 0,64)
(17,45 +0,13) | .450+.010 | .450+.010
Y ¥ (11,43 +0,25) ¥ (11,43 +0,25)
| |
683+ 005 500 +.010 — 005 1 1
(735+013 1T + + 4 (12,7 +0,25-0,13) 1 1 11
Z0.25) | | | SQ. TYP. .030 +.002 .030 +.002
’ \ \ \ 1 | (0,76 £0,05) | (0,76 +0,05)
[} ‘ ‘ ‘ i DIA. TYP. i DIA. TYP.
.408 +.005 125 +.005 _, | ‘¢ *‘ 168 £.010 125+.005 | ‘¢ *‘ 168 £.010
(10,36 +0,13) (3,18 £0,13) (4,27 £0,25) (3,18 £0,13) (4,27 £0,25)
SQ. TYP. Unlighted Lightable
2.057 +.015-.010
R, e,
687 .005 (19,05 0,64) (19,05 0,64)
(17,45 0,13) [ 450 .010 [ 450 .010
| (11,43 0,25) | (11,43 0,25)
1 ] L ] L
1.370 1 + + +—H+ [ . A1
+.015  -687 .030 .002 .030 .002
_.o010 .005 { — ‘ (0,76 0,05) - (0,76 0,05)
(3480 (17,35 — L DIA. TYP. — DIA. TYP.
+0,38  0.13) .500 +.010 —.005
2 0,25) I + + +—11 (12,7 + 0,25 -0,13) + +— + 41—
i | | | SQ. TYP. ‘ ‘
* I I I + ] ! ] !
T T T | |
|
408 .005 125 .005 o) | < »‘ -168 .010 125 .005 ‘« *‘ -168 .010
(10,36 0,13) (3,18 0,13) (4,27 0,25) (3,18 0,13) (4,27 0,25)
SQ. TYP. . .
Q Unlighted Lightable
I —— - ——
CIRCUIT BOARD STANDOFF 4T
.062 +.010 — .005 (1,57 + 0,25 — 0,13) DIA.
x.032 .005 (0,81 0,13) HIGH
Keypads
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raghill Modular Keyboards

TERMINAL ARRANGEMENTS

Forcontinuously litkeyboards, mixing horizontally and vertically mounted ~ Letters shown in front views are for identification only; product is

modules is not recommended. See lamp mounting on page D-33. marked on back as shown. Pin locations correspond to circuit diagrams.
Vertical Mount Horizontal Mount
Button Rear Views and Button Rear Views and
Identifif:ation Pin Locations Identification Pin Locations
I O - 00 o [=1) o [m=]9)
Al B BT - A A
—aNms -~ < r‘ o0— 3 —0 "
| | o— o—
i O‘L‘L‘ug o‘l"“;l i oI:I4\°o ol:l4‘°o
Unlighted Lightable Unlighted Lightable

O

i

—o

f
A z993 i i SR ] =
n 1o *A P =gl mu—s
b B sB—g|ek=
| oo ‘o o

©—p1

$40 Unlighted (only)

(©)

o

Unlighted (only)

| Aot 7o e T A T
A 2323 Hex: A 8 G g ”g’ggm H =
i | Mo ; \ SEsERsah
oy77? onf_f | | Unlighted
R o zgzzol [0 sOs0
2 o | [-io

o = o 30
~ UTNH ﬂif f 01— ||o—81—o||0o—A1—
T 11 11T 0000 (] (o] - X N . N .
C gt e e )
| o o o so O o
Unlighted Lightable Lightable
| | | |
| s | | | =) oE, BB
A IQ_I feef ['] Teofl] B ~ o—ci—o ||o—B1—o || 0—A1—o 1090 (2,29)
W«B A z 3V 5 3 ,,,,A B GangE o3 o|lS o| | TYp.
dood || dood / oo1—3 [|o—ees||o—m—3]
—= F
TOO? ?00? — ﬁ 687
= R o Il [ [y [ F—olleg = —gllg 3| 0749
EBy P L DIRESES} |-l
00 00 } } } o3 o t
[oXo) fo¥o}
- 4;-687‘»*.6874»‘ 488 | 185 +.010
r'; DL I :’T Z I (17.45)" " (17,45)  '(12,40) (4(1701)0125)
| L 045 (1,14
| | gioei googg TYP. 8 PLS.
| =004 (2,39
Unlighted Unlighted @39
g g
o [ =°
?—‘o1~9|:|9~a1—(:, 9~A1‘—9
o—Gi— ||o—87—o || o—m—5{__ 162+ 002 - 004
= . P = |, =p| @11+005-010)
o o o DIA. HOLE TO
TR IR (|9 —0 | ACCOMMODATE
o et o]le | LiaHT souRcE
o o
/' circuiT BoARD sTANDOFFS
.066  .006 (1,68 + 0,15) DIA. X
032 +.005 (0,81 + 0,13) HIGH

Lightable Lightable

Keypads
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Modular Keyboards gruyﬁill

ORIENTATION OF MODULES

A module, depending on circuitry, may not be
symmetrical. Rotating it 180° will result in a
different pin location. Please note the button

identification, the pin location for the desired
circuitry, and the direction of mounting. It is
important to use this information when designing

communicating with Grayhill. See Ordering
Information—Special Keyboard Modules on the
next page.

a printed circuit board layout and when

CIRCUIT DIAGRAMS

The bottom view of the line drawings shows
number (A1, A2, etc.) next to the pin locations
of each switch section. These pin numbers are

Standard Modules Lightable Modules

directly related to the circuit diagrams. For SPST 2psT spsT 4PST SPST 2PST
example, if the switch under Button A of a 0 rL: o ) | ) | | | |
standard module were SPST, the pins would 28 9 e T o5 e TT e e TT e | ot
be located at the "#2" Position. If the module ° © ° ° 32 SR o S 1o TT o,

were a lightable one with SPST circuitry, the
pins would be located at the "#1" Position. If
other locations are desired, specify them.

Coded Circuitry—To 7 Bits/Button

c.—d?':: c c c c c
(o] o) (o] o o)

(o] (o] o) [e] O

o) o) o (o] 0]

Note: Coded switches are constructed so that common (C) is made after all other contacts.

Combinations of simple circuitries are also ::;l:'y::

i i i o o
possible as shown in the sample diagrams. ° ° s e

The coded circuits shown are suggested
possibilities and each button may carry a
different circuit. Location of active pins on
each button may be varied to conform with
layout of the printed circuit board. Up to a 7-bit

code is possible under each button, Other Possible Circuit Configurations

o o o T1 o o T1 o

PRINTED CIRCUIT BOARD LAYOUT

This layout provides the horizontal printed circuit board layout as viewed from the top side of the
PC board. Turning end to end will result in a different pin location. However, the dimensional
relationship will remain the same.

Lightable Modules—per drawing below.

This drawing indicates the layout to be used for a 6 button module with light sources mounted two
ways: the lamps for the upper 3 buttons are mounted from the top or component side of the board,
and the lamps for the lower 3 buttons are mounted by the easy replacement method. (See also Light
Source and Lamp Mounting.) Light sources, when mounted from the top side of the board, must
be mounted before the keyboard modules; when mounted, lamp should extend no more than .250"
(6,35 mm) above the board.

Unlighted Module Lightable Module

DIMENSIONS ARE DEPENDENT ON
488 +.003

687 + .003 687 =.003 _, HOLE TO LAMP SOURCE. APPROXIMATELY
(12,40 = 0 08 (17,45+0,08) | (17,45+0,08) ACCOMMODATE .020 (0,51) AND .100 (2,54) APART
1032 (0,81) DIA. FOR A T-1 LAMP OR LED
090 . — 4 | PN 003 1L |
(2,29) |_ 045+ 002 *
TYP. Y o % o > o ! (114005) (2845 o! ggéE)I\T/I?AODATE
T Lo 1 3 e D o | I gELACES) #’P"S) 7 'S 032 (0,81) DIA.
'3 o 3 » ¢ B o PIN
| T
+ ‘ ‘ | 1 | |
b | | £ I ¢ 687 +.003 ¢ | ‘ -
500 +.003 . > o8/ £ ° 170 (4,32)
(127:076) | o 3 » o I (1745=008) Y —— A\ A\ _* + RECOMMENDED
| I ¢ ® . o . l T DIA. HOLE
| | ® o ! » o ! [] B W ° ° W ACCOMMODATES
|_ LAMP IN EASY
. - - — T REPLACEMENT
094 MOUNTING
+ 010 F (P_ —.270 +.003
(2,39 (6,86+0,08) |_ .687+.003 _|_ .687x.003
+0,25) — [~— .244 (6,20) TYP. ¢ (17,45 + 0,08) ¢ (17,45 + 0,08) ¢
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grayll Modular Keyboards

SPECIFICATIONS

Rating

Rating at 5 Vdc: 100 milliamps

Contact Resistance: 25 milliohms or less on a
new switch

Voltage Breakdown: 250 Vac between mutually
insulated parts

Insulation Resistance: 1,000 megaohms
minimum

Life Expectancy: 1,000,000 operations
Contact Bounce: 10 milliseconds or less for
the life of the switch

Operating Temperature: -40°C to 80°C

Materials and Finishes
Pin Contact: Brass, gold plate over nickel plate

STANDARD LEGENDS

Spring Contact: Copper alloy, gold plate over
nickel plate

Housing: ABS plastic (gray)

Base: PPS plastic (black)

Return Spring: Tinned music wire

Other Parts: (By Module and Legend Style): For
unlighted module with molded legends or top
surface printed legends. Internal Button is acetal
and the Button is ABS plastic (gray).

For unlighted module with sub-surface printed
legends or insertable legends, Internal Button is
acetal; Internal Cap is ABS plastic (gray); and
Clear Cap is polycarbonate plastic. For lightable
modules, the Internal Button and the Clear Cap
are polycarbonate. The Internal Cap for gray
modules is acrylic; for the black modules, the
Internal Cap with window is polycarbonate.

For special lightable modules for higher
temperatures, internal button cap is
polycarbonate and housing is polyester.

Operating Features

Action: Momentary, wiping contact

Button Travel: 0.130" (3,30 mm) total travel
Overtravel: 0.080" nominal

Operating Force: 8 + 3 ounces (depends on
number of poles.)

Soldering Instructions

Series 82 Keyboard Modules have been
successfully tested for heat resistance to
soldering up to 260°C (500°F) for a maximum of
5 seconds. Careful flux cleaning is required
since the switch is not sealed. For applications
in excess of these limits or that require vapor
spray or immersion cleaning, contact Grayhill.

Telephone Keyset

Two 6-button modules
form the keyset. White
telephone legend is
molded into a gray
button. SPST, 2PST,
3PST, and 4PST
circuitry available
from distributors, see
ordering information;
order special circuitry
from Grayhill.

Non-Legend, Lighted Modules
Standard lightable module configurations
without cap slot for insertable legend.

Insertable Legend Styles

Prototypes can look professional with insertable
legend modules. Just slip imprinted legend insert
through the slot of the clear button cap.

Legend Sheet

Available for each module style. Each sheet
contains commonly used symbols, terms, alpha
characters, and 0-19 in News Gothic Condensed
type on polyester film, ready to be cut and
inserted. Deadfront legends are invisible until lit.

White on Clear: For unlighted gray modules
Black on Clear: For lighted gray modules

Translucent White on Black: For black modules

Deadfront on Black: For black modules

9

Part No. 82AC2017-1
Part No. 82AC2050-1
Part No. 82AC2060

SPECIAL LEGENDS
Molded-In Legends

For Unlighted Modules

In addition to standard white
legend on gray button, long-
wearing, molded-in legends are
available in white button with black
legend and white legend with red,
green or black buttons. Other
color combinations are possible.

Printed Legends (2 Styles)

Virtually anything which can be photographed
can be printed. Sturdy epoxy ink printing bonds
to the surface of the button. Standard printing
for the gray unlighted buttons is white; standard
printing for the translucent white buttons of the
lightable modules is black.

Top Surface Printing: Legendis applied directly
to top of button. Available on all standard,
unlighted modules.

Sub Surface Printing: Provides maximumwear
for printed surfaces. Available for lighted and
unlighted gray modules. Printed internal button
cap is protected by a clear outer cap.

Printed Type styles

The type style chart below illustrates type style
and approximate sizes and limits for button cap
legends; other sizes are also available. Limitations
for legends differ with type size and character.
Legends for lightable modules are further limited
by the size of the internal button and lighted area.
Grayhill's library includes many popular legends.

Special Colors

Besides the standard
grayandblack housings,
you may order white,
beige or brown. Button
colors may also be
specially ordered. For
more information, see

Contact Grayhill for complete information. next page.
Type No. Sample Style Sub Surface Top Surface Lightable Module
and Typical and Typical Character and Character and Character and
Height Sizes Line Limitations | Line Limitations | Line Limitations*
4GHO088 ABCDEFGH 5 Char. | TAB 8 Char. SYSTEVE 4 Char. | SIOP
.083" 2 Lines | INDEX 3 Lines 10345678 2 Lines | 12#4
1GH125 ABCDE 4 Char. 4 char.| QCDE || 3 char.
.138" 1 Line CHR 2 Lines| GAN\D || 1 Line OF
3GH187 2 Char. 3 Char. (H: 2 Char.
207" m 1 Line O\l 1 Line 1 Line O\I
2GH250 2 Qhar. 2 Qhar. N/A N/A
276" 1 Line 1 Line

Note: Limitations for legends differ with surface to be printed and actual characters. If your application exceeds the approximations

in the chart, contact Grayhill for more information.
* For top and sub-surface printed modules.

Keypads
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ORDERING INFORMATION:
Special Legends

To order non-standard modules, information is
required for the areas listed below.

Your special order will be assigned a part number
for future identification. This number is
sequentially assigned and is non-descriptive.

1. Type of Module. Unlighted: 1-, 2-, 3-, or 6-
button. Lightable: 1-, 3-, or 6-button.

2. Mounting Orientation. Horizontal or
vertical.

3. Circuitry. Requirements for each button must
be listed by its reference letter designation.
For example: Button A = SPST, Button B =
4PST, Button C = 3PST, etc. For coded or
other available circuitry patterns a descriptive
diagram is required for each button.

4. Button Type (Legend). Grayhill offers four
legend types: molded-in; top surface printed;
sub-surface printed; andinsertable. Unlighted
modules are available in all types. Lightable
modules are available in all types but molded-
in legends.

5. Button Color. Standard color for molded-in
legend modules is gray button with white
legend. Special button colors available are
white with black legends, red, green or black
buttons with white legends. Additional custom
colors are available by special order.

Lightable gray modules have a standard
translucent white button with black legend.
Special button color includes translucent red,
amber, yellow, blue and green. Lightable
black modules have a special opaque black
button; discuss special colors with Grayhill.

Colors can be intermixed, ie. buttons A-E
gray; and F, white.

6. Housing Color. Base in black. Upper
housing is black for lightable legends and
gray for all other module styles. Other stock
colors available include white, beige and
brown.

7. Legends. List legend requirement for each
button (Button A legend, "10", is type style
4GHO088. Button B, "ON", is type style
1GH125, etc.). For legend information, see
page D-37.

Price: Contact Grayhill

ORDERING INFORMATION: STANDARD MODULES

Type of Module Description Part No.
6 Buttons, SPST 82-601-85
Top Half of Telephone 6 Buttons, 2PST 82-601-86
Legend (Molded-in) 6 Buttons, 3PST 82-601-87
6 Buttons, 4PST 82-601-88
6 Buttons, SPST 82-601-89
Bottom of Telephone 6 Buttons, 2PST 82-601-90
Legend (Molded-in) 6 Buttons, 3PST 82-601-91
6 Buttons, 4PST 82-601-92
1 Button, SPST 82-101-71
1 Button, 4PST 82-101-74
2 Buttons, SPST 82-201-41
Unlighted Gray Modules 2 Buttons, 4PST 82-201-44
For Legend Inserts 3 Buttons, SPST 82-301-61
3 Buttons, 4PST 82-301-64
6 Buttons, SPST 82-601-81
6 Buttons, 4PST 82-601-84
1 Button, SPST 82-150-17
1 Button, 2PST 82-150-15
Lightable Gray Modules 3 Buttons, SPST 82-350-10
Non-Legend 3 Buttons, 2PST 82-350-8
6 Buttons, SPST 82-650-10
6 Buttons, 2PST 82-650-8
1 Button, SPST 82-150-38
1 Button, 2PST 82-150-16
Lightable Gray Modules 3 BUttOﬂS, SPST 82-350-12
For Legend Inserts 3 Buttons, 2PST 82-350-9
6 Buttons, SPST 82-650-19
6 Buttons, 2PST 82-650-9
1 Button, SPST 82-150-211
1 Button, 2PST 82-150-213
Lightable Black Modules 3 Buttons, SPST 82-350-41
For Legend Inserts 3 Buttons, 2PST 82-350-43
6 Buttons, SPST 82-650-71
6 Buttons, 2PST 82-650-73
White: For Unlighted Gray 82AC2017-1
Legend Sheets Black: For Lightable Gray 82AC2050-1
Deadfront: For Lightable Black 82AC2060

Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois

60525-5997 « USA ¢ Phone: 708-354-1040 « Fax: 708-354-2820 * www.grayhill.com

Keypads
45



Modular Keyboards

Grayhill

SERIES 87
Low Profile

FEATURES
*1,2,3, 4,5 and 6 Button Individual
Keyswitches
¢ 12 and 16 Button Keypads
.+1., *Maintain '/2" Button Centers, no
ﬁyﬁill Matter How You Mount Modules or
.. What Combination You Use

m
m
S

£

ot Up to 3,000,000 Operations per
Button
e Low Profile Design

Legends For Any Need

Design Keyboards and Individual Keyswitches
to Virtually any Configuration Without Costly
Tooling.

N EE

10 I O O 8 0

Snap Dome Contact System

Hear and feel button actuation

You're assured of reliable button actuation with
the metal snap-dome under each Series 87

. BUTTON

N

~— HOUSING

Prototypes and small quantities: create your  button. When actuated, the dome changes I'f\\\\\‘::\:\\'fx\\“ DOME
own with economical, insertable legend style  shape, providing audible and tactile feedback to

modules. the operator. CIRCUIT PC BOARD
Production quantities: choose either custom PATH

printing or permanent molded-in legends.

DIMENSIONS In inches (and millimeters)

One Button Module
o = -064%.010 TYP.
(1,63 + 0,25)
1095 = .010
1300 = .010 i(zm +025)
_ .366 +.010 .015 +.010 350 = 010 (7,62 £ 0,25) .
(9,30 = 0,25) (0,38 + 0,25) 350 = common —FH_]
1-‘;92 * -%1§ SQ. BUTTON BUTTON YT (8,89 +0,25) .
(12,45 0.25) PROJECTION ‘ ¥ ;rfoRRMlRiTlerL IO?\ILY)
SWITCH KEY IDENTIFICATION (?7511 31205"'YU
(FOR REF. ONLY) 025 +.002 — +
(0,64 + 0,05) 1 163010 - (29451++ 31205)
BOTTOM OF SWITCH LS e =029
Two Button Module
<990 +.010 |
(25,15 + 0,25)
245 = .010
500 = .010
(6,22 = 0,25) 015 £.010 300 = 010 500 = .010
(12,7 + 0,25) 0.98 1 0.25 350 .010 sl 12,7 = .010
T j 630+ 0.25 SUTToN )Tf i(&sg £0,25) (7.620.25) (1272 010)
,30 £0, .095 £ .010
490 x .010 PROJECTION |~—
(12,45 + 0,25) AlllB SQ. BUTTON m ¥ L (241 +0,25)
¥ : —_ jA 075+ .010
= 025 = .002 075
N~ SwiTeHKeY (0,64 £ 0,05) L 163010 294511 o 205) 1 (1912025
SQ. TERMINAL (4,14 £ 0,25) + =
(FOR REF. ONLY) COMMON " J b oeax 0t0TYR.
TERMINAL PINS AT TERMINAL I.D. (1,63 £ 0,25)
BOTTOM OF SWITCH (FOR REF. ONLY)
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DIMENSIONS In inches (and millimeters)

Three Button Module

.500 (12,7) 2 EQ. SPS.

.500 (2,7) 2 EQ. SPS.

Six Button Module

TERMINAL PINS AT
BOTTOM OF SWITCH

300 £.010 TOL. NON-ACCUM.
245 + .010 TOL. NON-ACCUM. .015+.010 (0,38 + 0,25) .350 +.010 (7,62 + 0,25) +.010 (0,25)
(6,22 + 0,25) +.010 (0,25) BU'I'I'ON PROJECTION (8, 89 +0,25) | 85 010
366 +.010 R N (2,41 + 0,25)
499i 010 (9,30 £ 0,25) I % Bu B L ES
499 x . Q. BUTTON J‘ . . o - 4 — 075010
(12,45*1 0,25) AlllB 7 095 = 010 Z.I_/n r (1,91 + 0,25)
SWITCH KEY (241 0,25)
IDENTIFICATION .025 +.002 163 + .010 COMMON J
L— (;7422 ; g;g) (FOR REF. ONLY) (0,64 + 0,05) (414+0,25)  TERMINAL I.D. ?sg3++ 31205TYP
TERMINAL PINS AT $Q. TERMINAL (FOR REF. ONLY) ( )
BOTTOM OF SWITCH
Four Button Module
500 (12,7) 3 EQ. SPS. 015 £.010 300 2 010 500 (2,7) 3 EQ. SPS.
TOL. NON-ACCUM. (0,38 = 0,25) : : TOL. NON-ACCOM.
245 + .01
® 2o g 205)70 +.010 (0,25) BUTTON PR (7.62:2029) +:010(025)
ke PROJECTION (8,89 +0,25) 095 =.010
366+ 010 i | [~—(241+ 025
9,30 = 0,25
499 ! 010 ¢ ) 095 075 = .010
499 . SQ. BUTTON 075+,
(12:45ﬁ ozs) LA ]| B . D, (*2-21" (1,91 £0,25)
} ﬁ:)végﬁﬁlg%m 025 = .002 163+ 010 *029)
1.998 + 015 (0,64 = 0,05) COMMON 064 +.010
T (5055038 (FOR REF. ONLY) SQ TERMINAL  (414025) Tvp.
TERMINAL PINS AT TERMINAL I.D. (1,63 + 0,25)
BOTTOM OF SWITCH (FOR REF. ONLY)
Five Button Module
500 (12,7) 4 EQ. SPS.
TOL. NON-ACCUM.
f“; T 1(.3010 8’25)CCU .015£.010
- 366 +.010 (0,38 + 0,25) 300 +.010 .500 (2,7) 4 EQ. SPS. 095
5_66255) (9,30 £ 0,25) BUTTON .350 +.010 (7,62 + 0,25) TOL. NON-ACCUM. 010
+0, SQ.BUTTON | y_ PROJECTION (8,89 = 0,25) v +.010 (0,25) | ‘H 241
1 +0,25)
A B IE, E .095 075 +.010
. +.010 L (191:025)
0o N_ 025+ .002 163+.010_4 1264;5) )
Joto 2.498 £ .015 (0,64 = 0,05) (4,14 + 0,25) 0
(1245 (63,25  0,38) SQ. TERMINAL COMMON ~—.064 £.010
+025) SWITCH KEY IDENTIFICATION TERMINAL I.D. TYP.
o (FOR REF. ONLY) (FOR REF. ONLY) (1,63 £0,25)

500 (12,7) 5 EQ. SPS.
245 + 010 e x| TOL. NON-ACCUM.
(6,22 + 0,25) +.010 (0,25) .366 +.010
(9,30 + 0,25)
SQ. BUTTON
i .300 +.010 500 (2,7) 5 EQ. SPS.
499 = .010 A B (7,62 0 ,25) TOL. NON-ACCUM.
(12,45Vi 0,25) +.010 (0,25) »‘ |<— 095+ 010
7 1\_,Au Bu \_F'gﬁ-l_}“Du uU Bh (2,41 £ 0,25)
2.99 = 015 — ﬁ)végﬁlglgﬂlw .095 +.010 j 2O = O - = O C i 075:=.010
75,95 + 0,38 * [ e[ ) !_\p-— 191+
( ) (FOR REF. ONLY) (2,41 +0,25) = 2 = = T (1,91 £0,25)
015 £.010 TERMINAL PINS
(058 =0.25) 350+ 010 ATBOTTOMOF  COMMON < 064+ 010 TYP.
P SWITCH (1,63 = 0,25)
PROJECTION (8,89 + 0,25) TERMINAL I.D.
f (FOR REF. ONLY)
\ .025 +.002 163010 1
(0,64 + 0,05) (4,14 + 0,25)
SQ. TERMINAL
Keypads
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Modular Keyboards

DIMENSIONS In inches (and millimeters)

3x4 Keyboard 500 +.010 (12,7 + 0,25) 350 + .015 1.500+.010
245+ 010 2 EQ. SPS.TOL. NON- (8,90 + 0,25) (37,85 + 0,25) BUTTON
(6.22+025) | ACCUM. SWITCH KEY | ~"NO.1
/ ::I 7
1 ol 3 IDENTIFICATION JECHENCRNE
ROW1  (FOR REF. ONLY) RETAINING | |
e STUDS i rO | [N
L 025+.002 - ____ J
IE Rowz — (062009 . - 2.000 +.010
.500 +.010 — — Sqg. Terminals o o . .
(12,7 £ 0,25) ) — = O @ (50,55 + 0,25)
3EQ. SPS. ROW 3 — . °
TOL. NON- IE’ 1 -
ACCUM. - __| ) eo5+ 010 |© o
ROW 4 (17,65 = 0,25) |
::I + \ (@] (@] A4 -
'(363601481 205) g g g »‘ L—t.oeo +.010
SQ. BUTTON 8] 8] 8] (1,52 + 0,25) TYP.
COL = COLUMN
Termination In inches (and millimeters)
3x4 Matrix Output Single Pole/Common Bus
BUTTON BUTTON
éos(; /No 1 - 163 +.010 /No.1 | |~ .163£.010
; 4,14+ 0,25 4,14+0,25
el o a A [ | e 7o -0 7| )
( 100 f
.300 = .010 | | 2.5) \ |
7,62+ 0,25 y
(7,62 = 0,25) 0, o) TYP. O 10 163
l —————— ’ 025 +.002 ¥ e i Tl — +.010
8 — (0,64 + 0,05) 1 — (4,14
1 ¢ 0if — Sq. Terminals e} — +0,25)
T E M = z
-895 .010 O o 600 +.010 o (0]
(22,73 £ 0,25) (15,24 £ 0,25)
. ! L. o o !
495 +.010 495 = .010
(12,57 £ 0,25) (12,57 + 0,25)
500 +.010 500 +.010
(12,7 £ .010) (12,7 £ .010)
100 TYP ‘+ .500*‘
100 TYP . % o
?_L?B oK 600 D o
300 —z ¢ L E &M
(=)D (5 F
¥ f o =M o N
MATRIX TERMINAL PIN-OUT SINGLE POLE/COMMON BUS
TERMINAL PIN-OUT
DIMENSIONS In inches (and millimeters)
4x4 Keyboard
.500 +.010 (12,7 £ 0,25) .350 +.010 (8,90 + 0,25) 2.000 + .000 — .005
250 +.010 3 EQ. SPS.TOL. NON- (50,8 — 0,13) BUTTON
(6,35 + 0,25) ACCUM. SWITCH KEY - 163 +.010 NO. 1
IDENTIFICATION ~ —— |  (4,1420,25) =
(FOR REF. ONLY) A o - ¢ )/“
1 2 || 3 ||| 4 ]| row1 RETAINING | I
- 025:.002 STUDS O, o e
=" (0.64+0,05) o~ — — - — — &
7 ROW 2 C—  Sq. Terminals @ o 2.000 +.000
500 +.010 — o a o . -.005
(12,7 £ 0,25) — .100 (2,5) o s (50,8 - 0,13)
3 EQ. SPS. ROW 3 = TYP. o :
TOL. NON- @ — Pa— =
ACCUM. | 1 O O O
| o o )i
L — L
366 +.010 - o ) < »l Li
(9,30 + 0,25) 6‘ 6‘ 6‘ 6‘ .064 +.010
SQ. BUTTON o o o o (T1\,(%3 +0,25)
COL = COLUMN '
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Termination

In inches (and millimeters)

163 +.010
(4,14 £ 0,25)

025 +.002
(0,64 + 0,05)
Sqg. Terminals

4x4 Matrix Output
BUTTON
/ NO. 1 -
100 — = —
@5/ O_____ A
TYP. f “I f
.300 +.010 !
(7,62 = 0,25) o O J O
' . ; |
T © 3 © P —
T G Q _
795 +.010 O O O
(20,19 0,25)
| L 0 o ) N
500 +.010 -,
(12,7 £ 0,25)
1.000 +.010
(25,4 £ .010)
~~— 1,000 —=
100 TYP
ot
E
300
PO

MATRIX TERMINAL PIN-OUT

Single Pole/Common Bus

BUTTON
NO. 1
/ | J«— 163 £ 010
100 [F — (4,14 £ 0,25)
@5) Q- - -—- Q i
TYP. | |
t o 4 © i O | .025:.002
V- ---- By =" (0,64+0,05)
4 g 5 [  Sq. Terminals
800 =.010 —
(20322025 | e O N —
G Q I
| H R =
1 o ' o o) =
695 = .010
(17,65 + 0,25) ) o
N Vi —]
500 = .010 - .
(12,7 + 0,25)
1.000 +.010
(25,4 = .010)
100 TYP

‘¢ 1.000 —w!

SINGLE POLE/COMMON BUS
TERMINAL PIN-OUT

CIRCUITRY, CODE AND TRUTH TABLES

Circuitry for Module Strips
The one-button thru six-button modules have
single pole/common bus circuitry as shown in
the circuit diagram. The common is located
under button A; it is not marked on the actual

COMMON
UNDER

BUTTON A

_A\O
o DN U
LA~

Code and Truth Table

Dots in the chart indicate connected terminals
when switch is closed. Terminals are identified

on the keyboard.

product. CIRCUIT DIAGRAM
4x4 CODES
Matrix Single Pole/Common Bus
1]e ° ] ]
2 [ ° [ °
3x4 CODES 3 Py ° P Py
Matrix Single Pole/Common Bus g 4 o |o D °
1le ° ° ° 5 5|e ° ° °
2 L [d L ] |6 ° 0 J °
2|3 eole J o 9 7 0 o ° Y
E 4|e ° o (] Z|8 0 ° o ]
g 5 (] o [ (] 'C_> 9]e o ° ]
ole6 ° [ o ] '5 10| |e [ [ ]
; 7]e o L [ @4 . [ . .
o8 L] L] L [ 12 0 (] (] ]
I: 9 [ o o (] 13| e o ° o
@ [10]e o D . ZED . . o
11 ° ° [ 15 ° ° [ °
12) ° ° ole 16 0 .o oo
KIDIE[BICIL MIIKIHIA[JICIBIMIEIFILIN|G[D MINIGIFIDIE[PIQ][KIN[BIAILM|D|CIQIPIFIGIS|R[E|H|J
TERMINAL LOCATION TERMINAL LOCATION
SPECIFICATIONS
Rating Materials and Finishes Operating Features

Rating at 24 Vdc: 10 milliamps, resistive
Contact Resistance: MOS, CMOS, TTL, DTL

compatible (10 ohms maximum)

Voltage Breakdown: 250 Vac between mutually

insulated parts

Insulation Resistance: 1,000 megohms min.

Housing: ABS polycarbonate, black
Buttons: ABS plastic, white. Legends are black.

Snap-On-Cap: Clear polycarbonate

Life Expectancy: 3,000,000 operations per

button

Contact Bounce: Less than 4 milliseconds at
make, 10 milliseconds at break

Contact Dome: Stainless steel, selectively gold-
plated
Terminals: Phosphor bronze

Button Travel: 0.011" (0,28) nominal, total

travel

Operating Temperature: -40°C to +80°C

Typical Operating Force: 300 grams

Mounting: Mounts to '/32" to '/8" thick PC

board

Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois
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STANDARD LEGENDS

Insertable Style Modules

For prototypes and small quantities
Standard insertable legend modules are an
economical way to create your own keyboard
legend. Just remove the clear button cap, add
any legend, and replace the snap-on cap.

Legend Inserts

For insertable legend modules

Give your keyboard modules the appearance of
being printed without the cost. Self-adhesive,
printed legend inserts are die cut to fit the
buttons. Legend sheet includes commonly used
symbols, terms, alpha characters A-Z, and
numeric characters 0-99 in News Gothic
Condensed typestyle, printed in black on clear
backing. Legend sheets also include blank
inserts for dry transfer lettering.

87 Series Legend Sheet Part No. 87AC2046

Modular Keyboards

Dry Transfer Legends

For additional legend inserts

Sheets include A thru Z in upper and lower case,
the numeric characters 0 thru 9, as well as
commonly used symbols. The typestyle and
size are similar to the chart for printed legends
shown below.

Small Print Part No. 87-DT-2096-088
Medium Print Part No. 87-DT-2096-125
Large Print Part No. 87-DT-2096-187

SPECIAL LEGENDS

Printed Legends

For medium volume or short runs

Virtually any character, symbol or pattern which
can be photographed can be printed on the
button. Grayhill uses epoxy ink which bonds to
the surface of the button.

The legend can be printed on either of two

Type No. Sample Style Sub Surface Top Surface
and Typical and Typical Character and Character and

Height Sizes Line Limitations Line Limitations
4GHO088 ABCDEFGH 4 Characters BEND 4 Characters B\D

.083" 2 Lines DATA 2 Lines DATA
1GH125 ABCDE 3 Characters LAD 3 Characters

.138" 1 Line 1 Line LAD
3GH187 2 Characters 2 Characters

H1S ABCD | 32Cm N |25 N
2GH250 2 Characters

276" AK) N/A N/A 1 Line

ORDERING INFORMATION

surfaces: the top surface of a one-piece button,
or the internal surface on the snap-on cap style
for maximum wear.

The typestyle chart shows the style and the
approximate limitations of Grayhill's standard
type. However, limitations differ with the surface
to be printed and the actual characters to be
used. If your legend exceeds the chart limits,
contact Grayhill for more information. Unless
specified, black legends are printed on white
buttons.

Additional Ink Color: White ink is stocked for
use on dark colored buttons.

Additional Button Colors: For a molding
charge, we can provide buttons from other
colors which we may have in stock, such as
black, red, green, blue, or yellow. Non-stock
button/ink colors may require minimum material
purchase. To order, or to check currently
stocked colors, contact Grayhill.

Molded-in Legends

For high volume production

For legends that will stand up to abuse and
constant wear for the life of your keyboard, use
molded-in legends. The two-shot molding
process molds the legend and button together.
Your special legend can be made from existing
Grayhill molds or we can tool special ones.

Buttons are available with black legends molded
in white or other light backgrounds, or with white
legends molded into dark backgrounds. See
Printed Buttons, Additional Button Colors. Toorder,
contact Grayhill.

Type of Module Part
or Legend Number
1 Button 87CC3-201
2 Button 87DC3-201
3 Button 87EC3-201
4 Button 87FC3-201
5 Button 87GC3-201
6 Button 87HC3-201
12 Button—Matrix 87AB3-201
12 Button—
SP/Com Bus 87AC3-201
16 Button—Matrix 87BB3-201
16 Button—
SP/Com Bus 87BC3-201
Insertable Legend
Card 87AC2046
Dry Transfer-Small | 87-DT-2096-088
Dry Transfer—-Medium| 87-DT-2096-125
Dry Transfer-Large | 87-DT-2096-187

Special Legends
To order non-standard modules, information is
required for the areas listed below.

Your special order will be assigned a part number
for future identification. This number is
sequentially assigned and is non-descriptive.

1. Type of Module. 1, 2, 3, 4, 5, 6, 12 or 16
button.

2. Mounting Orientation. Horizontal or vertical.

3. Circuitry. Single pole/common busiis standard
for all single row modules. For 12 or 16 button
keyboard, specify single pole/common bus or
matrix.

4. Housing Color. Standard housing is black.
Optional stock colors include beige and gray.

5. Button Types. Flat or concave buttons are

oEE g
opony |
Em0

available for molded legends; flat, concave,
and snap-on cap styles are available for
printed legends.

6. Button Color. Standard buttons for molded
and printed legends are white with black
legend. Other colors available include white
legends with red, green, dark blue, dark
gray and black buttons, or black legends
with yellow, blue, light gray, beige and
white buttons. Additional legend colors such
as red are also available.

7. Legend Style. Two-shot molded or printed.
Printed legends may be top or sub-surface
printed.

8. Actual Legend. Specify for each button
using the button identification on drawings.
Price—Contact Grayhill.

Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales
Office, an authorized local Distributor or Grayhill.
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Sealed Keypads ﬁy

SERIES 37F
PIEZO Pushbutton Switches

FEATURES

e Fully Sealed
o104 Virtually Indestructible
‘ \byy;q_il/ * Vandal Resistant
«inis. *Indoor and Outdoor Use

294 3

DIMENSIONS In inches (and millimeters) A
=
@1.102 118 118 1.102 §
Non-llluminated ©25%0 .00 (310? ©28,00) | 2
Single Button I | I i 2
} o
748 .768

(19,00) (19,50) i .039 x 45 CHAMFER S
MA1 * | MA2 * (1,00 x 45 CHAMFER) ‘C<D
el
Q
* }———,L 0 .815 ! ‘ I 6615 o
197 197 f f p 7]

(6.00) wrxislee (5.00) (@20.70)

THREAD M22 x 1.5
THREAD

llluminated
Single Button

.055 (1,40) M22x 1.5 o 886 055 (1.40)
.118 (3,00) —] THREAD @ 22,50) 118 —=] M22 x 1.5 THREAD
T JE— | (3,00) m %
0 1.102 .| o 815 787 | .815 Q.

(@ 20,70)

) 0. Ll o 886

« 17l (©28,00) U: © 20,$0) M»” © 20;0) o 22,;50)
276 —| 0 .118 J; — 236 . —] .236 (6,00)

(7.00) 2 (3,00) 748 ﬂ<——‘ (6,00) (7,00) ] 748 (19,00)

(19,00) .039 X45
(1,00 X 45)
ORDERING INFORMATION, 37FMA AND 37FML
\
Grayhill Series Wire Colors Change
Housing Type with Electrical Spec
MA1, MA2 Option
ML1*, ML2* "
Circuitry 1
A-N.O.,,B-N.C.
Electrical Specifications BLUE
AW - V Max: 24V, | Max: 0.2 A AC/DC, Term: Red wire RED
37FMA1-AAP11N BW - V Max: 24V, | Max: 0.2 A AC/DC, 150 Transient, YELLOW

Term: Purple wire _ WIRE ‘ FUNCTION
CW -V Max: 24V, | Max: 1.0 A AC/DC, 150 Transient

Term: Orange/White wire RED } 24v Ac/be
EW -V Max: 24V, | Max: 0.2 A AC/DC, Term: Green wire, RED 0.2A SWITCH

N.C. Circuitry Option Only BLUE |LED () } 5V DG
AP - V. Max: 24V, | Max 0.2 A AC/DC, Term: PIN YELLOW | LED (+)
CP** -V Max: 24V, | Max: 1.0 A AC/DC, Term: PIN

— Housing Color: N - Natural
—— Housing Material: 1 - Aluminum . )
L LED: 1- Red, 2 - Green, 3 - Yellow, 4 - Red/Green LED Gl

**This Option Not Available
with LED Housing ML1
or ML2

***Only Available with
Housing Types ML1
and ML2.

Special colors, S.S. and
legends available. Contact
Grayhill for more information.

Keypads
Grayhill, Inc. = 561 Hillgrove Avenue ¢ LaGrange, lllinois 60525-5997 « USA ¢ Phone: 708-354-1040 ¢ Fax: 708-354-2820 * www.grayhill.com ysp1



raghill Standard Keypads

DIMENSIONS In inches (and millimeters)

@ .984 (1,00) .079
(@ 25,00) 055 I 032 == (.00 *‘ 50
(1,40) M22x 1.5 (0,80) 100 E
THREAD 258) C I
0 .787 i ' o ?
(@ 20,00) —
©1.220 0.984
(@31,00) (@25,00)
0 .591 |
(@ 15,00) - ﬁ ‘
276 —= 984 | 1 1-12.000.800
ILUMINATED RING (7,00) ILUMINATED RING (25,00) M (30020)
787 M27 X 1,50 THREAD
BR1 (20,00) BR3
PIEZO
PIEZO
LED
1.24V AC/DC 12V DC MAX 40mA
MAX 0.2A 1.24V AC/DC
MAX 0.2A
0 .984 (1,00) .079
@ 25,00 295
( ) 055 ™ M22x15 032 (.00 *‘ (7,50)
0) - 0,80) .100 ’
THREAD o 254)
©.787 i i ’ . ?
(@ 20,00) I ! * —
878 o ©1.220 [ 0.984
(22,30) a f (@31,00) s : (@25,00)
0 .591 % xS i’z‘ ¢
(@ 15,00) c J ‘
276 —=| | \
984 12.000.800
ILUMINATED RING (7,00) 835 ILUMINATED RING (25,00) ‘ M ‘ " (36020)
787 (21,20) M27 X 1,50 THREAD
BR2 (20,00) BR4
PIEZO
PIEZO
LED
1.24V AC/IDC 12V DC MAX 40mA
1.24V AC/DC
MAX 0.2A MAX 0.2A

ORDERING INFORMATION, 37FBR

Grayhill Series

Housing Type Special colors, S.S. and

BA1 BA2 legends available.

BF1. BF2 Contact Grayhill for more
Switch Type information.

C - Continuous, T - Toggle

Circuitry

A-N.O,B-N.C.
—— Electrical Specification
AW: 10-24V, .15A AC/DC,
Wire: 1 - Black, 1 - Brown, 2 - Blue

37FBA1-CAAW1IN
T—  Housing Color: N - Natural
Housing Material: 1 - Aluminum

Available from your local Grayhill Component Distributor. For prices and discounts, contact a local Sales Office, an authorized local Distributor

or Grayhill.

Special configurations and legends available. Contact Grayhil for more information.
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Sealed Keypads éf«yﬁl’//

DIMENSIONS In inches (and millimeters)

0 .866
01.102 118 (©22,00) 059 R
118 X )
(3,00) (-ﬁgg) “ (©28,00) Vg?go% (3,00) / (150 R)
1 ] oy !
I Fo R F1
055 g 1.378 (ng) 089 g 1.378
(1.40) (3500 040 (35,00)
BA1 i L BF1 i L
R P I -
276 (© 20,00) é Og) (@ 16,00)
(7,00) S
0 .886 0 .732
(@ 22,50) (@ 18,60
M22x1.5 THREAD M22x1.5 THREAD
le——=1— 0 866
©28.00) ©2200)
039 020 039 .020 059 R.
(1,00) (0,50) 059 R. (1,00) (0,50) /“150 R)
’ (1,50 R.) l
* ; % — ? r + LS Ji e w— f
118 055 . 118 .055 . T
(3,00) (1,40) \( (13-53’(7)3) (3,00) (1,40) \( (13 ‘53?)3)
BA2 i L BF2 i |
$ F——,L— ©.787 27(1 F——P 0 .630
276 (©20,00) e (@ 16,00)
(7,00) X
0 .886 ©.732
(@ 22,50) (2 18,60
M22x1.5 THREAD M22x1.5 THREAD
SPECIFICATIONS

Rated Voltage: 0-24V AC/DC
Rate Current: 0-24 amps.
Resistance “ON”: <10 Ohms
Resistance “OFF”: >5 megohms
Switch Capacitance: 25pF

Activation Force: 3-5N Typ.

Switch Action:

Momentary: 120 Msec. Pulse type
Continuous: Circuit is closed as long
as switch is pressed, 30 sec. max.
Toggle: Switch changes position at
each activation.

Lifecycle: >50 million

Operating Temp: -40°C- 85°C
standard. (-40°C- 125°C upon request)
Storage Temp: -40°C- 125°C

EMI or RFI Effect: None

Protection System: IP68 according to
IEC529

LED: 5Vdc, 1 max, 10 mA

Housing Material: Aluminum

ORDERING INFORMATION, 37FBR

Grayhill Series

Housing Type

BA1, BA2

BF1, BF2

Switch Type

C - Continuous, T - Toggle
Circuitry
A-N.O,B-N.C.
Electrical Specification
AW: 10-24V, .15A AC/DC,
Wire: 1 - Black, 1 - Brown, 2 - Blue

Special colors, S.S. and
legends available.
Contact Grayhill for more
information.

37FBAT-CAAWIN
T—  Housing Color: N - Natural
Housing Material: 1 - Aluminum

Available from your local Grayhill Component Distributor. For prices and discounts, contact a local Sales Office, an authorized local Distributor

or Grayhill.

Keypads
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é,ayll Custom Keypad Assemblies

Grayhill can provide a wide range of custom keypad solutions. Our engineering, project management and manufacturing expertise allows us to
provide quick, cost effective custom keypads using the right technology for your individual application need.

Summary of available technologies:

Custom Overlay with Metal Dome and PC Board
* Dome contact provides audible click and positive tactile feedback
* 3 million cycle per button reliability
* LEDs and backlit versions available
» Custom terminations, bezels and mounting configurations
* EMI shielding available

Rubber over Metal Dome and PC Board
¢ Sealed construction suitable for harsh environments
* Dome contact provides audible click and positive tactile feedback
* Infinite variety of legends, colors, panels sizes and configurations
* 3 million cycle per button reliability
* L EDs and backlit versions available
» Custom terminations, bezels and mounting configurations
* EMI shielding available
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Conductive Rubber with PC Board
* Economical-conductive rubber provides contact with PC board traces
* Compatible with high resistance logic circuits * ‘ Gl =
« Infinite variety of legends, colors, panels sizes and configurations Custom Conductive Rubber
* 1 million cycle per button reliability
* LEDs and backlit versions available
» Custom terminations, bezels and mounting configurations

* EMI shielding available Vandal Resistant Piezo Keypads

* Suitable for harsh environments, contamination resistant

* Epoxy potted (sealed to IP68) heavy duty machined
aluminum or steel construction

* No moving parts, 50 million cycle per button reliability

* Meets MIL-SPEC and CE requirements

* Pulse, momentary or toggle switching available

* Infinite variety of legends, colors, panel sizes and
configurations

.:*.#

& ey N
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	Dip Switches
	Surface Mount Technology
	76HP - Side Actuated, PIANO-DIP
	78H - SPDT, DPST 
	90HB - SPST, Low Profile 
	97 - Half Pitch

	Thru-Hole

	76 - SPST Rocker
	76 and 78 - DPDT
	76 and 78 - SPDT
	78 - SPST to 4PST Slide 
	78C - Right Angle Option 
	79A and 79C - Linear Action Tap & Circuit Selector 
	79B - Linear Action, Coded Output 
	90B - Machine Insertable MIDIP 
	94H - Binary Coded
	94R - Economical, Binary Coded

	Accessories

	IO

	IO Modules
	AC Output - 70L, 70G, 70, 70M

	DC Output - 70L, 70G, 70, 70M

	Dry Contact & Mechanical Relay Output - 70L, 70G, 70, 70M

	Manual Override Output - 70L, 70G, 70, 70M
	AC Input - 70L, 70G, 70, 70M

	AC/DC Input - 70L, 70G, 70, 70M
	DC Input - 70L, 70G, 70, 70M

	Contact Closure DC Input - 73L, 73G

	Analog Voltage & Current Output - 73L, 73G

	Analog Voltage Input Modules - 73L, 73G

	Analog Current Input - 73L, 73G
	Thermocouple Input - 73L, 73G
 
	RTD Input - 73L, 73G

	Controllers
	Ethernet - OpenDac

	ModBus - OpenDac
	LT - OpenDac
	ProfiBus - OpenDac
	MicroDac - System 50
	MicroLT - System 50

	Racks
	4 Channel - 70, 70G

	8 Channel - 70L 70G, 70, 70M

	16 Channel - 70L 70G, 70, 70M

	24 Channel (In-Line) - 70L 70G, 70, 70M

	24 Channel - 70L
70G, 70, 70M

	32 Channel - 70G

	32 Channel (Parallel) - 72


	Network Interfaces
	Parallel Bus - 72
	Communication Converter - 72

	Accessories
	Cable Assemblies
	Fuse Kits
	Jumper Bars
	Test Modules


	Keypads
	Dome
	82 - Lightable, Stackable 
	83 - .500" Centers 
	84 - .750" Centers 
	84B - Insertable Legends, Backlit, Sealed 
	84BL - Backlit, Sealed Construction
	84LS - Sealed Construction 
	84S - Insertable Legend, Screen Print 
	86 - Flange Mounted 
	87 - Low Profile
	88 - Flange Mountd Splash Resistant 

	Conductive
	96 - Conductive Rubber

	Vandal Resistant
	37F - Vandal Resistant, Piezo 
	84R - Rugged Construction, IP 67

	Custom
	Accessories
	Insertable Legend Sheets
	Panel Seal Gaskets
	Dry Transfer Legends
	Clear Window Overlays


	Mechanical Encoders

	25 - Multideck 
	25L - Hex, Gray, Quadrature Code
	26 - Binary and Gray Code 
	51 - Binary and Binary Complement Code 
	71 - Binary Code
	Accessories

	Mobile Computers
	DuraMax H

	DuraMax HG
	DuraMax T

	Optical Encoders - Human Interface
	Joystick
	60A - Multi-function Joystick / Encoder 
	60C - Multi-Function Jostick / Encoder, Economical

	High Resolution
	61K & 61R - High Resolution, 4-pin or 5-pin
	61L - Full Quadrature Cycle per Detent

	Low Resolution
	61A - Absolute Position Sensing 
	61M - Simulated Mechanical Rotary Output 
	62A,V,D - 1/2" Package 
	62AG - Price Competitive Solution
	62B - Push-Pull, High Torque
	62C - Concentric Shaft 
	62F- Knob Illumination 
	62H - High Torque, Concentric Shaft 
	62HN - High Torque, Non-Turn Dedicated Pushbutton Shaft 
	62HR - High Torque, Redundant Output 
	62HS - High Torque 
	62M - Magnetic, Long-life Detent 
	62N - Non-Turn Dedicated Push-button Shaft 
	62P - Low Cost, PC Mount 
	62R - 1/2" Package, Redundant Circuitry 
	62S - Compact, 1/2" Package Interface
	65 - Optical Encoder Interface
	Thumbwheel
	62T - Thumbwheel 


	Accessories

	Optical Encoders - Machine Interface
	63A - High Resolution, Absolute Position Sensing 
	63K - High Resolution, 4-pin 
	63R - High Resolution, 5-pin
	63Q - High Resolution, Ball Bearing 
	63T - High Resolution, Thru-Shaft

	Pushbuttons
	Butt Contact
	04 - Joystick
	30 - Snap In, Panel Mount
	30 & 46 - Decorator Line 
	30 & 46 - Snap In 
	32 - Stackable with LED 
	38BM, BC - Horizontal 
	38BT, 38BH -Horizontal 
	38BT, 38BC - Vertical 
	38C - Miniature 
	38D - Alternate Action
	38E - Sealed Snap Action Miniature
	38F - Sub-Miniature
	38G - Sealed Sub-Miniature 
	38H - Sealed Surface Mount Sub-Miniature 
	39 - Dual Circuit 
	39 - Miniature, PC Mount
	39 - Miniature, Limit
	39 - Miniature, Panel Mount

	Snap Action
	7, 2000 - Audible Click

	Wipe
	23 - Momentary Contact 
	46 - Bushing & Button Seal
	10, 4000 - Momentary with Positive Feel 

	Accessories
	Decorative Mounting Nuts
	Button Caps & Guard
	Pendant Housing & Caps


	Rockers
	47A - Miniature, Paddle Switches 
	47B - Sealed Miniature, Paddle Switches 
	47C - Sub-Miniature 
	47D - Sealed Sub-Miniature, IP67

	Rotary Switches
	Single Deck
	19 - 2" Diameter, 15 Amp
	24 - 1" Diameter, 1 Amp, .580" Behind Panel 
	50, 51 - 0.5" Diameter, 200mA, .698" Behind Panel
	56 - 0.5" Diameter, 200mA, .355" Behind Panel 
	75 - 0.3" Diameter, 200mA
	5000 - 1" Diameter, 1 Amp, .470" Behind Panel

	Multi Deck
	08, 09 - 0.5" Diameter, 1/4 Amp, PC Mount Opt.

	42,43,44,54 - 1" Diameter, 1 Amp
	53, 57, 59 - 1.125" Diameter, 1/4 Amp

	71 - 0.50 - 0.75" Diameter, 1/4 Amp

	Keylock
	44L - High Current, 5 Amp 
	58 - Single Deck, Antistatic

	71J, 71L - Multi-Deck, Antistatic

	Special Function
	08,09,42,44,50 - Spring Return
	09,42,44,50,51 - Isolated Position


	Accessories
	Non-Turn Washers
	Screw Terminal Adapter
	Internal Tooth Lockwasher
	Panel Seal Kit
	PC Mount Accessory
	Knobs


	Tact Switches
	95C04 - 6mm x 3.5mm

	95C05 - 5mm Square
	95C06 - 6mm Square, Non-Washable
	95C12 - 12mm Square

	95CW06 - 6mm Square, Washable

	Toggle Switches
	34A - Miniature, UL Recognized
	34B - Sealed, Miniature, IP67

	34C - Sub-Miniature, UL Recognized

	34D - Sealed Sub-Miniature, IP67

	34E - Sealed Surfact Mount, IP67




