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1. Overview of silicone rubber buttons

1. Rubber Key-- Basic structure of buttons

q/ - Plastic Cap
e Ke /Laser Etching . Potting . Coatin,
222%? ; Optional Color Insertion Key
J _Wall
I Conductive Part (Contact)
Air Path
2. Silicone rubber button pressing force————stroke curve chart
Fp |W&fHI%/1(Fmax) |Peak Force (Fmax)
Fc |HefhBhiz)) Contact Force
#71 Force 1A Fr |#/DEI5E S (Fmin) |Min. Return Force(Fmin)
(gram) Force Fu  |&K[EIE ) Max. Return Force
. 3 Fp |¥& % JJ(Fp = Fv - Fc) |Drop Force (Fo = Fe — Fc)
" Tu}._ " Fo | #UEJI(Fs - Fr — Fu) | Gap Force (Fo=Fr ~ Fu)
17 I g | SUBETE Peak Stroke
HET=Y, Swoke | 53 |BSSTRE |Contact Stroke
| | O |iEEtsE; Original Point
| | T P VRIS Peak Point
" __Sl__i (Sr::;e L(I::ja%on C |#&fu B Contact Point
s2 R | [EI5HES Return Point
M |G algE B Max. Return Point
O-P |THBLLLFS Pre-load Travel
%% P-C | ZE B Travel To Contact
Travel | C-S |BR&REINIH Post Travel
S-R-M-O | [a]| 5§71 52 Return Travel

3. Characteristics,

structures

performance and uses of silicone rubber buttons with different
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o+ Force Range % 77 il [

0 ~ 350grams

Stroke Range 17 F% il [#]

0.5 ~ 3.0mm

Cycle Life 1y (X 10%

500 ~ 2,000

Flat Cone
Type

f 1 Typical Uses % ] i&

Telephone, Remote
Control, Automotive,
Radio, Toys,
Calculator, __etc.

Wk WIS BOERE.
DL, RHEARSE.

Force Range #% 77 il [#

0 ~ 250grams

Stroke Range 17 F2 41 &

Top Cycle Life #Ffr (X 10%)

Cylindrica
1 Type

— Typical Uses % ] i&

0.7 ~ 1.5mm

500 ~ 2,000

Telephone, Remote
Control,

Toys, Games,
Calculator,.... etc.
A EIEEE. DA, A
527 N

Force Range 1% 77 i [#]

30 ~ 150grams

Stroke Range 17 & i [

0.5 ~ 3.0mm

Cycle Life &y (X 10°
Flat Dome yele Life S ( )

1,000 ~ 3,000

Type

A
A i 7
Typical Uses ¥ & H i&

Telephone, Remote
Control, Toys, Measuring
Instruments, Office
Machine.

T R, B
B M2 SR

Force Range #% 77 il [#

30 ~ 80grams

Stroke Range 17 F%£ il [#]

2.0 ~4.0mm

o ZhY (X107
Double Cycle Life &ay (X 10°)

5,000 ~ 20,000

Cone

Typical Uses ¥ & H i&

Computer, Typewriter,....
etc

W, TS

- Force Range #% 77 il [#

30 ~ 200grams

Stroke Range 17 F£ il [#]

1.0 ~ 2.5mm

Cycle Life it (X10%)

Ring

500 ~ 3,000

Dome

Typical Uses ¥ % H i&

Telephone,  Typewriter,
Test Instruments, ... etc.
EENEIE= TN
%,

. Force Range 4% 77 [#

20 ~ 80grams

Stroke Range 17 F% il [#]

0.2 ~ 1.0mm

Cycle Life 7 (X10%)

500~ 10,000

Ring
Dome Top

! 1 ] Typical Uses 3 % ] i&

Remote Control,
Calculator,  Typewriter,
Computer,...etc.

—.Silicone rubber button structure design

1. Design functional requirements of Rubber Key




© .The function can be achieved when the button is pressed;

@ After the external force is removed, the button can be automatically and completely reset;

© .The buttons have good feel during pressing and resetting,and there is no

feeling of obstruction, sluggishness or astringency;

@ . Ensure that it also works when pressing the edge of the button.

2. Rubber Key (Key points of structural design)

1. AMEIEFEAE 24 1.0 & 1.5mm.

Tear Line
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2. F/NEAR % 0.3mm .

- BUPNRAAEE L 0.2mm.

- ERLALERRIEEIS AR ARV 1.0mm.

I ERLFLE A 1.0mm

. ST E A AN Y 0.25mm.

- ST TEE B A€ A/ 0.2mm.

. Typical outside radius  is 1.0to 1.5mm.

3
4
5
6. FHEEEHBELL a K 2.0mm.
7
8
1
2

. Minimum radius is 0 .3mm.

3. Minimum inside radius is 0.2mm.

4. Spacing between the guide  edges of a rubber dome
holeis 1.0mm and a or more.

5. Guide holes are amin . 1.0mm in diameter.

6. The width of a rubber 2.0mm  dome base is typically

8 more than a.

7
6
Q
2222 7. The minimum radius is
0.25mm.
AN / 8. The minimum radius is

for the side edges ofkey
top

i

I

U 0.2mm.

for the top edges ofkey
top

®. Technical requirements (in drawing sheet)

a.

b.

Actuation force: 130135 grams

Tactile feedback required.

Expected life cycle: 1 X 10°  minimum
Silicone rubber hardness: 50 ~ 60°

Contact resistance less than 200 ohms
Stroke = 1.0 (orl.5) mm.

Thickness of carbon pill = 1.0mm.

Contact bounce less than 12m seconds.

Pad color: optional.

Graphic printing: optional.

3. Rubber Key (Matches with plastic shell)

@, General design rules




A & B : dimensions ofplastic ¥ B 7% FL 1K R~}
a&b : dimensions rubber A% B S ) X~}

GG A-a = 03mm, B-b>02mm (ERMEER TR

R : the corner radius of plastic %3 & S FLIE| M 11
r : the corner radius of rubber #1412 $# &1 [B] £ 11 2 1%
Ilmm = R 1.25mm, 0.75mm

HEIHI A 1mm

=

= =

r 1mm is better

=

=

=

=

R 1.25mm, 0.75mm Imm

M.

H : the dimension ofkey tops & plastic $8$H 72 H B %1 = &
S : the stroke ofkeypad ###f (41T F&
GG A H-S = 0.5mm

g

D-d= 1.5~ 2.0mm is preferred
GHLIEIA D-d= 1.5~2.0mm

. B

P : diameter ofpost /M EL4%

t : the gap between post & conductive pill /JME: 5L B R THER 2 i (19
) .

v
lb? T b A P: 1.0mm is preferred AZ#E/~f 1.0mm.
t=0.1 ~0.15mm is preferred HZ#E R~} t=0.1 ~ 0.15mm
FORCE

"C_ o
| © Fe : click force $fli:®)

= - Fc=F1 - F2 >25gis preferred HEH#EEHE Fc=F1 - F2 >25¢
|
| |
s & ®

@Gap value recommended selection table

The shape,

simple,
and vic

size,

e versa.

and stroke of the button are the main factors that affect
the design clearance value of the button.
the size and stroke are small,

Generally speaking, if the shape is
the fit clearance value will be small,

The clearance value between the Rubber Key and the plastic

shell is shown in the table below:

Rubber Key

Table of recommended clearance values :for mating with plastic shells (all single-sided clearances)

a. Rubber distance= 1.0mm

g

Rk

1~10

10 ~ 20

20~ 30 30~ 40 40 ~ 50 50 ~

©

0.10

0.10

0.12 0.15 0.30




A 0.10 0.12 0.15 | e | e | e
LN 0.10 0.12 0.15 0.18 020 | .
__________ 0.18 0.30 0.35 S
2 | 0.15 020 | - |
b. Rubber distance= 1.5mm
R
R 0~ 10 10 ~ 20 20 ~ 30 30 ~ 40 40 ~ 50 50 -
@ 0.10 0.12 0.14 0.16 | . |
A 0.12 0.14 016 | - | - |
| 0.12 0.14 0.16 R T —
—
ZiEW| | - 0.20 030 | . |
2 | 0.16 020 | e |
c. Rubber distance=2.0mm
R
R 0~ 10 10 ~ 20 20 ~ 30 30 ~ 40 40 ~ 50 50 -
@ 0.10 0.12 0.14 0.16 | . |
A 0.12 0.16 018 | . | -
=l 0.12 0.16 0.18 e
A
__________ 0.25 0.35 —— I
2 | 0.18 022 | e
® . General dimensional tolerances
Length(mm) <10 20 30 40 50 > 50
Tolerance
+ 01 + 015 + 02 + 025 + 03 0.6 %
(mm)
. General accuracy of elastic range
Force (g) 50 70 90 100 120 150 170 200 ~ 250
Tolerance
@ + 15~20 | & 20~25| £ 20~30 | &+ 25~35| £ 25~35| *+ 30~40 | = 35~40 + 0




3. How to assemble Rubber and PCB

Example

Illustrate

X_ o epamOan B

i
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a. Use pull-leg fixation
b. Use an interference fit between the pull pin and the PCB

¢. Generally, the maximum interference measurement is
0.3mm.

d. The height of the interference part of the pull leg is
2.0mm.

¢.The matching gap between the Rubber Key and the
surface shell is generally 0.2 ~0.3mm on one side.

a. Use pillar positioning and use PCB to press the
Rubber key on the rubber shell.

b. Positioning hole ®A =2mm on Rubber key

¢. Use clearance fit between the column and the
column, A is generally 0.5mm;

d. Clearance fit is also used between the punching
holes at the corresponding positions of the PCB and the
positioning pillars, A =0.15mm.

4. Rubber + Key Top (Button) ASSEMBLE

©. Assembly method of multi-grain Rubber

BUT TON KEY

a. Rubber 8 PCB >R FI4i I & oAt A5 iz

b. Key Top 15 J%-& BEAE Rubber b, FEBEE 0.2mm.

® . Single grain Rubber assembly method

KEY T0OP

a. Rubber i+ ZUfH, Key Top F 1+ HH;

b. Rubber B Key Top A& fEAF A, FCSEM/EAER
)
c. Rubber FHHAE 0.2mm .




KEY TOP a- [ClE Z Bk /N Rubber B Key Top FBL G 773
b. Key Top [ Boss - —/ML;

R R C. Rubber THIfi/NEF:EL Key Top ZiBFEALS, Mk
UBBE §ik: 0.1mm, {3E/VEL Rubber 75 58,

d. Rubber THEE&: 0.2mm;

R R EIELRLILIL
B RRRRRRRRRAIRARRE

PCB . Rubber £ PCB % FF7 I 52

—. Rubber Key Choosing

1. The following three points should be considered when selecting Rubber Key
©. Rubber Key 172
®. Resilience
© . Preload amount(RubberThe height of the pressed part must be greater than the distance

between the button and PCB, In order to prevent the keys from shaking during normal
operation, the preload amount is generally 0.2mm) -

General selection example

Applications Stroke(mm) Actuation Force(g) Durability(X 10° cycles)
Calculators 0.2-3.5 30-80 300-1,000
Audio Equipment 0.3-1.5 60-150 100-500
Car Radios & Stereos 0.3-1.0 60-200 100-500
TV & VTR 0.1-1.5 30-100 300-1,000
Transmitters 03.-1.5 80-150 300-1,000
Push-button Telephones 1.2-3.5 70-200 1,000-3,000
Electronic Games 0.2-1.5 30-150 500-1,000
Musical Instruments 0.7-3.5 30-70 1,000
Computer Terminals 2.0-4.0 40-90 5,000-10,000
Electric Typewriters 3.0-4.0 40-70 5,000-10,000
Printer 1.0-3.5 30-80 500-1,000
Instrument Measuring 0.3-1.5 30-100 100-300
Remote Control 0.3-1.5 50-150 300
Copy / Fax Machine 0.2-1.5 30-150 100

Fi. Rubber Key accessory design part

1. General design specifications for conductive particles

P Y o N 1 S




16 H Items

LR A HE R~ Standard Sizes

[E|% Circle

P2, D25, P3., D35,

D4, D45,

D5, D55, D6, D7, D8

Ji 1% Square
WSIEJE Ellipse

08 A B T e R RS AN B A

Conductive ink printings contact is recomended, size is flexible

AP | HER ) JiE 100g 12 F /N T 1500
Fi 30,000,000

EI1 il 24 75 BELE JitEhn 300g 712K,/ 800 Q
Fi 1 X 10

Conductive Pill Resistance

Less than 150 ohms with 100 grams loading

Load

30 million

Print Type Resistance

Less than 800 ohms with 300 grams loading

2. General concepts of screen printing

S 6T =% 17 7 B B[] T 4% B Button Graphics

SR EH i 4

#% [ Full Surface Printing

0.5

RO BN 25 £ £ 0.3mm(Graphics Offset center=0.3mm)

it AL fE 7

REHKSZ RCA R ED 35 dnifllEt (744 H8 TU4001 PORA 5.3.1 ¢ Z 2018664 Hit&BES 15 Ik
Abrasion Resistance: All must pass 15 cycles minimum wear on RCA Abrader, 2018664 per [U4001 PORA 5.3.1e

75. Rubber Key performance and testing

1.

Silicone rubber mechanical and electrical properties

JFE FEE Non-Conductive Silicone

E T Conductive Silicone

1% IR Temperature For Use |- 50°C ---—— +250°C -50C eoee- +250°C
HA7 L E Specific Gravity 1.16 1.18

VAL Tensile Strength 80 Kg /cm? 50 Kg /cm?

WiARR A Tear Strength 20Kg/ cm 12Kg/cm

LSS Compression Set 60% (180C X 22hrs.) 28% (150°C X 22hrs.)
T 13 Elongation At Break  [310% 220%

i BH 2 Specific Resistively 1 X 10° Q@ cem 4 Q cm




Fefule P Contact Resistance ~ |_____ <100 Q
Hfh B E#(DC)  Contact Rating (DC) | _____ 12V — 30 mA
PR oEsfH  Contact Bounce | ____ <20 msec.
R IR [ Chattering ~ |____ < 5 msec.

ek dies Insulation Breakdown |26k V / mm o

I s Dielectric Constant 4.2 (50 Hz) o

N EIEY) Dielectric Tangent 13% (50 Hz) .

PR Color A& NEAE Coloring Possible {7 Black

2. Silicone rubber button life test

BB 2 FamBlE (Life test for rubber key)

w1
Ei]
[~
78N
—~cl /) N
/ ~/ T e
A } I =1y __ Initial Stage
/ - 0 #£ 3,000,000 ¢ i1 45

) | 3,000,000 cycles
= TS WO

FarHIEATT RN 15mA DC UUREID = K A3 RERE SR SR 15 N BefAR BR AR

The durability test was conducted by operating a key at a rate of 3 times/sec with a current of 15mA DC
applied on the Cu-Au plate PC board.

+ DA design review content

1. Check its corresponding performance from the structure and whether its use is consistent with the
design requirements.

2. (1) The distance between the positioning hole and the edge line of the inclined wall shall not be less
than 1.0mm;

(2) The positioning hole is not less than 1mm;
(3) The fillet radius of the key surface shall not be less than 0.25mm.

3. (1) The distance between the plastic shell and the Rubber Key must meet the requirements in the
table.

(2)H-S =0.5mm
4. (1)Assembly method with PCB;;
(2)Rubber preload (usually 0.2mm)
5.Rubber Key surface screen printing test reference QAD-TEI-011.

6. Rubber Key life test can meet the corresponding life requirements.



Rubber Key Design Conditions

Force 0~350 grams
ﬂ Range 0.5~3.0 mm
Stroke 0.5~2 (x 10°)
Range Telephones, Remote Controls,
Cycle Life Automotive, Radios, Toys, Calculators,

Typical Uses  ©fc.

e

e B Force 30~250 grams
Range 0.7~1.5 mm
0.5~2 (x 10°)

Telephones, Remote Controls,

Toys, Games, Calculators__etc.

raie Stroke
r\J Range
Cycle Life

an
Typical Uses
Force 30~150 grams
= ==} Range 0.5~3.0 mm
Stroke 1~3 (x 10°)
Faice
i' Range Telephones, Remote Controls, Toys,
Cycle Life Measuring Instruments, Office
= Typical Uses Machines__etc.
Force 30~80 grams
H Range 2.0~4.0 mm
Stroke 5~20 (x 10°)
Fives Range Computers, Typewriters __etc.
Eﬂv Cycle Life
Typical Uses



Founded in 2004, ChangMai is a one stop "silicone +" professional service

provider integrating design, R & D, production and manufacturing

ChangMai adheres to the concept of "Only for Champions” and
continues to innovate and lead breakthroughs in the field of silicone
rubber and plastic customization. It has now achieved independent
production of the entire process, and its products cover multiple
industries such as consumer electronics, medical beauty, communication

equipment, industrial machinery, and automobile manufacturing.

ChangMai silicone
Professional one-stop silicone + service provider
Just for the championship, create 2024!

Liquid Silica Gel Custom | Solid Silicone Customization | Plastic Customization

+8618988796970 (Sherry)

Website: https://www.cmaisz.com/
Address:2003,LongGuangJiuZuan Building 5A,Tenglong Road,
Hongshan, Longhua District, ShenZhen,5181
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