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BACKGROUND
I. General —HREEIH
1.1 Application 1 FA 3 This specification is applied to TACT switches which have na keytop.
COREBER. F-MTELOMIAFIZONT BRT S,
1.2 Operating temperature range § FRFE EEE: —40 ~ 480 °C (normal humidity,normal air pressure 3% ¥E)
1.3 Storage temperature range R EIEE: —40 ~ _+90 °C (normal humiditynormal air pressure i #E)
14 Test conditions FRERARAE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.
HERRUGARFF ISR RN ZORY LU FOEEREDNLLETTI.
Normal temperature ® i8¢ (Temperature SR 5~35°C)
Normal humidity ® i#: (Relative humidity JREE 25~85%)
Mormal air pressure ® [E: (Air pressure S{E 86~ 106kFa)
If any doubt arise fram judgement, tests shall be conducted at the following conditions.
f=f20. ¥R ISR R A S LB S L T OB ERETITS.
Ambient temperature B E: wx2c
Relative humidity A iEE: 60~70%
Air prassure % FE: B6~106kPa
2. Appearance, style and dimensions SMR, #dk, <Hi%
2t Appearance ¥HiR There shall be no defects that affect the serviceability of the product.
R LB SRR S THAES AL,
2.2 Style and dimensions 4%, <3k Refer to the assembly drawings. H@REIZLA.
3. Type of actuating ENfERET Tactile feedback BYFA4—IL D A—F2 30D
4. Contzct arrangement [EERFF 1 poles_1 throws N
(Details of contact arrangement are given in the assembly drawings ERROREHZH SRIZL5)
5. Ratings B
5.1 Maximum ratings MAEIE 12 ¥ DC 50 mA
5.2 Minimum ratings f&/ViEAE 1 VvDC _104A
6. Electrical specification BRMEHE
ltems !B B Test conditions B OB O£ Criteria I & & %
6.1 Contact resistance Applying a below siatic load to the center of the stem, measurements shall be 100 mQ) Max
ERIER made.
AMyFRIERPRISTROBHETMR, AET D,
{1 Depressian #HERD: 186N
{2) Measuring methed B A | kHz small-current contact resistance meter
or voltage drop method at SVDC 10mA.
1kHz R AR EMIERR, RIEDcsv 10mABERT
&
62 | Insulatien Measurements shall be made following the test set forth befow:
resistance FRR&HCRRET 8 AET 5.
%] 8 % {1} Test valtage BWRE: _100 V OC for 1 min. 100.M$ Min.
(2) Applied position ENANHAFR : Between all terminals. And if there is a metal
frame, between terminals and ground{frame)
g, EmMIL—ANKLBEE. WTFE
ERIL—~ALM
6.3 | Veoltage proof Measurements shall be made following the test set forth befow: There shall be no breakdown.
maEE FR&ESCHRBETE AET 2. HBREEOLEINCE,
(1) Test voltage FIMNEE: _250 V AC {50~60Hz)
(2) Duration ENANEERA : 1 min
(3) Applied position  EJIAFT: Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
HFM, ERIL—LNEHREIL, HTE
& RIL AR
DSGD. Af;;- [x.>00 [
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tems ¥ B Test conditions OB OE 4 Criteria B OERE
6.4 Bounce Lightly striking the center of the stem at a rate enceuntered in normal use ON bounce : 5 ms Max.
JAtr MY {3 to 4 operations per s )bounce shall be tested at "ON” and "OFF". OFF bounce: 5 ms Max.
AAUFREBOHDRIE RSO EARE (3~ 40750 TEETHL, ONBRY
OFFE§ D7 RERET B,
Switch
—_ o Oscilloscop
e v 5k #0207
”ON", " OFE”
7. Mechanical specification RIS
tems 1 B Test conditions 2 OB £ W Criteria HoE R E
7.1 Operating force Placing the switch such that the direction of switch operation is vertica! and 098 + D49 N
£ ® H then gradually increasing the load applied to the center of the stem, the
maximum lead required for the switch to come to a stop shall be measured.
AAVFOREAMSBE ISR A yFEREL, BEMPRIzHR2 ZHEE
WA, RIESSFLSEFTORRFTEERET 5,
1.2 | Travel Placing the switch such that the direction of switch operation is verticat and 0.25 + 0.2 /— _0.1 mm
F= 2 - then applying a below static load to the center of the stem, the travel distance
for the switch to come %0 a stop shall be measurad.
AAyFOREABD BE IRy FEREL, BAEPPRBIHTOREE
EME, RESHNFLT SFTOEMENES R,
(1) Depression BEN:_1.96 N
7.3 Return foree The sample switch is installed such that the direction of switch operation is Q.19 N Min.
E B | 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.
ACyFDREFAMNEEIZLIFC A VFEREL, RESPRNEBDBITES,
BRIERHFHINT SNERET 5.
74 Stop strength Placing the switch such that the direction of switch operation is vertical and There shall be no sign of damage
Ak i—HE then a below static load shall be applied in the direction of stem operation. mechanically and electrically.
AAuFOREARMEEICEDIBRICA YT EREEL, A U FOREAMUTO #hHE, BRMICRREOLENCE,
BITEEMAS,
(1} Depression BER: 204 N
(2} Time B R: 60 s
7.5 | Stem strength Placing the switch such that the direction of switch operation is vertical and 294 N
AT LRKEE then the maximum force to withstand a pull applied opposite to the direction of
stemn operation shall be measured.
AU FOREARADNEE CHIRC A vFEEEL, BEBOREAMEIRATH
ISRAESES B TRITBV A THE S,
8. Environmental specification Fi{&{tEEE
ltems I H Test conditions H OB E & Criteria ¥ % # #
a1 Resistance to low Following the test set forth below the sample shall be left in normal Rem 6.
temperatures temperature and humidity conditions for 1 h before measurements are made: Item 7.1
[ FOERE, BE KEPISIHMRERIET 5. ltem 7.2
(1) Temperature & [E: —40 + 2°C
(2) Time B M: 96h
(3) Waterdrops shall be removed. ZKiEIEMYES.
8.2 | Heat resistance Following the test set forth below the sample shall be left in normal Rem 6.
[ 3 temperature and humidity conditions for 1 h before measurements are made: Item 7.1
ROFEE R HERISIRMRERIRTS. ltem 7.2
(1) Temperature B B : 90 + 2 °C
(2) Time B M: 96h
83 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance HEMIEMRItem 6.1) :
resistance temperature and humidity conditiens for 1 h before measurements are made: 200 mS Max
W B ROBERE, BE REPITIEBEEBEERRETS. Insulation resistance &R (tern 6.2) :

(1) Temperature im F: 60+ 2°C
(2) Time B Mi: 96h

(3) Relative humidity M%EE : 90 ~ 95 %
(4) Waterdraps shall be removed. JKEIZIRUERS,

10 MG Min.
ltem 6.3
Item 6.4
Item 7.1
Item 7.2
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ltems 1§ H Test conditions B Criteria ¥ 7E #& #
8.4 Change of After below cycles of following conditions, the switch shall be aflowed kem 6.
temperature to stand under normal room temperature and humidity conditions for | h, and kem 7.1
BEYTIIL measurement shall be made. Water drops shall be removed. Item 7.2
TREHTLUTEHO Y (7ILEBRE. BRARERITEMEELNET 5.
f=1=L, KE R YERL.
A A= _+80°C
B=_=40°C
C=_2h
D=__1h
E=_2h
F=__1h
g —
{1)Number of cycles
C D E F HAIH : Acycles
I
1 cycle
9. Endurance specification TR At
tems I B Test conditions OB OEH Criteria L
9.1 | Operating life Measurements shall be made following the test set forth below: Contact resistance JEMIE(tem 6.1) :
B O F & TEREHTHBETE AET 2. 200 mS} Max
(1) & ¥DC _5 mA resistive load EAEHT Insufation resistance #EZEHi(tem 62) :
(2) Rate of operation E){EEE : 2 to _3 operations per s [E-# 10 MR Min.
(3) Depression #B{EH: 147 N Bounce #3722 Z{ltem §.4) :
(4)Cycles of operation Bh{EEI%E : 500000 cycles @ ON bounce - 10 ms Max.
OFF bounce; 10 ms Max
Operating force {FE)D(tem 7.1) :
—80 ~ _+30 % of initial force
MEEIZHLT
ftem 6.3
kem 7.2
22 Vibration Measurements shall be made following the test set forth below: Item 6.1
resistance FREH CREBET %, WET 5. Item 7.1
i iR (1)ibration frequency range IRE)SIGEER: 10 ~ 55 Hz tem 7.2
(2)Total amplitude 2HiE: 1.5 mm
(3)Sweep ratio WEIDWE: 10-55-10 Hz Approx. _| min #3_1 %
(4)Method of changing the swesp vibration frequency: Logarithmic or uniform
WElRIMOTLHE AMERIT A
{S)Direction of vibration: Three mutually perpendicular direations,including
EBHOAE the direction of the travel
Ay FREAFRZEDDELEEIA R
{6)Duration IREIEER: 2 h each (L6 hin total) & 2 BERR (§t_6_FRA)
9.3 Shock Measurements shall be made following the test set forth below: Item 6.1
it & 4 & FREFTREE T AETS. Item 7.3
{1Acceleration JNiREE: _784 m/st Item 7.2

™ ’d

(2)Acting time {EAEEM: 11 _msec

(3)Test direction  HEEAM: & directions & H

(4)Number of shocks SER[MIEY: 3  times per direction
{18 times in total)

BAME 3 B (3t_18 @) A

ALPS ELECTRIC CO.LTD.
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10 Soldering conditions 3 &t
ems I B Recommended conditions #t # O 4
10.1 | Hand soldering Please practice according to helow conditions.
F 3 @ BTOEFISTERERLTTS L.

{1)Scldering temperature EMBE - 350 °C Max.
{2)Contirucus seldering time EETHEMEM : 3 s Max.
{3)Capacity of soldering iron HMITHER : 60 W Max.
{4)Excessive pressure shall not be applied to the terminal.
BT ICRBMEDRNCE
(5)Safeguard the switch assembly against flux penetration from its top side.
ARAFOLEEMNE T AABALGLEZLT TS,

10.2 | Automatic flow
Soldering
F—bFay7Hm

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

EHL A FAEEC FEMIThOREE, RORFIZETTE.

Itemns m B Soldering conditions FHE{TIFEEH

(I)Preheat temperature F—hiBfE 110 _°C Max.
{Ambient temperature of printed circuit board on soldering side)

(FULERGEB A TEOREGEE)

(2Preheat time UE—bESM 60 s Max.

(3)Flux foaming Iv7 AT To such an extend that flux will be kept flush with the printed circuit

board's top surface on which components are mounted Preparatory flux must not be
applied o that side of printed circuit board on which components are mounted and
to the area where terminals are located.

FUL RO BEREE LIC75v0 AEREMN LSS ENEFCTS. 48, JUsk
BHEOAREZEA LR VR FIHEFHICF BRI AN EREA TGN L,

(4)Saldering temperature FHIBRE 280 °C Max
(5)Duration of solder immersion  3=[H ;2P R 5 s Max.
(6)Allowable frequency of soldering process _2 times Max.
3@ EH Twice soldering would be dipped after the temperature goes down to a normal
temperature.
2EB#FTIHR L, Ry FHRRICRTHEFTICE.
(7)Recommended printed cireuit board Printed circuit board shall be paper phenal with single-sided paitern. Please do not
HERTUEIR design a through-hole at and/or near the switch mounting area. Thickness of printed

circuit. board is specified in the product drawing.
FULBAREART o/ — L R R ELET . A YT RRITRIL—R—ILE T
LTSN, EARERE RSB RBLTOEY .

{8)Recommended flux Soldering fiux shall be "EC-195-8" (TAMURA KAKEN) or equivalent. (Specific gravity
HEISWIR of soldering flux shall be more than 0.81 at 20°C.)

FIUDAZANCIE, FLSEF "EC—19S—8"# L SEHEAL T AL,

(20°CHRETITu 2 AL ED. 812LE)

(9)0ther precaution F@OIMEERIE Safeguard the switch assermhbly against flux penetration from its top side.
AL9FDLENE 500 2GR ALEOBEHILTTEL.

ALPS ELECTRIC CO.LTD.
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[Precaution in use] CfELEOEE

A. General —{IHHE

Al. This product has been designed and manufacturfd for general electronic devices, such as audio devices, visual devices, home electronics,
Information devices and communication devices. In case this product is used for more sophisticated equipment requiring higher safety and reliability,
such as life suppart system, space & aviation devices, disaster prevention & security system, please make verification of comformity or check on us for
the details.
KBS UEA-TH iR, GG, MR, MRS BERELS O BEFHREAICHH - NELL0 T, SRS, RE- IS, 055 timises
LEOBEG R CEREAR OO AR ERAZI RS, HHICCESEORDIERD, SHAZRBUEE,

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 befarehand.

ERGFERDERQHEREL TR NEShTOIET . tOM 0B GEESE (L), BRELAF(C) CHAShRAE, IHEIHEHGR,

B. Soldering and assemble to PG board process HMA{}, BIFHETE
Bi. Note that if the load is applied 1o the terminzls during soldering they might suffer deformation and defects in electrical performance.

BTEFALHTENIRE . BT CRESNDYET LS A2 ERBUERHRML S LOEETARABYTT O TTEETSL,

B2, If soldering is made under the temperature or duration exceeding our recammend condition, molded plastic body may be melt. We highly recommend
that soldering should be made under our recemmended temperature conditions.
B R A RN ERA R TR I ET LA T RIS ORISR ES SR EMEAGHY T, S AANT LR S R ER TRELT
HFaL3cBEBNBLET,

B3. If you use a through-hole PCB or a PCB with smailer thickness than recommended, please previously check the scldering conditions adequately,
bacause there is larger heat stress. .

A== DTV BB U HERIEE VN EREE I ERAE L AP (L R R LYLR AR A REA KEIYF T O TR SISOV TIRBTI
T RERBELTTFS.

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

RERELVEOEEECEAORE, REMOAMFREICFATEETFSL,

B5. 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 horizantal pesition. If it isn't fixed horizentally, it may cause malfunction.
ERLUFETUABEARY T B E L, r—REHF 2 T > TFEL. B FFEHRORAEE CEAL TKEIRSL3ICRYF TS,
KEITASGUFFRUAHES L, ETROERLEVUEY .

B§. If the stem is given stress fram the side, it may result in damages to switch functions. Therefore please handle it with exireme care.
When the switch is carrled, any shock shall not be applied to the stem.
AT Al O AN YEF L, RO FORERIEIC DM SERMEASHYEF O TRBLEFHEELTTFE,
BT AR RAT AICEH LIS AR ERLTT L.

B7. Do not press the stem but the switch body when you correct rising of the switch meounted on PCB.
BEREERA T OFEEEETIBUE, R vFORF LERSTIZ R VT REERSBIZLTFEN.

B8.Conditions for thermoseiting oven. MEILIFF#
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 conditivns shall be 150°C
at max. (on the parts mounted side of PCB), and not fonger than 2 minutes.

ALYFERY TS, DOBRVETRBLEO:-HRELFEETES, SHE160CU TRIENSEORE), 22 RELTFEL,

B9.Take most care 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.
F—tFAvTDBETSVI ADRABR S LY IS I RAB A VFABICRA T IR AFYET O THMT RS,
(LEDf}-7— R FROBERHTTET =)

C. Washing process #EiTIE
Cl. Following the soldering process, do not try to clean the switch with a solvent ar the [ke.

HEFHE, BRFETA UFERBLLLVTHEIL,

D. Mechanism design(switch layout) SRR
Di. The dimensiens of a hole and pattern for mounting a printed circuit hoard shall refer to the recommended dimensicns in the engineering drawings.

T EERARBU A, HSRICEMEATOSRETEFEETAL,

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 hroken.

AT LERARMLETHEEVA BRI TTEN AT LARBICEAR M FELSNDYFT LR o TF A RESh 2R AN HYFT.

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 1o press the switch won't
move.
AT LOEAA—EFETHICLTT2D, b PSR Ut ul EO BHAE LS L 4—XLGE AT AZRFLT S RETERBATET IR HYET
EUHCEOREE, FTFHATLAPLEESBEBLETOT, HI-IETE TR,

D4. This switch is designed for unit constructien that It is pressed by human operation. Please aveid using this switch as mechanical detecting function. In case such detecting
function is required, please consult with our deiector switch section.

R YFE BEAORFENLCA YFERTREISTOERTEN, AW EEBE~O S E AL, B TS0, RHS LI SRR My FESHA T AL,

D5. 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)

ACyFRERICREL EOBEMN ML SLA 9 FARAT SRENEFVET . A v FITRBHER L0 AL EOEITTEE T,
(Abwri—ESR)

ALPS ELECTRIC CO.LTD.
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E. Using environment i FAERLE

El. Foreign matter invaded from outside.  5-EREAMD
Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment
LA FAFHARETEHYELACT, ERERICI>THEELNRBISRAL BAEEL8-TESNEYET.
When you use this switch, precaution must be taken against the dust
The followings are examples of dust invasion: Dusty environment BEIRIZR
CHACRERMyFIZRUAFBALENLCTET XL,
HFIRESERABERLET . CBHICLTTE,

TDebris from the cut or hole of PCB in process, or wastes from

the PCB protection material (e.g. newspaper, foamed polystyrene etc.) \‘H’/
invaded the switch. B'ﬂ
TERISSTAREDHE LR S RET 50X LPCBREH (R, ]
REIFO-NE) DL HETEMRAMFIZBALL,

@Fhux or powdered flux preduced by stacking PGH's or excess foaming < %

invaded the switch.

BIRER(CKYIZVPRAMESR U FIZB AL,

¥ When you need higher dust-praof, make selection among the switches of “—"Indicates the route of invasion.
dust-praof types in our catalog = EHEAERERLET.
FUBLPFESABELSRS . HAINTIYEES TR vF
FRELCERABELET.

EZ. 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
automaebiles existstake most care due to the switch performance might be affected

ﬁg%iﬂ?m%#ﬁﬁxﬁ‘%ﬁ?%ﬁ?ﬁ’\ﬁEEﬁﬁ%w%ﬁiﬁxwﬁiﬂ'éﬁﬁ?#ﬁﬁﬁ?%ﬂﬁﬁk HRAOERICERERLEFTRETAMNBYETTO T2
ZTEETFEL.

E3. Follow the directions if you have parts/materials described below within the module where the switch is installed.
E—tyrARICH TORERRICELELCTHR TOAICCEERBLET.

*Fer partstubber materialsadhesive agentsplywoodpacking materials and lubricant used for the mechanical part of the device, de not use
those ones that may generate gas of sulfurization or oxidization.
MR, T B, &, #R0BaN, BENORRBICERSRAMBENZDULTIL Bk, BEFRAFRELTLNEOERAL TS,

*When you use silicon rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxane gas. The low malecular
siloxane gas may form silicon dioxide goat on the 8W contact pari, resulting in the contact failure.
L)L FT b, TR, FER, FAVEEREZNGBS R, BT 03 AFRELGVLOEERLTEED, BT RS H AN
RELETLSWHERBC2BLEROMELRAL TERRFES IZECTHa GYES.

*When you apply chemical agents such as coating agenis to the products, please let us know beforehand.

[EODA—TA LT REORREMBFSE HAGE JIRTHABCED,

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

HEERET, REEETLAREAHIRR T, BTFMOBR—7HRETITERMNBYVET DTERAMFESERICRSENTLAL,

F. Storage methad. {2 A%
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. However, it is recommended that you should use it as soon as possible before six months pass.

MRAEFMAREOEFERE, BETEH LD LL0TEEENRAMNRBELLVERICRELHA L6 ALRERELLTHESK T ROCHEMAEE,

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

MHEERIZ70TA RLOESERY LELACRE T CRELTHOMHETEL,

F3. Do net stack too many switches for strafe,

ARTRAERDETHEVTTIL,

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

FIUHBERTHLIVIFMERALT SEMXEISREOMOBEE, FbsTnifEEs,

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

TR, SR, SMETERSUI AT RS TOERL T, SHOPSI“LVEFTEH TAEIEYETOT, HEACHBE TR TS,

G3. Never use the product beyond the rating. it may catsh fire. If you think that the product may be used beyond the rating due to some abnormal
conditions, you must tzke certain protective measures, such as a protective circuit to shut down the current
EHREBEATOEARMEREDE AN BYVET O TEMCHITTFEL, FERBEEAS TERERA B FHIR S REOBSE TRIENR SO BElL
TFab

G4. The flammability grade of the plastic used for this product is "34HB” by the UL Standard (slow burning). Therefore, either refrain from using it
in the place where it ¢an catch fire, or take measures to preclude catching fire.
FERERLTHHHIEF OB L —F IO RO 04HB" GREY VL —F) B EALTSYET ., 28 EL TR0 BN HL BT CnER
FEAET I, EHEHERHEBEOLET.

G8. Though we are cenfident 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 preduct 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.
AyFOREILEARERLTONET BEBE-VEL T a— b d—T U ORENMERELSAT A BEUMSERENS O HF 12U T, SWD
HRREOL Ty LTOREESEIN-CRHVEEE. BE0E. F07--Lt— 78 0TR B2+ S0V R4 REL THEX ST L3-8/
LFET,

ALPS ELECTRIC CO.LTD.
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P.C BOARD MOUNTING HOLE DIMENSIONS
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