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Catalogs of ALPS switches (of standard specifica
tions) are available for each group of products listed 
below. Refer to a suitable catalog or catalogs you 
need. 

7HJ\No. ~ " ""' 
IJ "" 

- ::z: w~ ~!I< ~ .fl. 
Group No. Product group Applications 

;L n _ n 11-- ::1 :- ? ? 1- ~ - ;K- r · IJ-l-'A1 ·y-f-::1 /?? l- ~ ;j{ r . .:r. 
~ - ;j{- !-' A 1 + 

7 AT 1 ? ::1 / ? ? !- ~- ;J{- V · ? ? !- A 1 ·y 1- · J.~.\'!:A 71 l-'A1 YT, 
No.1 

·y 
O/~:-Y~-A1~+~~0&~7?k~~-A1Y1-Keyboard switch 
Accessory switches such as mechanical contact keyboard, reed swi(ch contact keyboard, elastic 

~-;j{- r 
contact keyboard, TACT switch, multi-contact slide switch, cylinder key switch, etc A1 ·y-f' 

T'- ? - .:r. l- IJ - -••*~~ffl·~-VA1Y1-·;liJ-iJ~::J;-??l-~.:r.:-l-~-~-;K-V Keyboard 
/ 

switches No.2 ~ - ;j{- !-' A 1 •y + Data entry keyboards for common terminal devices, and of reed switch and 
Data entry keyboard switch mechanical contacts 

No.3 
~:m~m ~-;j{- r A 1 ·y + "? !- IJ ·y ? A ? 1 7" · 2 out of 7? 1 7" · KEJ 0/ IJ - ::Z: 
Telephone-use keyboard switch Matrix type, 2 out of 7 type, KEJ Series 

0 - ? ') - A 1 + 
ry "'- n- 1' 1 7" · 7" 1J / f- 1' 1 7" · A 7 1 !-' 0- j1 1) -- j1 17"0&folo- j1 1) 

No.1 
·y 

-A1 ·y + 
Rotary switch 

Wafer, print, and rotary slide types 

No.2 
7' ·y 

""' 
~ A 1 ·y + •~-·J.a0&ft7"~:,..-~A1~+ 

Push switch Single and multiple key switches 

No.3 
A 7 1 r A 1 ·y + -~l!: · ~!J<ll} · ;L iJ .I~UfJ0 &f:l A 7 1 l-'A1 ·y-f' 

Slide switch Common, record/play, and mechanism control switches 

No.4 
v ,, - A 1 ·y + ~),Jiv''- · 'E:-Jt..-Vv''-1'17"0&~vr<-A1·y-f' 

A1·YT Lever switch Lever switches with metal and mold levers 
Switches 

~ i~ A 1 + 0/- '/- • v''- · 7" ·y 0/ ~ • 0- 1' IJ- 1' 1 7"0&ft~i~A 1 ·y-f' 
No.5 

·y 
Power switch Power switches of see-saw, lever, push, and rotary types 

No.6 
7 v •y ? A A 1 •y + 7"·y 0/ ~ · v''- · o-jl IJ- · }!J<.Jl}0? 17" 

Flex switch Push, lever, rotary, and record/play types 

No.7 
;m jQIJ ffl A 1 •y + ;m~~---~~····~·ffl0&~A1~+ 
Communication-type switch Switches of communication equipment, measuring instruments, and indlJStrial equipment 

No.8 T' ~ ? 11-- A 1 •y + o-? 1J- · 7"·y 0/ ~? 17"0&-ftT';/? Jt..-7.1 ·y + 
Digital switch Rotary and push types 

A 1 Y 1-,-::-::n,'C0i>FJl{}-1t"Lt, -$:tlA 1 ·y-f'·~~. ~-;J{- VA 1 ·y 1-'-::-:J~''C0i>r~~f}-lt"Lt, {>:tl~-;K- r··~~""-HI.~fi~' L j: T" 
For inquiry on switches, please contact the Switch Business Section at our head office and on keyboard switches, contact the 
Keyboard Business Section. 

ei>~~hQ ~.fi.&A~~~Jry~~i>JU~~--0-B~~~~<C~-t~W{}~~~*-t" 
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• Note: Design and specifications of the switches are subject to change for improvement without prior notice. W 
The catalogs provide only standard specifications. It is advised that you exchange proper approval drawings before making decision. 
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ALPS 

--~~lliji~:/.7~$: PRODUCT CODE EXPLANATION----------

=\=--*- F .A 1 ·:; 7 ~#~5F1J5~ Keyboard Switch Product Code 

K H c 1 

~GNo. 
Serial Number 

L----------------1 9 'i~~~ 
9: Standard models 

::t--ti:JK;t 
No. of keys 
1. 1 key 
2. 2-4 keys 
3. 5-8 keys 
4. 9 -12keys 

A1" ·y-7-~~i§JK;j
Switch Type 

L---------~ ~R,(#!Ji§JK;j
Type of contact 

:f--;1{- FA1"·;~7 
Keyboard Switch 

c . 5'" 1 7 7 7 j_, :t~ ,rt;l, 
Diaphragm 

E . _r_ 7 ;z T 1 ·;; 7 ~ / ?' 7 ~ 
Elastic contact 

F. 1 5' ;\_H~.Si. 
Leaf spring 

G. 1)- r-·· ;z 1 ·;; 7-:t~.r,':i, 
Reed switch 

H . Fl7f~t&;' :H~ ,rt;i, 
Circular leaf-spring 

J . :/ 1) / 5'"- 'i'-- 7-. 1 ·;; -T 
Cylinder key switch 

*¥'*~#IJJK;j
Special type 
0 . ~*fi.Ji1r ( / / tJ ·;; 7 ) 
Basic construction (non-lock) 
1. LEDft 

With LED 
2 • 7/ 7oft 

With Lamp 
3 . -t Jv 7 u ·;; 7 

Self-lock 
4 . 5'" f Jv 7 7 :/ "' / 

Double action 
5 . ~#YJ!<!fZ 1tfi.J@ 

Special mounting 

--$!?f-. .A 1 ·y 7- TACT SWITCH---------------

~U5'7 l--7-.1 ·;;7-ti, ±t::I CA.:fJffic l-rml9€-lt.: 

://7"Jv'i'--5'17oo:>7-.1 ·;;Yc'To ~-7-ftt::i;J-J;Glt.: 

.;l<j.{i~ffi]ffl, 1*1tfflo:>7-.1 ·;;-f-(::jltjJi1i"'t''To 

•/J,JfJ, \WJfJ"'C'To 
• ~ 7J.::. 7J Jv ::1 / 5' 7 r IJ" 5 :/ 1J - ;( c _r_ 7 7-. 7 1 ·;; 7 

::I/?'7~#4:/0-~-~"[~0iTo 

ea)3§J){'4:7 1J ·;;7~fli!ll!J"ib0, :/3- l--7-. rD-7"'C'To 

• :/ --1'- 7° '4: 7 1J -;; 7 ~fli!ll e: './ 7 r- '4: 7 1J ·;; 7 ~fli!llo:>~ _ 

flj9J;\7.I.T 1/J>'£:, 0 iTo 

• 1 @ln 1 :t~.'i'?. IJ"t~l$s"J@ln-c·T /J'·. r- 7 / 7-. 7 7- [8] 

n. 2$)tfJJft'4: c"o:>@ln;;\7_r_7 1 t £:> 0 iTo 

ALPS tact switches are single-key type switches developed 
mainly for IC input use and offer, as tuning and operat
ing switches, a wide range of applications in electronic 

equipment. 

Features 

• Compact and low profile. 
• 5 series of mechanical contact switches and 4 series 

of elastic contact switches are available. 
• A short stroke with a clear click "feel". 
• A sharp click "feel" and a soft click "feel" are 

available. 
• A wide circuit variety including a standard 1-pole, 

1-contact type, transfer circuit type, 2-step opera

tion type, etc. is available. 

-1-



ALPS 

9 7 ~ A.-1 ':I 7-f**-~~ 
--AVAILABLE PRODUCT -=-L-=-=1 N:-:-E=-----------------

.r:: 
u ... 
·~ 
(/) 

1-
u 
<{ 
I-

tt. 

tt/:r.tllf@ 

Contact 
style 

-'- .... 
u 

"' C\J .... 
~ c 
,\ 0 

u 
n ro 
~ u 
~ 

-R c 
C\J 

II "f3 
-R Q) 

'X,~ 

-'-

"' ~ .... 
,\ u 

C\J 
n .... 

c 

"' 0 

" 
u 
u 

'\- ·;; 
1)-, 

(/) 
C\J 

K [jj 

If\ 
H 

Series 

KHC Series 

KHD Series 

KHE Series 

KHF Series 

KHG Series 

KEC Series 

KEF Series 

KEG Series 

KEJ Series 

Circuit arrangement 
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1st 

=r::::= 
2nd 

~o--

-2-

Main varieties 

• A r .)_, : :/ 3 -1 / r 7 -1 7°, 7 7 "/ r 7 -1 7° 

effPJJ fJ: 75gf, 130£, 260gf 
eLEDft:LED0. 

v"JF, 7" 1]-/, "i'..:LO-, 7/Fi-

• Stem: Joint type, flat type 
• Operating force: 75gf, 130gf, 260gf 
• With LED: LED color: 

Red, Green, Yellow, Amber 
• Vertical type 

• A r .)_, : Y' 3 -1 / r 7 -1 7", 7 7 "/ r 7 -1 7° 

• Stem: Joint type, flat type 

• A r .)_, : :;· 3 -1 / r 7 -1 7°, 7 7 j r 7 -1 f 

• Stem: Joint type, flat type 

• A r .)_, : :/ 3 -1 / r 7 -1 7°, 7 7 ; r 7 -1 7° 

• 2 f~ § f'Ff!.J 1J : 280gf, 550gf 

• Stem: Joint type, flat type 
• 2nd-step operating force: 280gf, 550gf 

e A 'T J, : A 'T J, 7J: L , 7 7 ·; r 7 1' f 
• f'Ff!.J 1J : 90gf, 170gf 

• Stem: Stemless type, flat type 
• Operating force: 90gf, 170gf 

eArJ,: :;·31' / r71'f, LEDifxft71'f 
•f'Fll!!.J1J: 80gf, 200gf 
e:t~~~t.lf:tJt : 200!1, 1 kD 
eLEDft:LED@ 

v -; F, 7" 1J- /, 7 /!'-

• Stem: Joint type, LED mounting type 
• Operating force: 80gf, 200gf 
• Contact resistance: 200Q, 1 K.Q 
• With LED: LED color: Red, Green, Amber 

• A r .)_, : :;· 3 -1 / r 7 -1 7°, 7 7 ; r 7 -1 7° 

•f'Ff!.JtJ: 80gf, 200gf 
e:t<UMMJi:: 200!1, 1 kD 

• Stem: Joint type, flat type 
• Operating force: 80gf, 200gf 
• Contact resistance: 200U, 1 K.Q 

• A r .)_, : :;· 3 -1 / r 7 -1 7°, 7 7 ·; r 7 -1 7° 

•f'F1!!JJ1J: 80gf, 200gf 
e:t~~~t.lUJt : 200!1, 1 kD 

• Stem: Joint type, flat type 
• Operating force: 80gf, 200gf 
• Contact resistance: 200S1, 1 K.Q 

e LED@ : v -; F, 7" 1) - /, 1' ..:La

• LED color: Red, Green, Yellow 



ALPS 
7 7 ~ .A~ ·:; 7~~1±tl 
PRODUCT SPECIFICATIONS TACT SWITCH 

MJ1:1l'f"tilr Initial performance rfiH~'f'i!:i'it Durability f'Ji.ffiilifc 
~~1 fft: ~} 

fF .'f!1J 1J ;ft 11111 lit :lli:k!Et~ t~fli!lltlfm I /' r; / A ilfvt:l'l rnr:*i4' 'Jff b. t~fli!ll-tlftJt /\ry /A Ji' :ji[I !HI 
Model No. PP 

Operating Stroke Ratings Contact Bounce Load Life Contact Bounce 
Operating 

force resistance resistance resistance temperature 

KHC1 0901 

KHC10902 
130gf 

KHC10903 
260gf 

KHC10904 
DC12V max. max. DC12V 5X10 5 max. max. 0.3mm 

KHC10905 50mA 100m!l 5m sec. 5mA cycles 200m!l 1Om sec. 

KHC10906 
75gf 

KHC11901 

KHC15901 
130gf 

KHD10901 DC12V max. max. DC12V 
10 5 cycles 

max. max. 
130gf 0.3mm 

50mA 100m!l 5m sec. 5mA 200m!l 1Om sec. KHD10902 

KHE1 0901 DC12V max. max. DC12V 
1 0 5 cycles 

max. max. 
100gf 0,6mm 

20m A 100mil 5msec. 5mA 200mil 1Om sec. KHE10902 

KHF 10901 1st 90gf 
ON 2X10 4 

ON 
2nd 280gf 1st 0.7mm max. cycles max. KHF10902 

Overall DC12V max. 5m sec. DC12V max. 5m sec. 
stroke 20m A 100mil OFF 5mA 200m!l OFF -20'C KHF10903 1st 90gf l.Omm max. max. 

20m sec. 10 4 cycles 20m sec. 
KHF10904 2nd 550gf 

5X10 5 I KHG10901 170gf 0.3mm cvcles 
DC12V max. max. DC12V 

10 5 cycles 
max. max. KHG10904 90gf 0.25mm 

50mA 1 OOm!l 5msec. 5mA 200m!l 1Om sec. -l-70'C 

KHG10905 170gf 0.3mm 5X10 5 

cvcles 

KEC1 0901 DC36V DC36V 10 5 cycles 
max. 

lmA 1mA 50m sec. 
80gf 

DC12V DC12V 5X10 4 max. KEC10902 20mA 5mA cycles 20m sec. 
max. max. max. KEC10903 200gf 

lkil 1Om sec. lkil 
0.8mm DC36V DC36V max. KEC11901 

1mA 1 rnA 10 5 cycles 50msec. 

KEC10001 80gf 

DC12V max. max. DC12V max. max. 
KEC1 0010 20mA 200!1 5msec. 5mA 200!1 1Om sec. 

KEF 10901 max. max. 

KEF10902 1kil lkil 

80gf 
KEF10903 DC12V max. max. DC12V 

1 0 5 cycles 
max. max. 

1.0mm 
20m A 200!1 5msec. 5mA 200!1 1Om sec. KEF10904 

KEF10905 max. max. 200gf 
lkil 1k!l KEF10906 

KEG10901 max. max. 

KEG10902 1kil 1kil 

80gf 
KEG10903 DC12V max. max. DC12V 5X10 4 max. max. 

l.Omm 
20m A 200!1 5m sec. 5mA cycles 200!1 1Om sec. KEG10904 

KEG10905 max. max. 
200gf 

lkil 1k!l KEG10906 

DC12V max. max. DC12V 
10 5 cycles 

max. max. 
KEJ11901 80gf 1.0mm 

20m A 500!1 1 Omsec. 5mA 500!1 20m sec. 

-3-
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--KHC ~ 'J -7: KHC SERIES-----------------

e/{'J..:L-T 1 iJf~'Ji!;'"(''To 

e.A t-a-7t.:l:0.3mm"t"To 

• ~- )' ·;; -r t.:l:, )' 7 -r 1 Jv 7 1 - F / { ·;; 7 ~#'l'tt a- iii il' 
L t::. ~ -v -7"/;t 7 1J ·;; 7 ~:fii!I!'"C'T o 

-~.¢.i,g~t.:l:, 1 /-lj-- 1-JJX:jf~t:J:.IJ /\/?f"{tH~0)77·;; 

7 .A _I: IJ a-!WJl: L, ::.t- r 7 1 ·;; 7"0Tim-c·-to(LED 1t 

li~<) 

·~1t1J~(;l:, 7° 1) / HlHliA...Aj- ·;; 7°1 Y1J:JO\-c·@:~ 

~1ttt i? h ;J: To 

• tl:l :fH!fil-=fO)-gM<', :,;- -v / /"{- 1)- "'C: L 'l{~ ;t ;I: T 

O)'"C· @J~~'Htil•·;g::~-c·-t o 

20m A 

R ~ ~ 
Model 

KHC10901 
(Operating force 130gf) 

KHC10903 
(Operating force 260gf) 

KHC10905 
(Operating force 75gf) 

12 

Features 
• A wide variety. 

• A stroke of 0.3mm. 

• The use of a tactile feedback mechanism in the key 

assures a sharp click "feel". 

• The use of insert molding in the contact prevents 

flux swelling during soldering and permits autodip

ping (except for switches with LED). 

• As being of a snap-in type, the switch can directly 

be mounted on a PC board. 

• Part of output terminals can be used as jumper lead, 

thus making circuit arrangement easy. 

Precautions in using switches 
• Recommended LED current 20mA 

9f. ff~ ~ 
Outline Drawing 

IEIJ!IIIill 
Circuit Diagram 

7 1J / "~;jijj)lj'f7i:"'l"5'1<1l11 
(::<1' •y7-jjl!ftliliJ: 'J.!!.~) 

Printed Circuit Board Mounting Hole Dimensions. 
(when viewed from switch mounting face) 

-rFr w 

KHC10901 

KHC10903 

KHC10905 

AT.b.@./'7"/7 
Stem color Black 

AT.b.@.$'-??"V
Stem color Dark gray 

A'Tb.@."iJL-
Stem color Blue 

KHC10012 ~- f. ·;; / K T Slll!:f'.tl!ifo:>-t~~ Dimensions for mounting keytop KT5 
(Operating force 130gf) 

KHC10015 
(Operating force 260gf) 

KHC10016 
(Operating force 75gf) m ' 

' 
' 

II ,;-:;;--11 
c:::J2J 

?£~c ~- r ·;; 7"t.:J:1t-rm1t C: IJ 1J ;I: To Note: Keytops are attached to the switches. 

-4-
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--KHC~IJ-:7..' KHC SERIES------------------

c 
1'11'1 

Model 

KHC1 0902 (Operating force 130gf) 
KHC1 0904 (Operating force 260gf) 
KHC1 0906 (Operating force 75gf) 

KHC11901 (LED color Red) 
KHC11902 (LED color Green) 
KHC11903 (LED color Yellow) 
KHC11904 (LED color Amber) 

KHC11 001 (LED color Red) 
KHC11 002 (LED color Green) 
KHC11 003 (LED color Yellow) 
KHC11 010 (LED color Amber) 

KHC15901 

9i- ff~ [8] 
Outline Drawing 

¢1.80)7;-f- 2. 
Erther of two po 
¢1.8 depressiOn 

lq\t~: 
~ci·-'-JlJ'"' 
~-

__ r-,~ll 
{ . ~ ; _· : ; -I; 

. ,' ·--····· ;] • 0 ~ ,..._,_, 
. 

-
: ;T 

11 ~ 
l: j 

[9]iti'f0 
Crrcurt Dragram 

@liml2l 
C~ecwt Dtagram 

r;:t;-l 

~&~=-~ 0 ' ~ 

10_~ 

Pnnted Crrcurt Board Mountmg Hole Drmensrons 
(when vrewed from swrtch mountrng face) 

KHC109oz ~:mL.c;l~,/78(a~k 
KHC10904 ATL>.§.?'-'7 :7·v

Stem color Dark gray 

KHC10906 ATL.E.7'JV
Stem color Blue 

~- 1-- ·;; 7° K T 6l&f-;j"~O)'i"5~ Dimensions for mounting Keytop KT6 

@]Jmlli] 
Circuit Dragram 

7 1) / I' o~JHJji]j)!{i'J\:-;j-;1;:~ 
(A4 -:;7-l&1tii!iJ: ~)J,<~) 

Printed Circuit Board Mountmg Hole Dimenstor 
(when vrewed from switch mounting face) 

2-¢1. 7Hole 

i:Hc -'t-- !-- ·;; 7oi;J:1':-nllHt C: >d: VJ i-to Note: Keytops are attached to the switches. 

-5-



ALPS 

--KHD~ 'J- :~: KHD SERIES------------------

*¥ ~ 
• 'Mf.HI! § O):f~;i'?.~m t.:: J: ~ 1 @lli'?l3 frlffi-'f@l!J'?l~nt-c·-t o 

e.A rD-:7t::t.0.3mml''To 

• ~-7' ·:; 7-t::t., 7' :7 7 1 Jv7 1- F/' ·:; :7~#tt!:tr-ii57Y 

l t.:: :/ '"'~'- 7° 'd: :7 •J "/ :7 ~~!1!-c·-t o 

el{Zft:1Ji:tt::J:, 7° 1} / h~fR"'-O)jl[~l{Zft!j'17ol''To 

~ ~ ~ 
Model 

KHD10901 

Features 
• A 1-pole, 3-terminal circuit configuration of our own 

design. 

• A stroke of 0.3mm. 

• The use of a tactile feedback mechanism in the key 

assures a sharp click "feel". 

• Permits direct mounting on a PC board. 

~~ ff~ ~ 
Outline Drawing 

@.]~@ 

Circuit Diagram 

~\o---<3) 
®-~\ ~ 

7 I) / ~ £~~~1t7\'-;t;~Q{] 

l"-1" .,rJ&IiiiU 1JJl>ol 
Pnnted Circuit Board Mountmg Hole U1mens10ns 

(when viewed from switch mounting face) 

~-·~__!:iole 

~tij-·t+ __ ,_ 
t--+-

12,5_---J 

KHD10017 =\'-- 1-- ·y 7" K T 5J&f-;j'~O)--t-5~ Dimensions for mounting keytop KT5 

KHD1 0902 
@.]fM-[2?] 

Circuit Diagram 

/IJ / ~ :J{::f&JfiZ1;:-1\-;j";ii;{;ffi 
l"-1" -,rJ&1iiiU •; ~<>I 

Printed Circuit Board Mounting Hole Dimensions 
(when viewed from switch mounting face) 

4-¢1.4 Hole 

rt-1-r
~tt=r:-+--
~_.J 

i:Hc ~- r ·:; 7ot::t.~-z-W.ft C: 'd: fJ iTo Note: Keytops are attached to the switches. 

-6-
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--KHE~IJ-'A .. KHE SERIES------------------

• ~:t-H±! r1 (l).f~.ri'.i.111fm t= J: ~ r- 7 / 7. 7 -r- [il]lf~-r·-t o 

•+- /y ";-f-ti, /y 7-T 1 Jv7 1- f"!'-; 7~#'/'tt2::itin' 

l f::_ Y-\"' -7";J: 7 1) "/ 7 ®~!Jl-c''To 

e.lfZft::1Ji:ftti, 7o'J / Hil,'-f&A-.7.-J-·;7°1 /:1JJ.'\-r·uH~ 
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Model 

Features 
• A transfer circuit configuration based on our own 

design. 

• The use of a tactile feedback mechanism in the key 

assures a sharp click "feel". 

• As being of a snap-in type, the switch can directly be 

mounted on a PC board. 

• The output terminal is positioned with a boss, to 

facilitate circuit arrangement . 

• The use of a boss prevents improper mounting on a 
PC board. 
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Printed Circuit Board Mounting Hole Dimensions 
(when viewed from switch mounting face) 
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Model 

KHF10901 
(Second operating force 280gf) 

KHF10903 
(Second operating force 550gf) 

Features 
• A unique double action switch. That is, with the ini

tial push of the key, the first contact turns ON and 
when the key is depressed again, the second contact 
turns ON, too. 

• The use of a tactile feedback mechanism in the 1st
and 2nd-stage keys assures a sharp click "feel". 

• The use of insert molding in the contact prevents 
flux swelling during soldering and permits auto
dipping. 

• As being of a snap-in type, the switch can directly be 
mounted on a PC board. 

• The output terminal is positioned with a boss, to 
facilitate circuit arrangement. 

• The use of a boss prevents improper mounting on a 
PC board. 
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Features 
• Compact and low profile (outline dimensions: 10 x 10 

x 2.5mm). 

• A stroke of 0.3mm. 
• The use of a tactile feedback mechanism in the key 

assures a sharp click "feel". 
• The use of insert molding in the contact prevents 

flux swelling during soldering and permits autodip
ping. 

• As being of a snap-in type, the switch can directly be 
mounted on a PC board. 

• Part of output terminals can be used as jumper lead, 
thus making circuit arrangement easy. 

• A light feeling type with minimum operating force 
and a switch with stem having a wide keying range are 
also available. 

Handling precautions 
The key should be pressed at the position marked <{>1. 
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Outline Drawing 
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Features 
• A wide variety. 
• Compact (outline dimensions: 8 x 8mm). 

• The Contact is Elastic contact. (Conductive rubber) 
Dust-proof construction. 

• Maximum voltage: DC 36V 
• The use of a tactile feedback mechanism in the key 

assures a soft click "feel". 

• The use of insert molding in the contact prevents 
flux swelling during soldering and permits auto
dipping (except for switches with LED). 

• As being fo a snap-in type, th~ switch can directly be 
mounted on a PC board. 

Precaution;; in using switches 
• Recommended LED current: lOrnA 
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