
Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution

of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business

relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
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IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,

and automotives areas.
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and solution. Let us make a better world for our industry!
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Standard Keypads

K
eyboards and K

eypads

SERIES 87
Low Profile

FEATURES

•1,2,3,4,5and6ButtonIndividual
Keyswitches

•12and16ButtonKeypads
•Maintain1/2"ButtonCenters,no

MatterHowYouMountModulesor
WhatCombinationYouUse

•Upto3,000,000Operationsper
Button

•LowProfileDesign

Legends For Any Need
DesignKeyboardsandIndividualKeyswitches
to Virtually any Configuration Without Costly
Tooling.
Prototypes and small quantities:createyour
own with economical, insertable legend style
modules.
Production quantities:chooseeithercustom
printingorpermanentmolded-inlegends.

DIMENSIONS ininches(andmillimeters)

One Button Module

Two Button Module

Snap Dome Contact System
Hear and feel button actuation

You're assured of reliable button actuation
with themetal snap-domeundereachSeries
87button.Whenactuated,thedomechanges
shape, providing audible and tactile feedback
totheoperator.

BUTTON

HOUSING

PCBOARDCIRCUIT
PATH

DOME

.366±.010
(9,30±0,25)
SQ.BUTTONA

.490±.010
(12,45±0,25)

.025±.002
(0,64±0,05)
SQ.TERMINAL

.350±.010
(8,89±0,25)

.075±.010TYP.
(1,91±0,25)

.300±.010
(7,62±0,25)

.095±.010
(2,41±0,25)

.095±.010
(2,41±0,25)

.064±.010TYP.
(1,63±0,25)

SWITCHKEYIDENTIFICATION
(FORREF.ONLY)

.163±.010
(4,14±0,25)

.015±.010
(0,38±0,25)
BUTTON
PROJECTION

A
COMMON

TERMINALI.D.
(FORREF.ONLY)

TERMINALPINSAT
BOTTOMOFSWITCH

A B.490±.010
(12,45±0,25)

.366±.010
(9,30±0,25)
SQ.BUTTON

.025±.002
(0,64±0,05)
SQ.TERMINAL

.095±.010
(2,41±0,25)

SWITCHKEY
IDENTIFICATION
(FORREF.ONLY)

.350±.010
(8,89±0,25)

.500±.010
(12,7±0,25)

.990±.010
(25,15±0,25)

.245±.010
(6,22±0,25)

.163±.010
(4,14±0,25)

.500±.010
(12,7±.010)

.300±.010
(7,62±0,25)

.095±.010
(2,41±0,25)

.075±.010
(1,91±0,25)

.064±.010TYP.
(1,63±0,25)

.015±.010
(0,38±0,25)
BUTTON
PROJECTION

A B

COMMON

TERMINALI.D.
(FORREF.ONLY)

TERMINALPINSAT
BOTTOMOFSWITCH
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Standard Keypads
K

eyboards and K
eypads

DIMENSIONS ininches(andmillimeters)

Three Button Module

Four Button Module

Five Button Module

Six Button Module

A B C
.499 ± .010 

(12,45 ± 0,25)

.366 ± .010

(9,30 ± 0,25)

SQ. BUTTON

.025 ± .002

(0,64 ± 0,05)

SQ. TERMINAL

.095 ± .010

(2,41 ± 0,25)  

SWITCH KEY

IDENTIFICATION

(FOR REF. ONLY)

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

TOL. NON-ACCUM.

± .010 (0,25)

.350 ± .010

(8,89 ± 0,25)

.163 ± .010

(4,14 ± 0,25)

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

TOL. NON-ACCUM.

± .010 (0,25)  

.095 ± .010

(2,41 ± 0,25) 

.075 ± .010

(1,91 ± 0,25)  

.064 ± .010 TYP.

(1,63 ± 0,25)  

1.499 ± .010

(37,85 ± 0,25)

.245 ± .010

(6,22 ± 0,25)

.300 ± .010

(7,62 ± 0,25).015 ± .010 (0,38 ± 0,25)
BUTTON PROJECTION

A B C

COMMON

TERMINAL I.D.

(FOR REF. ONLY)TERMINAL PINS AT 

BOTTOM OF SWITCH

A B C D
.499 ± .010 

(12,45 ± 0,25)

.366 ± .010

(9,30 ± 0,25)

SQ. BUTTON

.025 ± .002

(0,64 ± 0,05)

SQ. TERMINAL

.095 ± .010

(2,41 ± 0,25)

SWITCH KEY

IDENTIFICATION

(FOR REF. ONLY)

.500 (12,7) 3 EQ. SPS.

TOL. NON-ACCUM.

± .010 (0,25) .350 ± .010

(8,89 ± 0,25)

.163 ± .010

(4,14 ± 0,25)

.500 (2,7) 3 EQ. SPS.

TOL. NON-ACCOM.

± .010 (0,25)

.095 

± .010

(2,41 

± 0,25)

.075 ± .010

(1,91 ± 0,25) 

.064 ± .010 

TYP.

(1,63 ± 0,25) 

1.998 ± .015

(50,55 ± 0,38)

.245 ± .010

(6,22 ± 0,25)

.300 ± .010

(7,62 ± 0,25)

.015 ± .010 

(0,38 ± 0,25)
BUTTON 
PROJECTION

A B C D

COMMON

TERMINAL I.D.

(FOR REF. ONLY)
TERMINAL PINS AT 

BOTTOM OF SWITCH

A B C D E

.499 

± .010 

(12,45 

± 0,25)

.366 ± .010

(9,30 ± 0,25) 

SQ. BUTTON

.025 ± .002

(0,64 ± 0,05)

SQ. TERMINAL

.095 

± .010

(2,41 

± 0,25)

SWITCH KEY IDENTIFICATION

(FOR REF. ONLY)

.350 ± .010

(8,89 ± 0,25)

.163 ± .010

(4,14 ± 0,25)

.095 

± .010

(2,41 

± 0,25)

.075 ± .010

(1,91 ± 0,25) 

.064 ± .010 

TYP.

(1,63 ± 0,25) 

2.498 ± .015

(63,25 ± 0,38)

.500 (12,7) 4 EQ. SPS.

TOL. NON-ACCUM.

± .010 (0,25)
.245 

± .010

(6,22 

± 0,25)

.500 (2,7) 4 EQ. SPS.

TOL. NON-ACCUM.

± .010 (0,25)

.300 ± .010

(7,62 ± 0,25) 

.015 ± .010 

(0,38 ± 0,25)
BUTTON 
PROJECTION

BA C D E

COMMON

TERMINAL I.D.

(FOR REF. ONLY)

TERMINAL PINS AT 

BOTTOM OF SWITCH

A B C D E F.499 ± .010 

(12,45 ± 0,25)

.366 ± .010

(9,30 ± 0,25)

SQ. BUTTON

.025 ± .002

(0,64 ± 0,05)

SQ. TERMINAL

.095 ± .010

(2,41 ± 0,25) 

SWITCH KEY

IDENTIFICATION

(FOR REF. ONLY)

.350 ± .010

(8,89 ± 0,25)

.163 ± .010

(4,14 ± 0,25)

.095 ± .010

(2,41 ± 0,25)

.075 ± .010

(1,91 ± 0,25) 

.064 ± .010 TYP.

(1,63 ± 0,25)

.500 (2,7) 5 EQ. SPS.

TOL. NON-ACCUM.

± .010 (0,25)

.300 ± .010

(7,62 ± 0,25)

2.998 ± .015

(75,95 ± 0,38)

.500 (12,7) 5 EQ. SPS.

TOL. NON-ACCUM.

± .010 (0,25)
.245 ± .010

(6,22 ± 0,25)

.015 ± .010 

(0,38 ± 0,25)
BUTTON 
PROJECTION

BA C D E F

COMMON

TERMINAL I.D.

(FOR REF. ONLY)

TERMINAL PINS 

AT BOTTOM OF

SWITCH
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Standard Keypads

K
eyboards and K

eypads

1 2 3

4 5 6

7 8 9

10 11 12

.366 ± .010

(9,30 ± 0,25)

SQ. BUTTON    

.500 ± .010 (12,7 ± 0,25) 

2 EQ. SPS.TOL. NON-

ACCUM.

  

ROW 1

ROW 2

ROW 3

ROW 4 

C
O

L
 1

C
O

L
 2

C
O

L
 3

 

SWITCH KEY

IDENTIFICATION

(FOR REF. ONLY) 

.245 ± .010

(6,22 ± 0,25)    

.500 ± .010 

(12,7 ± 0,25) 

3 EQ. SPS. 

TOL. NON-

ACCUM. 

   

.350 ± .015

(8,90 ± 0,25)

1.500 ± .010

(37,85 ± 0,25)

2.000 ± .010

(50,55 ± 0,25)

.695 ± .010

(17,65 ± 0,25)

.060 ± .010

(1,52 ± 0,25) TYP.

RETAINING

STUDS

BUTTON

NO. 1

COL = COLUMN

.025 ± .002

(0,64 ± 0,05)

Sq. Terminals

DIMENSIONS ininches(andmillimeters)

3x4 Keyboard

Termination  ininches(andmillimeters)

3x4 Matrix Output Single Pole/Common Bus 

DIMENSIONS ininches(andmillimeters)

4x4 Keyboard

2.000 + .000 – .005
(50,8 – 0,13)

1 2 3

5 6 7

9 10 11

13 14 15

4

8

12

16

SWITCH KEY
IDENTIFICATION
(FOR REF. ONLY)

.366 ± .010
(9,30 ± 0,25)
SQ. BUTTON

.500 ± .010 (12,7 ± 0,25) 
3 EQ. SPS.TOL. NON-
ACCUM.

.250 ± .010
(6,35 ± 0,25)

.500 ± .010 
(12,7 ± 0,25) 
3 EQ. SPS. 
TOL. NON-
ACCUM. 

.350 ± .010 (8,90 ± 0,25)

.163 ± .010
(4,14 ± 0,25)

2.000 + .000
– .005

(50,8 – 0,13)

.064 ± .010
(1,63 ± 0,25) 
TYP.

.100 (2,5) 
TYP.

RETAINING
STUDS

BUTTON
NO. 1

ROW 1

ROW 2

ROW 3

ROW 4 

C
O

L
 1

C
O

L
 2

C
O

L
 3

C
O

L
 4

 

COL = COLUMN

.025 ± .002
(0,64 ± 0,05)
Sq. Terminals

.163 ± .010
(4,14 ± 0,25)

.495 ± .010
(12,57 ± 0,25)

.500 ± .010
(12,7 ± .010)

.895 ± .010
(22,73 ± 0,25)

.100 
(2,5) 
TYP.

.163 ± .010
(4,14 ± 0,25)

.163 
± .010
(4,14 
± 0,25)

.495 ± .010
(12,57 ± 0,25)

.500 ± .010
(12,7 ± .010)

.100 
(2,5) 
TYP.

BUTTON
NO. 1

BUTTON
NO. 1

B

C
D
E M

L

K

.300 ± .010
(7,62 ± 0,25) 

.600 ± .010 
(15,24 ± 0,25)

.025 ± .002
(0,64 ± 0,05)
Sq. Terminals

.300

B
C

D

E

K

L

M

.100 TYP

.500

.600

A
B
C
D

H
J
K

.100 TYP .500

L
M

N

E
F
G

SINGLE POLE/COMMON BUS

TERMINAL PIN-OUT

MATRIX TERMINAL PIN-OUT
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Standard Keypads
K

eyboards and K
eypads

SPECIFICATIONS
Rating
Rating at 24 Vdc:10milliamps,resistive
Contact Resistance:MOS,CMOS,TTL,DTL
compatible(10ohmsmaximum)
Voltage Breakdown:250Vacbetweenmutually
insulatedparts
Insulation Resistance:1,000megohmsmin.
Life Expectancy:3,000,000operationsper
button
Contact Bounce:Lessthan4millisecondsat
make,10millisecondsatbreak

Materials and Finishes
Housing:ABSpolycarbonate,black
Buttons: ABS plastic, white. Legends are
black.
Snap-On-Cap:Clearpolycarbonate
Contact Dome: Stainless steel, selectively
gold-plated
Terminals: Phosphorbronze

Operating Features
Button Travel: 0.011" (0,28) nominal, total
travel
Operating Temperature:-40°Cto+80°C
Typical Operating Force:300grams
Mounting: Mounts to 1/32" to 1/8" thick PC
board

CIRCUITRY, CODE AND TRUTH TABLES

Circuitry for Module Strips
Theone-buttonthrusix-buttonmoduleshave
singlepole/commonbuscircuitryasshown
inthecircuitdiagram.Thecommonislocated
underbuttonA;itisnotmarkedontheactual
product.

Code and Truth Table
Dotsinthechartindicateconnectedterminals
whenswitchisclosed.Terminalsareidentified
onthekeyboard.

1
2

3

4
5

6
7

8

9
10
11
12

•
•
•
•

•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

CODES
3x4

Matrix Single Pole/Common Bus

TERMINAL LOCATION 

B
U

T
T

O
N

 L
O

C
A

T
IO

N
 

KDEBCLMKHAJCBMEFLNGD

•

•

•

•

•

•

•

•

•

•

•

•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•
•
•
•
•
•
•
•
•
•

•
•

•
•

•
•

•
•

•
•

•
•



CODES

1
2

3

4
5

6
7

8

9
10
11
12
13
14
15
16

4x4
Matrix Single Pole/Common Bus

TERMINAL LOCATION 

B
U

T
T

O
N

 L
O

C
A

T
IO

N
 

MNGFDEPQKNBALMDCQPFGSREHJ

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•
•
•

•
•
•
•

•
•

•
•

•
•

•
•

•
•



•
•



•
•

•
•



Termination  ininches(andmillimeters)

4x4 Matrix Output Single Pole/Common Bus 

COMMON
UNDER
BUTTONA

CIRCUITDIAGRAM

A

B

C

.163 ± .010
(4,14 ± 0,25)

.500 ± .010
(12,7 ± 0,25)

1.000 ± .010
(25,4 ± .010)

.695 ± .010
(17,65 ± 0,25)

.100 
(2,5) 
TYP.

BUTTON
NO. 1

.163 ± .010
(4,14 ± 0,25)

.025 ± .002
(0,64 ± 0,05)
Sq. Terminals

.500 ± .010
(12,7 ± 0,25)

1.000 ± .010
(25,4 ± .010)

.795 ± .010
(20,19± 0,25)

.100 
(2,5) 
TYP.

BUTTON
NO. 1

.300 ± .010
(7,62 ± 0,25)

D

E

F
G Q

P

N

M

A

B

C

D

E

F

G

H

J S

R

Q

P

N

M
L

K

.800 ± .010
(20,32 ± 0,25)

.025 ± .002
(0,64 ± 0,05)
Sq. Terminals

MATRIX TERMINAL PIN-OUT SINGLE POLE/COMMON BUS

TERMINAL PIN-OUT

.300

D
E
F
G

.100 TYP

1.000

M

N
P

Q

.800

.100 TYP
1.000

K
L
M

N

P
Q
R
S

E
F
G
H

A
B
C
D

J
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Standard Keypads

K
eyboards and K

eypads  Type No. Sample Style Sub Surface Top Surface 

 and Typical and Typical Character and Character and 

 Height Sizes Line Limitations Line Limitations 

4GH088

.083"

1GH125

.138"

3GH187

.207"

2GH250

.276" ABC

ABCD

ABCDE

ABCDEFGH
4Characters
2Lines

3Characters
1Line

2Characters
1Line

N/A  N/A

4Characters
2Lines

3Characters
1Line

2Characters
1Line

2Characters
1Line 15

ON

LAD

END

DATA

ON

LAD

END

DATA

ORDERING INFORMATION

 Type of Module Part 

 or Legend Number

1Button 87CC3-201

2Button 87DC3-201

3Button 87EC3-201

4Button 87FC3-201

5Button 87GC3-201

6Button 87HC3-201

12 Button–Matrix 87AB3-201

12Button–
 SP/ComBus 87AC3-201

16Button–Matrix 87BB3-201

16Button–
 SP/ComBus 87BC3-201

InsertableLegend
Card 87AC2046

DryTransfer–Small 87-DT-2096-088

DryTransfer–Medium 87-DT-2096-125

DryTransfer–Large 87-DT-2096-187

Special Legends
Toordernon-standardmodules,informationis
requiredfortheareaslistedbelow.
Your special order will be assigned a part
number for future identification. This number
issequentiallyassignedandisnon-descriptive.

1. Type of Module. 1,2,3,4,5,6,12or16
button.

2. Mounting Orientation. Horizontal or
vertical.

3. Circuitry.Singlepole/commonbusisstandard
forallsinglerowmodules.For12or16button
keyboard,specifysinglepole/commonbusor
matrix.

4. Housing Color.Standardhousing isblack.
Optional stock colors include beige and
gray.

5. Button Types. Flat or concave buttons
are available for molded legends; flat,
concave, and snap-on cap styles
areavailableforprintedlegends.

6. Button Color.Standardbuttonsformolded
and printed legends are white with black
legend.Othercolorsavailableincludewhite
legends with red, green, dark blue, dark
gray and black buttons, or black legends
withyellow,blue,lightgray,beigeandwhite
buttons. Additional legend colors such as
redarealsoavailable.

7. Legend Style.Two-shotmoldedorprinted.
Printedlegendsmaybetoporsub-surface
printed.

8. Actual Legend. Specify for each button
usingthebuttonidentificationondrawings.

 Price–ContactGrayhill.

STANDARD LEGENDS
Insertable Style Modules
For prototypes and small quantities

Standard insertable legend modules are an
economicalway tocreateyourownkeyboard
legend.Justremovetheclearbuttoncap,add
anylegend,andreplacethesnap-oncap.

Legend Inserts
For insertable legend modules

Giveyour keyboardmodules theappearance
ofbeingprintedwithoutthecost.Self-adhesive,
printed legend inserts are die cut to fit the
buttons. Legend sheet includes commonly
used symbols, terms, alpha characters A-Z,
andnumeric characters0-99 inNewsGothic
Condensedtypestyle,printedinblackonclear
backing.Legendsheetsalsoincludeblankinserts
fordrytransferlettering.
87SeriesLegendSheetPart No. 87AC2046

Dry Transfer Legends
For additional legend inserts

Sheets include A thru Z in upper and lower
case,thenumericcharacters0thru9,aswell
ascommonlyusedsymbols.Thetypestyleand
sizearesimilartothechartforprintedlegends
shownbelow.
SmallPrint Part No. 87-DT-2096-088

MediumPrint Part No. 87-DT-2096-125

LargePrint Part No. 87-DT-2096-187

SPECIAL LEGENDS
Printed Legends
For medium volume or short runs

Virtuallyanycharacter,symbolorpatternwhich
can be photographed can be printed on the
button.Grayhillusesepoxyinkwhichbondsto
thesurfaceofthebutton.

The legend can be printed on either of two
surfaces:thetopsurfaceofaone-piecebutton,
ortheinternalsurfaceonthesnap-oncapstyle
formaximumwear.

The typestyle chart shows the style and the
approximate limitations of Grayhill's standard
type.However,limitationsdifferwiththesurfaceto
beprintedandtheactualcharacterstobeused.
Ifyourlegendexceedsthechartlimits,contact
Grayhillformoreinformation.Unlessspecified,
blacklegendsareprintedonwhitebuttons.

Additional Ink Color:Whiteinkisstockedfor
useondarkcoloredbuttons.

Additional Button Colors: For a molding
charge,wecanprovidebuttonsfromothercolors
which we may have in stock, such as black,
red,green,blue,oryellow.Non-stockbutton/ink
colorsmayrequireminimummaterialpurchase.
Toorder,ortocheckcurrentlystockedcolors,
contactGrayhill.

Molded-in Legends
For high volume production

For legends that will stand up to abuse and
constant wear for the life of your keyboard,
usemolded-in legends.Thetwo-shotmolding
processmoldsthelegendandbuttontogether.
Yourspeciallegendcanbemadefromexisting
Grayhillmoldsorwecantoolspecialones.

Buttonsareavailablewithblacklegendsmolded
inwhiteorotherlightbackgrounds,orwithwhite
legends molded into dark backgrounds. See
PrintedButtons,AdditionalButtonColors.Toorder,
contactGrayhill.
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