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IR (Rubber Key)iRit3##IASH

Rubber Key Design Guide & Reference

While most of our metal dome, metal dome array, polyester dome, Polydome, were
used in membrane switch, keyboard, keypad as a switch, there’s still one type of
switch which didn't need extra dome array or polyester dome, but print the
conducting material on itself, to save cost and space. That is rubber key with
conductive ink.

The conductive ink will be printed under the bottom rubber key, so that it'll the
electronic contacting parts as a switch, and working method is similar like polyester
dome (Polydome), see How Polydome Works.

By avoiding assembling metal dome array or polyester dome (Polydome), you can
save assembly time while using rubber key with conductive ink, but the clicking
feeling is the worst comparing with dome array or Polydome.

Here you can see basic structure of rubber key, feature and application, parameters
such as stroke, trip force, dimension tolerance, design guide point, assembly with
plastic shell, housing, how to choose rubber key, rubber key conductive area design
and PCB pad design, life cycle and testing, and so on.

All the information listed here is for reference only, customer should prepare and
check their own rubber key design, to make sure it'll workable to meet their
requirements, and suitable fitting with our metal dome array, Polyester dome,
membrane switch.

Please contact us any time, if you need any supporting, or comments for rubber key
design.

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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I. Overview for Rubber key

1. Rubber Key ##Z#@EAEN

1. Basic structure for rubber key

#¥lmE Plastic Cap

§ ™ Key Top ( BUthZl. Ak, B /Laser
Etching. Potting. Coating)

o[ FH %% Optional Color Key

e wall

S5 #0453 (3fit) Conductive Part (Contacting)
S Air Path

2. FREIRREN----TRH%E

2. Trip force for rubber key - stroke curve

Fp [WefE F(Fmax) | Peak Force (Fmax)
F- |fEmDEEET) Contact Force
f&# Force gy Fp | EEFmin) (Min. Return Force(Frnin)
igram) Foree Fu B EHED Max, Retum Force
i s 3 Frn [#EZENiF,=F—-F. |Drop Foree (Fu=Fe—Fc)
J. ﬂj,.., ;/T_L\_ ‘ Fp [HBEENF = Fe = Fu) [Gap Force (F; = Fo—Fy)
LA\ | o | SI [WEmRE Peak Stroke
| ﬂ-'-'a'll ¢4 “:}z Swoke | s2  [smemiTie Contact Stroke
1/ ; 0 [EssEs Original Point
: it . P (ki Peak Point
: i:t__”___ I Stroke I_Jiﬂin C  |[fEEE Contact Point
_— i { ) R |[=]5E Retum Point
M s R, Max, Return Point
O-P |FHMER Pre-load Travel
Ve P-C | EEAIENTE Travel To Contact
Travel | C-8 |EiEE T Fost Travel
S-R-MOy 2] 58§ Returm Travel
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3. FESEHEREBRIMEREAER
3. Features and application for rubber key with different structures
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3] B TR, Eh#% e
Rubber Reference image Stroke Rubber key features
key Pressure curve
style
= | Force Range f5170EE |0~ 330gmms
Stroke Range {THEEER (0.5 - 3.0mm
Flat Conc Cyele Life #dr (x10%) 300~ 2,000
Type [elephone, Remote
. Control, Automative,
o . |Padia, Tows,
[ypical Uses TREHE | Caleulao, .. e1e,
Wi - - e -
Bih - SRR -
Force Range £ 0GEE |0 - 250grams
= ; Stroke Range {THERN (07 ~ 1.5mm
Top i." Cyele Lite @i (0% 500~ 2,000
C gir!.:!:ulira-:a f," \1 I Telephone, Kemote
I'vpe T Control,
%
'||I - = i Toys, (iames,
|| Typical Uses 52115 Calculator,.... cic
I TS - HEiras - Bl - i
wiEe - BT -
Force Range $ TI0E6E (30 ~ 1 50grams
Stroke Range TTHEEIR] (0.5 = 3. 0mim
Flat Dome N I.-'r Cyele Life 8 (x10°) | 1,000 ~ 3,000
e i
Type R /‘ Telephone, Kemata
.-"J RY Control, Toys, Measuring
f e . T Instruments, Office
,."'Ill Fypical Uses TEHE [Machine
-Ill e T ErerT]
TS - i as - M
- MRS -
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Force Range £ 68 (20 - 80grams

i
Stroke Range (TR (2.0 ~ 4.0mim

J
N J \// Cyele Life #r (x10%) {5,000~ 20,000
i =

Double
Cone

I Computzar, Typewnter,....
| Typical Uses I i |ele
[ MW, {77 -

=] Foree Range 85 TR |30 ~ J00orams

/ Stroke Range {THERE 1.0~ 2.5mm

] F
Ring 75 ’% fff Cyele Life M (x10%) |300- 3,000
[}C'I'I'I.'I.d' yq .-]. fu .r -|'-:||.'p|"|-.r||r.'. '|'.'-.'J'I|.'l.\||.1|:|.
i ¥ ."f

£~  [Test Instruments, .. ete.
| Typical Ulses A&

| HEE - ST - SRS
| - e,

Force Range £ 0GR (20 ~ 80grams
Strake Range {7HEHIE 0.2~ 1.ODmm
.-"I Cwele Life 8@ (0% %00~ 10,000

| Eemaote Conirol,
| Cabculator,  Tvpewnter,
Computer,... e,

Ring
Dome Top
P Typical Uses 51 i
RitE - R 1T

8 B - W -

= SRR IR

II. Rubber key structure design

1. Rubber Key &itHyIhgeER
1. Function requirement for rubber key design:

1) $Rahiz @ A 2R E A INRE;

1) The designed function can be achieved by pressing the rubber key.

2) HkRMNIE, HEEBS. TEEAL

2) The rubber key can be reset automatically and completely after removing
external force;

3) HghEpMEMIREPAERIFOTR, TH. M. RER;

3) Good hand clicking feeling without any blocking, delaying feeling, during
the process of pressing and resetting for rubber key;

4) R THRBOEMNERNITEER.

4) Guaranteed the working even pressing edge of rubber key.

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
membrane switch in China!


mailto:sales@metal-domes.com
http://www.metal-domes.com

BEST TECHNOLOGY CO., LIMITED

Tel: +86-755-2909 1601/1602 Fax: +86-755-8949 2899
Email: sales@metal-domes.com Http://www.metal-domes.com

9E, Jindacheng Building, Center Rd., Shajing Town, Bao’an District, Shenzhen, 518104, China

2. Rubber Key Z&#i%itE S
2. Rubber key structure design point

1) 7= Reference image

S

. FREEREERS 1.0 £ LSmm.

 fE AR E O 3 mm.

o PR R O 2mim,
FEFLE RSB | Omm

. BlEEefiELL a A 2.0mm.

. SR SR 0.25mm.

. BT [EE W <Py 0. 2mm.

. Typical outside radins is [ 0 to | Smm.
- Minimwum radius 15 0 3mm.

- Minimum inside radius is 0. 2mm.

e |tk b — | EE 0| D | =i b2 —

. Spacing between the edges of a rubber dome and o
guide hole is 1.0mm or more,

L

Ciwide holes are a mun. 1.0Omm in diameter.

6. The width of a rubber dome base s tvpically
2.0 mwore than a.

7. The minimum radius for the side edges of key top
15 0.25mm,

&, The minimum radius for the top edges ofkey top
is (. 2mm.

2) . FBAREXR (K4t Esk, k)
2) Technical requirements (in drawing sheet, for your reference, optionally)

a. Actuation force: 130+35 grams

b. Tactile feedback required.

c. Expected life cycle: 100,000 times minimum
d. Silicone rubber hardness: 50 ~ 60°.

e. Contact resistance less than 200 ohms

f. Stroke = 1.0 (orl.5) mm.

g. Thickness of carbon pill = 1.0mm.

h. Contact bounce less than 12m seconds.

i. Pad color: optionally.

j. Graphic printing: optionally.

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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3. Rubber Key 5#8ElHEES
3. Fitting between rubber key and plastic housing

1) —fgstHn
1). General design rules

A & B : dimensions of plastic B3 EFHEFLAIR T
a&b: dimensions rubber I #:EEERA R T
SHLAIE A-a = 03mm, B-b>02mm (EEMMER T

R R : the corner radius of plastic 32 ## 7 ElEATFE
7 r : the comer radius of rubber 7% 2 # B AR 4K
Imm = R = 125mm, 0.75mm = r = Imm is better

% SHHAE lmm £ R £ 1.25mm, 0.75mm = r = lmm

{

= H : the dimension of key tops & plastic ## 52 H B S E
Af S : the stroke of key pad ## #7772

n

SHLFEH-S = 0.5mm

D-d= 1.5~ 2.0mm is preferred
EHHAE D-d=1.5~20mm

i l.__d__l i
P - diameter of post /|MFEE
t : the gap between post & conductive pill VB EE A TEL 2 RE8Y
' RYEEEE.
— i : . S 5 s [ -
ftJ B | s 1 P: 1.0mm is preferred iR~ 1.0mm.

t=0.1 ~0.15mm is preferred fZ2#£R <} t=0.1 ~ 0.15mm

Fc : click force fEfhELED
Fe=F1 - F2 >25g is preferred fZHEBHE Fe=F1 - F2 >25¢

2)EBR BRI

Recommended selection table for gap value

BEME. R, TR NERZmERERITEREXNIETERSE, —REAT, %
FEg, RF. 7580, E&EBERER/, RZMAK. RubberKey S#HFER&E
BRI T k!
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Rubber key shape, size and stroke are the main factors influencing gap value
of rubber key. In general, if the shape is simple, size is small, and stroke is
short, then the gap value will be small, and vice versa. The fitting gap value
between rubber key and plastic housing is shown in the below table:

Rubber Key 5#ZA & EfR1EFEER(£E X EDIE )
Below table shows the recommended gap value of fitting between rubber
key and plastic housing (all are unilated gap)

a. Rubber 734 1.0mm
a. When the stroke of rubber key is 1.0mm:

sze 1~10 10 ~ 20 20~ 30 30~40 40 ~ 50 50~

@ 0.10 0.10 0.12 0.15 030 | -

A 0.10 0.12 015 |  oe- e .
|Z\ 0.10 0.12 0.15 0.18 0.20

---------- 0.18 030 035

style

abnormal | - 0.15 020 | aeee- N NI

b. Rubber 734 1.5mm
b. When the stroke of rubber key is 1.5mm:

0-10 10~ 20 20~ 30 30 ~ 40 40 ~ 50 50 ~

style

@ 0.10 0.12 .14 0.16 B

A 0.12 0.14 0.16 e S
E 0.12 0.14 0.16 — e —

pogon | | weeee [ e 0.20 030 | e -

abnormal | = ==e=== .16 {}Eﬂ mmmmm | em——— ——

c. Rubber 7#27% 2.0mm
c. When the stroke of rubber key is 2.0mm

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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R\"‘-\-\. cize
. 0~10 10~ 20 20 ~ 30 30 ~ 40 40 ~ 50 50~
style H"“x\_
@ 0.10 0.12 014 .16 i PRI
A 0.12 016 018 i | owmmem | e
|;| 0.12 0.16 0.18 — e o
----- 0.25 0.35
abnormal | eeea- 018 0.22 e [ e —
3) MR AE
3) Tolerance of normal dimension
Length{mm) < 10 20 30 a0 S0 = &0
Tolerance
T 0.1 T 0ls T 02 + 0.25 + 03 0.6 %
{mm )
4) BISEEN—REE
4) Tolerance of trip force
Force (g) sl 7 a0 1) 120 150 170 200 ~ 250
Tolerance
T 15~20 | 20~25 | £ 20~30 | £25~35 | £ 25~35| £ 30~40 | £35~40 | = 50
(2)

=.Rubber 5 PCB Hy&E AR
II1I. Method of assembling rubber key on PCB:

1. Rubber Key B93EA R
1. Assembly method of rubber key

7= = EImage

% BA Illustration

0O o T 9 9

C.

d.
d.

RERNHEE

. Securing to use the feet

. FIfl5 PCB 2B XAMBRES

. Interference fit between feet and PCB
R E&ER 0.3mm

The biggest exceeding value of interference is

0.3mm

RS BB EEER 2.0mm
The height of feet exceeding the interference part

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
membrane switch in China!
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is 2.0mm

e. Rubber Key 5E&EE&EIE—&EED 0.2 ~0.3mm
e. The fitting gap between rubber key and face
housing is 0.2 to 0.3mm on single side

a. XAt EAL A PCB ¥ Rubber key E#ERREE

a. Adopt posts to locate, and use PCB to press the
rubber key on plastic housing

b. Rubber key FZEMFLPAZ=2mm

b. The diameter of location hole on the rubber key: ®
A=2mm

c. SIfFEXAERES, A—MKI 0.5mm;

c. Clearance fitting with posts, A normal value is
0.5mm;

d. PCB #fIEHFL 5 EMEFEthXAERES,
A=0.15mm.

d. Clearance fitting between punching holes of PCB
and location posts, A=0.15 mm.

4. Rubber + Key Top (Button) ZEEAT
4. Assembly method of rubber + key top(button)

1)%% Rubber g2z ;=

1) Assembly method of rubber more than one piece

~BUTTOM KEY
P

a. Rubber 5 PCB XA MIE EHiT(FELL;

a. Rubber and PCB are fixed with feet or
positioned with posts.;

b. Key Top #+F#BE7 Rubber t, FixE
0.2mm.

C. The crossed bone of key top is laminated
on rubber and the pre-pressing amount is

0.2mm.

2) B4 Rubber %f AT

2) Assembly method of single piece rubber

—KEY TOP

e . CASING
== I k: ] l% s
I '\.\

\—RUBBER

a. Rubber FF+F#fE, Key Top tif+F5E
=)

a. Crossed slots are formed on rubber, and
crossed bones are formed on the key top;
b. Rubber 5 Key Top EL&fytEd R, BERE
RERA;

b. Rubber and Key Top have a slight
interference, and will not shake after

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
membrane switch in China!
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assembly;

c. Rubber fiiEZ 0.2mm,
c. The pre-pressing amount of rubber is

0.2mm.

a. ZE b #%/\ Rubber 5 Key Top MERE
=
a.The left image shows the fitting way

between single rubber and key top;

b. Key Top #§ Boss +H—/\7.;

b.There is a small hole in the boss of key top;
c. Rubber Tum/\E1E5 Key Top ANRES,

RS 0.1mm, fRiE/Mi Rubber R&Ez);

c. Interference fit between small cylinder of

rubber top and key top,

Overloaded stroke: 0.1mm, so that
small-scale rubber does not shake;

d. Rubber fii££: 0.2mm;

d.Pre-pressing amount of rubber is 0.2mm;
e. Rubber 5 PCB B MET.

e. Using feet to secure rubber on PCB.

’d. Rubber Key #3i% A

IV. How to choose rubber key

1. Rubber Key #EZARNNEFERIUNT=S

1. Below 3 points should be taken into consideration when choosing
rubber key:

1) Rubber Key 772

1) Rubber key stroke

2) [

2) Rebound force

3) WEE(Rubber ZEMAANTERKRTIZES PCB ZEMNER, MEERBES
RARRED, MEE—MKEK 0.2mm),

3) Pre-pressing amount (The height of pressurized part of rubber must be
greater than the distance between key and PCB so that key will not shake
under normal circumstances. The pre-pressing amount is generally valued
as 0.2 mm).

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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TRA—MRIEALA:
Below are some selective examples:

FE F {1 Applications TTHE Strokeimm) | #5717 Actuation Forcerg) | 5 0 Durability x10° cycles)
T % Caleulators 0.2-3.5 J0-80 F00-1 000
g Audio Equipment 03-15 Bi1-150 100-500
A Car Radios & Stereos 0.3-1.0 G0-204 [H)-500
L S TV & VIR 01-15 30-104) 300-1 000
FEhae Imansmitters 03.-15 801150 SO0 1 00W)
HAMEE Push-button Telephones 12-35 70-200 1.000-3 000
T EEN Electronic Games h2-15 30-150 F00-1, 0000
s def Musical [nstruments 0.7-3.5 W-70 1,000
i At A Computer Terminals 2040 40-90 & 000- 10,000
MWETYTHE  Elecine Typewniters 3040 40-70 £, 00010, 004
e Printer 1.0-3.35 30-80 S00-1,000
il Instrument Measuring h3-1.5 30-10 (W30
BN ER Remote Control h3-1.5 A0-150 300
VM Copy / Fax Machine 02-1.5 30-150 1M}

F. Rubber Key MiEi&itE84
V. Affiliated design of rubber key

1. SRR
1. General design specifications of conductive particles

mzﬁ/ A, 4 .
N e 1
] i i T
EH lems MR HLE R T Standard Sizes
[EIFE Circle L2~ D25 - D3~ DIS- B4 - D45~ D5~ D55~ 0o - &7 DY
f71: Square A R R EN MR 38, R <1 IR
R Ellipse Conductive ink printings contact is recomended, size is flexible
SR IR P SN 100g J7.2 F /5T 1500
B 30,000 000
1R R P EL 300g F7. T )t BOOE
B 1 = 10°
Canductive Pill Resistance Less than 150 ohme with 100 grames loading
Load 30 million
Print Type Resistance Less than 800 ohms with 300 grams loading

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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2. 22 EN Rl —RE S

2. General concept of silk-screen printing

FRE A B LEN Button Silkscreen &
Graphics printing

BERELEZED Full colorful Surface Printing

fulr B /A2 #+0.3mm(Graphics Offset center £0.3 mm)

i EE A RE /1 :
YN

BB RCA ZENFEHaMif{i%i IU4001 PORA 5.3.1 e =z 2018664 HI{&EE 15

Abrasion Resistance: All must pass 15 cycles minimum wear on RCA Abrader, 2018664 per

IU4001 PORA 5.3.1e

75- Rubber Key 188 2 i

VI. Performance and test for rubber key

1. REARBRAIAN R B 2% 1 8E

1. Mechanical and electrical performance of rubber key

JFEELE Non-Conductive Silicone 385 Conductive Silicone
(iR Temperature For Use |- 50T -—-aee + 2507C 1) geppe— + 2507
LT L Specific Gravity 116 N E
RORAL: L Tensile Strength BO Kg fem’ 50 Kg fem®
2o s A Tear Sirength 20Kg/em 12 Kg/cm
[ Compression Set 60% (180°C % 22hes.) 28% (150°C w 22hrs)
Mg flaelicy Elongation At Break  |310% 220%;
I Specific Resistively 1w 10" 01 em 4 01 .em

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
membrane switch in China!



mailto:sales@metal-domes.com
http://www.metal-domes.com

BEST TECHNOLOGY CO., LIMITED

Tel: +86-755-2909 1601/1602 Fax: +86-755-8949 2899

Email: sales@metal-domes.com Http://www.metal-domes.com
9E, Jindacheng Building, Center Rd., Shajing Town, Bao’an District, Shenzhen, 518104, China
R Contact Hesistanee |- = 100 ()
R MAIMDC) Contact Rating (DC) |- 12V = 30 mA
R Contact Bounce  [weee < 20 msec.
e A T Chattering - 5 msec,
AR Insulation Breakdown |26k ¥V /mm o
(i3 Dielectric Constant 4.2 (50 Hz) 2
fi- 2 EE Dieleciric Tangent 13% (50 Hz) -
gl Color afEEME e Colonng Possible A Black
2. R AR R

2. Life testing for rubber key
BEIREz FaNiK (Life testing for rubber key)

.

s .

ar: ml / x"‘:\_zf

i s E— i [
i 7 :--"e.;.':' Indtinl Slage
¥ 3,000,000 2GS mh S
rf B0, () cycles
[ i o
FaWRATTE 2R 15mA DC MG = RIE ERGRAR T A ZRIR

The durability testing was conducted by operating a key at a rate of 3 times/sec with a current
of 15mA DC applied on the PAD of circuit board.

+ DA ®iHFHARE
VII. DA design review

1. NEM EREENNMNMEE, AR5 RITER—I.
1. Check the structure to see whether the performance, application is consistent
with design requirement.

2. (1) EAFLEREDELEEARANT 1.0 mm;

2.(1) The distance from the positioning hole to the edge of the skew wall is not less
than 1.0 mm;

(2) BFLANF 1 mm;

(2) The positioning hole is not less than 1 mm in diameter;

(3) BEEMAEEZEFRNTF 0.25 mm.

(3) The radius of key circular bead is not less than 0.25 mm.

One-stop service of Metal dome, SMD metal dome, metal dome array, Polyester dome, Metal dome + FPC/PCB,
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3. (1) 2#l%5 Rubber Key MEfr®HERTHE.

3(1) The gap between plastic housing and rubber key needs to meet the
specification in the table.

(2)H-S =0.5 mm

(2)H-S =0.5 mm

4. (1)5 PCB %=,

4(1) Assembly method with PCB;

(2) Rubber FiEE (—#%4 0.2 mm)

(2) Pre-pressing amount of rubber (0.2 mm in general)

5. Rubber Key FREZEDNi{S% QAD-TEI-011.
5. QAD-TEI-011 should be taken as reference for surface silk-screen test of rubber
key.

6. Rubber Key FHamllif, 88X HFBER
6. Life test of rubber key can achieve the designed life requirement.

Above information is for reference only, customer should prepare and check their
own rubber key design, to make sure it’'ll workable to meet their requirements, and
suitable fitting with our metal dome array, Polyester dome, membrane switch.

If you need any supporting, of find any mistake in this article, please contact us any
time.
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