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BACKGROUND
1. General —REEIR
1.1 Application bodzz] i) This specification is applied to TACT switches which have no keytop.
CORBMIE, $-1T BLDYIR4FIZONT BAT S,
1.2 Operating temperature range & FREEGE: —20 ~ _70.°C (normal humidity,normal air pressure X2 -¥F)
1.3 Storage temperature range  TRFim EFGHE: —30 ~ 80 °C (normal humidity,normal air pressure #R-%E)
14 Test conditions SRERIKEE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.
SBRUVAZRF RNV BYL TORERKEOLETHTS,
Normal temperature %  B: (Temperature BE 65~35C)
Normal humidity #®  ®: (Relative humidity ;BH 25~85%)
Normal air pressure ¥ EE: (Air pressure SRIE  86~106kPa)
f any doubt arise from judgement, tests shall be conducted at the following conditions.
1L, MR BEECRR S LU TORERETHS.
Ambient temperature B = HE: 20+2°C
Relative humidity HEE: 60~70%
Air pressure =8 E: 86~106kPa
2. Appearance, style and dimensions R, 24k, ik
2.1 Appearance #+8 There shall be no defects that affect the serviceability of the product.
R L HELERMA B> TIEESEL,
22 Style and dimensions 4k, 1% Refer to the assembly drawings. HSREIZL3.
3. Type of actuating ¥R Tactile feedback BOFA—WIT4—FI139%
4. Contact arrangement B _ 1 poles 1 _throws 1 B8 1 BA
(Details of contact arrangement are given in the assembly drawings [EEEOFRIUSHIZLD)
5. Ratings &
5.1 Maximum ratings MAEHR _12 v DC _50 mA
5.2 Minimum ratings M/DNEHE _1 VDC_10uA
6. Electrical specification ‘BT RITEHE
hems 1 B Test conditions H B & # : Criteria ¥ & & #
6.1 Contact resistance Applying a below static load to' the center of the stem, measurements shall be 500 mQ Max
EHER made.
MyFRESBRICTROBHEENR, ART 3,
(1) Depression BEHD: 245 N -
(2) Measuring method MR 73% : 1 kHz smali-current contact resistance meter
or voltage drop method at SVDC 10mA.
IkH D BT EMIRRE, RIEDCSY 10mABERT
&
6.2 Insulation Measurements shall be made following the test set forth below:
resistance TREGTHEBESGT 1%, HRT D, :
LRiER (1) Test voltage EMEE: _100 V DC for 1 min. 100 MQ Min.
(2) Applied position ENINIBAT:Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
BT SROL—LMAHSBET, EFE
SRIL—LMK
6.3 | Voltage proof Measurements shall be made following the test set forth below: There shall be no breakdown.
i EE TREHTHEBRETo1%. AT 5. BRWBOBL,
(1) Test voltage EIMBE: _250 V AC (50~60H2)
(2) Duration ERAOBEMH: 1 min

(3) Applied position EDAN3RFT:Between all terminals. And if there is a metal
frame, between terminals and ground(frame)

BHTH. ERIL—LIHIREIE, ETL

SRIL—LM
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ROSGE, BB HERIZOSMERERAURTS.
(1) Temperature B ®:60x% 2 T
(2) Time B M: _96h
(3) Relative humidity #E*HEE : 90 ~ 95 %

(4) Waterdrops shall be removed. ZKiBHTERYERS,
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tems X B Test conditions 2B & & Criteria %I & % %
64 | Bounce Lightly striking the center of the stem at a rate encountered in normal use ON bounce :__10 ms Max
IR (3 to 4 operations per s )bounce shall be tested at “ON” and "OFF". OFF bounce:__10 _ms Max.
RALYFREBODRBEBEMOE KK (3~ 40/ #) TEUTRL. ONRRUY
OFFE M/ RERET .
Switch .\)\ Oscilloscope
- 5kQ \/ *RaRa—7
 sv e
'.'/'
\,:
| 7. Mechanical specification HEHEROTEAE
ems X B Test conditions 2B & # Criteria % & & %
71 Operating force Placing the switch such that the direction of switch operation is vertical and 157 + 049 N
£ H N then gradually increasing the load applied to the center of the stem, the
maximum load required for the switch to come to a stop shall be measured.
ALYF OREARDNBEITESHIR YT EREL, REBPRBICHRIHEL
MR, RIEBHELSTIETORKHELAES S,
72 | Travel Piacing the switch such that the direction of switch operation is vertical and 025 + 02 /=0 .1 mm
-2 I 1 then applying a below static load to the center of the stem, the travel distance
for the switch to come to a stop shall be measured. ’
ALYFDRESMDSBEICEIHFIZA YT EZEL, RESPREIZUTOBHE
WA, REBSELT SETOEREANETS.
(1) Depression ®EH: 314N
73 | Return force The ple switch is installed such that the direction of switch operation is 0.49 N Min.
[ vertical andupon depression of the stem in its center the travel distancethe
force of the stem to return tot its free position shall be measured.
ZLYFOREHEINBEIZLIFIR VT EREL., RIFBPREZBUBPER.
RESHEDTIHEAET S,
74 | Stop strength Placing the switch such that the direction of switch operation is vertical and There shall be no sign of damage
Ry i—HE then a below static load shall be applied in the direction of stem operation. mechanically and electrically.
AT ORESANEEIEHMIA(VFEREL. 29T OREAAUTO By, BEENRBOKLE,
BHEEMAS. )
(1) Depression WEH: 294 N
(2) Time B M:_8 s
715 Stem strength Placing the switch such that the direction of switch operation is vertical and 49 N
ATFALBEHRE then the maximum force to withstand a pull applied opposite to the direction of
stem operation shall be measured.
ZAYFOREFEAHSEE IR FEHEL, RESOBREFMEIERAAR
IR E BB/ THIT BV ATH B,
8. Environmental specification EHEIERE
ems 1 B Test conditions 2B & # Criteria % 52 &% %
8.1 Resistance to low Following the test set forth below the sample shall be left in normal Item 6.
temperatures temperature and humidity conditions for 0.5 h before measurements are made: ltem 7.1
o OB ROBERE. H2 BEBPIZSONMBERAET . ltem 7.2
(1) Temperature B HE: —30+ 2 °C
(2) Time B M: 86 h
(38) Waterdrops shall be removed. JKiBZERYERS,
82 | Heat resistance Following the test set forth below the sample shall be left in normal ftem 6.
[ 3 temperature and humidity conditions for 0.5 h before measurements are made: ftem 7.1
ROSBE. BB, BBPIZ30LMREEANETS. Item 7.2
(1) Temperature 2 B : 80 + 2 °C
(2) Time Bf PRi: 96 h
83 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance EffiiEHulitem 6.1) :
resistance temperature and humidity conditions for 0.5 h before measurements are made: 500 mR2 Max -
[ 3 Insulation resistance ¥E#RIER(tem 6.2) :

_10 MQ Min.
Item 6.3
ltem 6.4
Item 7.1
Hem 7.2
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kems 1B B Test conditions ZE B £ # Criteria | & B %
84 Change of After below cycles of following conditions, the switch shall be allowed hem 6.
temperature to stand under normal room temperature and humidity conditions for 1 h, and Item 7.1
BEYAOIL measurement shall be made. Water drops shall be removed. tem 7.2
FREATUTEROY IIAERE, KRHEDIISMABLART 5.
1120 KBTI YRS
A A= _+65°C
B=_—10°C
c=_2 h
D=_1h
E=_2 h
F=_1nh
[TYp—
(1) Number of cycles
[v} D E F YALOWE:_ 5 cycles
1 cycle
9. Endurance specification THAMERE
kems 1 B Test_conditions - Criteria ¥l 5E &
9.1 Operating life Measurements shall be made following the test set forth below: Contact resistance EME n(item 6.1) :
5 EF & TREKTHABET L%, AETD. 1000 mQ Max.
(1) 12 VDC _ 5 _ mA resistive load JEREH Insulation resistance &R (em 6.2) :
(2) Rate of operation WIERME : _2 to _3  operations per s E/# 100 MQ Min. ‘
(3) Depression’ BEH: 245N Bounce /3" R(ltem 6.4) :
(4)Cycles of operation )@ : 50,000 cycles E -ON bounce :_20 ms Max.
OFF bounce:_ 20 ms Max.
Operating force fEEiJI(Item 7.1) :
—380 ~ 430 % of initial force
MREIZRLT
Item 6.3
Item 7.2
92 Vibration Measurements shall be made following the test set forth below: Item 6.
resistance TRESTHBET>RR. AET 5. Item 7.1
[ 33 (1)Vibration frequency range IRE)EEH: _10 ~ S5 Hz Item 72
(2)Total amplitude 2EE: 15 mm
(3)Sweep ratio B OBS: 10-55-10 Hz Approx. _t min 11 &
(4)Method of changing the sweep vibration frequency: Logarithmic or uniform
HEBHMOEILHE R (E—HBSI
(5)Direction of vibration: Three mutually perpendicular directions,including
EHOAM the direction of the travel
RAUFREAAERDEL I EETIAME
(6)Duration ERIBSAA: 2 h each (_6 h in total) &_2 FfA (§f_6 BN
9.3 | Shock Measurements shall be made foliowing the test set forth below: Item 6.
[ FTREHTEBET>18. HETD. Item 7.1
(1)Acceleration IREE: _294 m/s? ltem 7.2

~

(2)Test direction  SBAFA[: 6 directions 6 &

(3)Number of shocks REREIR: _3 times per direction
(_18 times in total)
&FMA%E 3 @ (F_18 B

N
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10. Soldering conditions HEf{F&E
tems ® B R ded conditions # OE £ B
10.1 | Hand soldering Please practice according to below conditions.
F x| PTFOEEIZTRELTTSN,

(1)Soldering temperature HMBE : _350 °C Max.
(2)Continuous soldering time SEEEMEEFM : _3 s Max

(8)Capacity of soldering iron HMBITEE : 20 W Max.
(4)Excessive pressure shall not be applied to the terminal.

EFICREMEDTNL

(5)Safeguard the switch assembly against flux penetration from its top side.
RAYFOLEEHI SISV RMBALLGIMRIZLTT .

102 | Automatic flow
soldering

F—bT1vFEE

In case an automatic flow soldering apparatus is used for soldering, adhere to the foliowing conditions:

WA BB EBRET, $AGTEAIBEE, ROKHE>TTEL.

ftems W B

Soldering conditions AT ELE

(1)Preheat temperature JUb—hRE

100 °C Max
(Ambient temperature of printed circuit board on soldering side)

(FULrRROZ3E G EOREORE)

(2)Preheat time JYE—hEAA

45 s Max.

(3)Flux foaming ZTSVIARAR

To such an extend that flux will be kept flush with the printed circuit

board's top surface on which P ts are ted. Preparatory flux must
not be applied to that side of printed circuit board on which components are
mounted and to the area where terminals are located.
FYLABEODERET LIZ75vIANRAEM S EHNSEVEREICT D, 48,
YU BIEOBERET L RVRVTFRTFBIFRISVI AN ERINTOE
[A Yl

(4)Soldering temperature EBRE

255 °C Max

(5)Duration of solder immersion 3¢FSHESAA

_5_s Max

(6)Allowable frequency of soldering process

*AE

__ 2 times Max. .
Twice soldering would be dipped after the temperature goes down to a normal
temperature. .
2EBEFSBEIE. RIYFRERICRTHIBITICL.

(7)Recommended printed circuit board

HRIU RS

Printed circuit board shall be paper phenol with single-sided pattern.
Thickness of printed circuit board is specified in the product drawing

FULRRIEET T/ — LA TS ERRLET R HREI2LD,

(8)Recommended flux

WRIFPR

Soldering flux shall be “MH-820V” , “CF220” (TAMURA SEISAKUSHO CO.ltd) or
equivalent. (Specific gravity of soldering flux shall be more than 0.83 at

20°C.)

ISyHRIzDNTIE, BRHREFEMH -820VRIFCF220XREEAL
TLEEW, (20°CRETISY I RLLEO. 83LLE)

(9)Other precaution FOD{tEEIIR

Safeguard the switch assembly against flux penetration from its top side.
ZALYFOLENSITUI ANBALLELVRIZLTTEN,
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[Precaution in use] CEALDEE
A General —HIARE

Al. This product has been designed and manufacturfd for g | electronic devices, such as audio devices, visual devices, home electronics, informa-
tion devices and communication devices. In case this product is used for more sophisticated equipment requiring higher safety and reliability, such
as fife support system, space & aviation devices, disaster pr tion & security system, please make verification of comformity or check on us for
the details.

ANRIEA-TAME, BSMBE RS, RENR. BEMRCL - BETREA-NH - BECLLOTT, EARFRE. FE-AERE. B HRER
EEORELREE CEMENRHENIMRIERSA B, HRICTESEORBERD 4 ~ATREBIIEL,

A2. This product is designed and manufactured assuming that it is to be used with the resistance for direct current If you use other kinds of
resistance (inductive (L) or capacitive (C)), please let us know beforehand.

AYSRETOBARFEREL THEH - RBIATOET . ZOORE (BRERE (L), BEMAK(C)) TERSAIBEE. BEITRBMIIZN.

B. Soldering and assemble to PC board process $Hf, BiRRETE
B1. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance.
BWIEZAERTENERE. BT ICHENIOYETERIIZIYTS, FHRUESNEESILOBTANHYETDTITERTS.

B2. Conditions of soldering shall be confirmed under actual production conditions.
BAREHTOREOEEIZIVTI. EROBESSTRESLILISMILET .

B3. If you use a through-hole PCB or a PCB with smailer thickness than ded, please previously check the. soldering conditions adequately,
because there is larger heat stress. ’ . .
Z)b—ﬂ<—)b®7')>l~§ﬁ&(ﬂ?&&1ﬁﬂl&L)%L\&ﬁi:.‘ﬁﬁ%énéiiﬁlﬁ&ﬁ&ﬁ#)%ﬁx%uzwiﬁ##x%(fi‘)i?w'G*Eﬁ%#—!:?u'c [ex- Y0
FHLEEBELTTEL,

B4. If you use a PCB with smaller thickness than recommended, please pay enough attention to rising of switches when mounted.

#EIREELYBOESECEAORIE. REBOR(VFREEIHITEETEL.

BS. When the switch is mounted on a printed circuit board, the case shall be held. And insert the product body to the specified fixing plane .and
fix it giving it the horizontal position. If it isn't fixed horizontally, it may cause malfunction. .
BR(IFEFUNBIRARY T BBE L. T—RERK>TIT2TTE. &‘:’%Kﬁiﬁ%@ﬂ!ﬁﬁit‘ﬁ]\bf*ﬂil:tiéxﬁI:HSI‘)(‘-TH'C(?‘:‘&L\
KFEIcEFVEERYHIIETE, BEFROBRELYET .

B6. I the stem is given stress from the side, it may result in damages to switch functions. Therefore please handle it with extreme care.
When the switch is carried, any shock shall not be applied to the stem.
ZF LI SO AMIHYET L, Z4'y¥®1§ﬂﬁfﬁialzot;#éf‘a&ﬁﬁ‘ﬁ")i?’m’cﬂl*&t\lt'!-ﬁ;ZﬁL'C‘FéL\o
i@!&?‘%iﬁ%(tZ'T-A_l:ﬁﬁ#ﬂﬂb%tt\ﬁ(:ﬁtbf?ét\u )

B7. Do not press the stern but the switch body when you correct rising of the switch mounted on PCB.
REESRI (VT ORELHET SIRIL AQYFDART LEBEF ISRV TFRAEERTHIZLTTEL,

BS8. Conditions for thermosetting oven. RME{LIFFHF
When the board on which the switch is mounted has to be put in the oven so as to harden adhesive for other parts, the conditions shall be 160°C
at max. (on the parts mounted side of PCB), and not longer than 2 minutes.

RAYFERYE %, BODSOERFRICFOORFILFEETRE, RN 60°CE T (BEHREDRE), 29 BALLTTEL,

B9. Take most caré not to let flux foam penetrate the switch when you perform auto-dip soldering, which may sometimes produce too much foam. Take
special care when you have LED or grounded terminals.
A, F (oI OREISVIAORABRSIZKYITVI RN R YFRBISEAT SBENFYETOTHSITTERHEIL,
(LED - 7—RETFH ORE FHIZCEETEY

C. Washing process i1
C1. Following the soldering process, do not try to clean the switch with a solvent or the like.

AR BRETRVFERBLELTIEL,

D. Mechanism design(switch layout) HimenEt
D1. The dimensions of a hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

TP BAERARRUAS— i, BRECERSWTOIRETEEISRTIN,

D2. Do not use the switch in a manner that the stem will be given stress from the side. If you push the stem from the side, the switch may be broken.

T LERARHLHTREEVHERITTI. RF LERICHAR S SHESNDYETEX(VTF HREERIREBEVET

D3. Press the center of the stem. Click feel may be changed, if you press the edge. This is because the center will be displaced, depending on the
hinge structure or cumulative tolerances. When you use the hinge structure, take special care so that the keytop point to press the switch won't
move.
RF LDEAA—ERTHRIZLTTEL, L UMER Uty EORBAEIL LS ES—ALEE RFLEGELT SRETIIBENEILT SBENBYET
ELCHEDRSE. FFHRATLARLEESBILETOT BZTIETE,

D4. This switch is designed for unit construction that it is pressed by human operation. Please avoid using this switch as mechanical detecting function.
In case such detecting function is required, please consult with our detector switch section.
HRLUFIE. BEAOREEAL TR Y FERTEISTIEATEL. AHRL R NEEADTERE BITTHESL,
BEHE SRR Y FECER TSN,

DS5. The switch will be broken, if you give larger stress than specified. Take most care not to let the switch be given larger stress than specified.
(Refer to the strength of the stopper.)
Z‘f‘y?ﬁi’ﬁﬁ(:ﬁiD).t(Dﬁgb‘mb6&14“/‘)‘#‘%&&?‘6*&'2#’5‘)&?, AYFITREH ELLO AN WD ENIZTER TS,
(Rby iR ESR)

ALPS ELECTRIC CO.LTD.




DOCUMENT No. TITLE PRODUCT SPECIFICATIONS PAGE
KHL—902 £ Sa == BE - 6.6

E. Using environment {EAMIK
EL. Foreign matter invaded from outside. #AEMBA

Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment.

B2y F R PRETEHYECADT, ERRMIL>TIEKMNRBIZEAL, BAREERECTRENHYET.

When you use this switch, precaution must be taken against the -dust.

The foliowings are examples of dust invasion: Dusty environment BEiETRi%

CEAORIERTYFIZRMMBALGZNLSITTEREE. e ..

UTIBRBARERLET, SHEILTTA. ces o . e

(DDebris from the cut or hole of PCB in process, or wastes from . CRAE L
the PCB protection material {e.g. newspaper, foamed polystyrene etc.) ° -\ / .
invaded the switch.
IBRICETIRRGE RS R4 59X OPCBREH (FANK.
S8 2F O—)LE) Hd HETIHNRIYFITRBALL=.

@Flux or powdered flux produced by king PCB's or f
invaded the switch.
BIRERIZKYIFTIIRABRMNRIVFIZBALL=.

3 When you need higher dust-proofmake selection among the switches of “—"Indicates the route of invasion.
dust-proof types in our catalog. " EBABBERLET.
SYROHEEABELSBE L, BHIIOTSYHESITORAYTF
ZRELCEARVLET .

E2. In case this product is always used around a sulfurate hot spring where sulfide gas is generated or in a place where exhaust gas from
automobiles existstake most care due to the switch performance might be affected. .
ﬁﬁ%;ﬁﬁm’-ﬁ#ﬁﬁzb‘%i?‘éﬂﬁ?‘\bﬁME%mﬁFiﬁxwki?éiﬁﬁﬁfﬁ;ﬁﬁFﬁ?éiﬂ%~ LM oD EI-BEBERETEEANBYETOTHII=
ZEETEL,

E3. Follow the directions if you have parts/materials described below within the module where the switch is installed.
El—t“JI‘Wl:lél"FﬂJﬁf&%BHl:HLiL'(lIDJ'Fﬂ)EIZZEEEL‘ﬁTa )
For partsrubber materials,adhesive agents,plywood,packing materials and lubricant used for the mechanical part of the device, do not use
those ones that may generate gas of sulfurization or oxidization.
88, TLRE, EXEE, S5 #EOBRIA. HEAOEHIERASNSERMICOLTHE, Bt EMEH RERELEVBOERALTHESLY,
“When you use silicon rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxane gas. The fow molecular
siloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure. o
LYALFT L, TU—R. EER, TV EERTSRCE, ERFONFFUARERELLOBOEEAL TS, ESFAZYUHRM
%il.i?‘tswﬁﬁ%ﬂI:2§1t§§§04&ﬁ§ﬁ?ﬁibt&ﬁlﬁ?i?l%ﬂ:?ﬁ%ﬁ%L)ﬁ?‘c : : S
*When you apply chemical agents such as coating agents to the products, please let us know beforehand.

HAEOI-F T RSORSEMRSE BRI FRTHHULEL,

E4. Do not use this switch in the atmosphere with high humidity or with bedewing probability, because such atmosphere may cause leak among terminals.

- mEERAT. RIGHERTHAREEMHESBMAT, BIMOTR—IMRET SAEENTVET OTER VFEOERIESEN T,

F. Storage method. RE Hik :
F1. If you don't use the product immediately, store it as delivered in the following environment with neither direct sunshine nor corrosive gas and

in normal temperatures. H L it is ded that you should use it as soon as possible before six months pass.

BWRABMALEOZTERR. HECENB RO 454 AN RN ELLVBFRICRELBANSE67A HRERELLTHRSETBLTEAESL,

F2. After you break the seal, you should put the remaining in a plastic bag to separate it from the outside and store it in the same environment
mentioned above. You should use it up as soon as possible.

Hﬂi‘f&ltﬂ')?’?ﬂ'@%itﬂ)ﬁﬁ’&'-)J:EE&E]CE#‘F'EEEL?‘#‘\*’#‘I:Z{EFB‘FEL\

F3. Do not stack too many switches for strafe.

RS ERETHENTTE,

G. Others. T4k
Gl. This specification will be invalid one year after it is issued, if you don't return it or don't place an order.

FEHEBIERT LY EMEERL T SEAXRIRIORVBER WPLELTNEFT,

G2. Please understand that the specifications other than electric and mechanical characteristics and outside dimensions may be changed at our own
discretion.

TEH. WROBE, ARTES IR TERSDEZLTE LR OPLIZLYTESHTRPBHEYET DT, HEHLHWTRTEL.

G3. Never use the product beyond the rating. It may catch fire. If you think that the product may be used beyond the rating due to some abnormal
conditions, you must take certain protective measures, such as a protective circuit to shut down the current.
SREBATOEBEKKBEOBThAHYETOTRHITRITTEL. FBEERAETRRERAIBAN SRS ERECRE TRRENEONEEL
TTFEL,

G4. The flammability grade of the plastic used for this product is “94HB” by the UL Standard (siow burning). Therefore, either refrain from using it
in the place where it can catch fire, or take measures to preclude catching fire.
P15 =6 LT B IRISE O MIE S L—FITULIRE D" 94HB” (BT —P) ESEEALTEYET . 2EELTERRO BN HEHRFCOER
E21ET 250, BRI EESEOLET.

G5. Though we are confident in switch quality, we cannot deny the possibility that they could fail due to short or open circuit. Therefore, if you use
a switch for a product requiring higher safety level, we would like you to verify in advance what effects your module would receive in case the switch
alone should fail. And secure safety as a whole system by introducing the fail-safe design, i.e. a protection network.
ZLYFOGBIZEFLERLTOFIMNEE-FEL T a—b, F—FoORENEREIEAELE A, RN EREN Sy OREITHRLTIEL, SWO
BE MR Ty L TORBEBW- IR 2%, RECE. BEOTI— L E—7BHOCRHEFSITVREERRL TREET LSI-BEAL
LET.
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