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(3) Applied position  EI KPR :Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
T RROL—LMBHIBENL. WS
$§7IJ—-J.\F21
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BACKGROUND
1. General —MIEIR
1.1 Application EREEF This specification is applied 10 TACT switches which have no keytop.
' } COREEIE. - HELOMIR{FHIDNT BRT S,
1.2 Operating temperature range {5 F3;5 M Wi - —40 ~ +90 °C (normal humidity,normal air pressure 2+ %E)
1.3 Storage temperature range RERESE: —40 ~ 490 °C (normal humidity,normal air pressure WHIR-®E)
14 Test conditions HERIRKE Unless otherwise specified, the atmospheric conditions for making measurements and tesis are as follows.
HERUAZEHEEN DO BRYL TOEEREOLLTTS.
Norma) temperature - by B: (Femperature ;B §~35°C)
Normal humidity oy i8@: (Relative humidity JEEE 25~85%)
Normal air pressure 'Hi' IE: (Air pressure TWE  86~106WPa)
i any doubt arise from judgement, tests shall be conducted at the following conditions.
R HECESEEECER SR N T ORERETTI.
Ambient temperature B Bf: P0£2°C
Relative humidity B E: 60~70%
Air pressure i E: 86~1i05kPa
2. Appearance, style and dimensions 5498, 24K, <Hi&
2.1 Appearance SH¥8 There shall be no defects that affect the servicaability of the product.
i EEFA KBS HoTIRESEL,
2.2 Style and dimensions J#4E, <1k Refer to the assembly drawings. S SHEIZES,
3. Type of actuating Eh{EfS3L Tactile feedback BOFL—IF1—F1TudH
4. Contact arrangement [EREHEF _1_poles_1_throws 1 Bl 1 R
“(Details of contact arrangement are given in the assembly drawings mRRoAE N RARIZED)
-5. Ratings E#
5.1 Maximum ratings MIKEM 12 v DC _50 mA
52 Minimum ratings MBS 1 _VvDC_i0pA
6. Electrical specification ‘&EBITEH:
ftems I H Test conditions B B £ 4 Criteriz EREE-¥ 3
6.1 Contact resistance Applying a below static load to the center of the stem, measurements shall be 100 m$? Max
EMER made.
AP RICTRE OB EXNA, BET S
(1) Depression BEH : 314 N
(2) Measuring method BISEFi% : | kHz small-current contact resistance meter
- or voltage drop method at 5VDC 10mA.
Iz RIEMIER S, RIZ0CSY 10mABER T
3 .
6.2 -| Insulation Measurements shall be made following the test set forth below:
resistance TREGTRBET & AET 5.
8 E R (1) Test valtage HMBE: 100 V DC for | min. 100 MR Min.
(2) Applied position ENNIAFT : Between all terminals. And if there is a metal
frame, between terminals and ground(frame)
WrH, ERIL—ANBHLIBEIL BFE
&R AT
6.3 Valtage proof Measurements shall be made following the test set forth below: There shall be no breakdown.
#HEE TREH CHERET oK, METS. BREEOLNCE,
; (1) Test voltage - ENAEERIE: _250 V AC (50~60Hz)
(2) Duration EINEER: 1 min

DSGO. AFV-_f;L.QDPG
A @f-}ma@m
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(1) Temperature =} E: 60+ 2°%C
(2) Time B M: 896h
(3) Relative humidity {H*{E2H : 90 ~ 95 %

(4) Waterdrops shall be removed. ZKHiZIRUEC,
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tems IH B Test conditions HE £ 5 Griterla .~ ¥ R B &
6.4 Bounce nghtly striking the center of the stem at a rate encountered in normal use ON bounce :_ 5 ms Max
FAtr iy (3 to 4 operations per s )bounce shall be tested at "ON” and "OFF". OFF bounce: 5 ms Max.
Z{VTE‘I’F%UJEFRﬂ‘iﬁﬁwﬁ!ﬁﬁﬁ&(3~4I§]/?))TE<¥TEL ONB#E.U:
OFFRSM s S REMET &,
Switch
—— Oscilloscop
— & SkQ #LO023—F
"ON" " OFF”
7. Mechanicab specification RHRIIEEE
tems XH H Test conditions HE & & Criteria -
FA Operating force .Placing the switch such that the direction of switch operation is vertical and 1. 57 + 049 N
£ B A 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.
A{uFORIEFRMEEICGSHICA VT EREL. BN REITR 21t EE
A, BERSFELSTZECORRHELRET 5.
12 Travel Placing the switch such that the direction of switch operation is vertical and 025 + 0.2 /— 0.1 mm
B YR then applying z below static load to the center of the stem, the travel distance
{or the switch to come to a stop shall be measured.
ALY FOREAMBERE IR Y TFEREL, ﬂﬁi"l!qﬂ:i’k*ﬂl-u'FﬂJﬂﬁi
EINZ, REMMFUES IFTOBRMENET 5.
(1} Depression HEH: 3. 14N
73 Retumn force The sample switch is installed such that the direction of switch operation is 0.49 N Min.
H W A 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.
ALy FDREAMDER CEAHIZAIVFEREL. ﬁﬂi"‘ﬂqﬂikﬁ’éﬁiﬂﬂ#E&.
BAEH M 5 hERES 5.
74 Stop strength Placing the switch such that the direction of switch operation is vertical and There shall be ne sjgn of damage
Aburi—B4EE then a helow static load shall be applied in the direction of stem operation mechanically and electrically.
A2LvFOREAFMBEICLEDHICAAvFEREL, Ry FOREHRALUFD HE), BRAICREOLLIE,
BEEENZS, '
(1) Depression BEH: 20.4 N
{2) Time H M: 60s
75 Stem strength Placing the switch such that the direction of switch operation is vertical and 29.4 N
AT LIREHE then the maximum force to withstand a pull applied oppasite to the direction of
stem eperation shall be measured. -
X-fﬂ?’*ﬂ)ﬂi’ﬁﬁl"’lﬁ‘ﬁﬁl—&é#hx'{J*f"'&u&"ﬁb REROREFMETRHAR
ISRERES D3R TR AL hTh A,
8. Environmental specification Wi #&{kEE
ltems 1 H Test_conditions OB OE O Criteria ¥ B X #
gl Resistance to low Fallowing the test set forth below the sample shall be left in nonmnal tem 6.
temperatures temperature and humidity conditions for 1 h before measurements are made: Item 7.1
woE ROBBE. W, HETOIIBMEELIET S, ttem 72
{1) Temperature & E: _—40 + 2 °C
{2) Time -] M: 96 h
{3) Waterdrops shall be removed. Jk'ﬁ]iﬂk‘)ﬂ%(
8.2 | Heat resistance Following the test set forth helow the sample shall be left in normal Item 6.
Ol OB iempserature and humidity conditions for | h before measurements are made: Item 7.1
ROFBE. BE BEDCIBEMEBEIET . ) Item 7.2
(1} Temperatere B B : 90 + 2 °C
(2) Time B M: 96h
B3 | Moisture Fallowing the test set forth below the sample shall be left in normal Contact resistance (HHEIRem 6.10) :
' resistance temperature and humidity conditions for 1 h befare measurements are made; 200 mQ@ Max
W OE # XOEEE AR HEPIISEMESEIES S, Insulation resistance & iFEinltem 6.2) :

_10 MQ Min.
Item 6.3
ltem 64
ltem 7.1
Rem 7.2
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™

(ZActing time {EFREM: 11 msec
(3)Test direction HELERL: 6 directions 6 i\
(4)Number of shocks HEEMI¥: 3 times per direction
' {_18 times in total)
&HME 3 @ (Ft_18 B) 4\

’d
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tems M B Test conditiens H B £ # Criteria  ${ & % %
84 Change of After below cycles of following conditions, the switch shall be allowed Item 6.
temperature to stand under normal room temperature and humidity conditions for | h, and tem 7.1
BEYIYI measurement shak be made. Water drops shall be removed Item 7.2
TRAHCUTEROY 7 EEE . BEXEDIT1HMRELAET 5.
f2L, KB ERY B,
A A= _+90°C
B= -40°C
! C=_2h
D=_1h
E=_2h
F=_1h
B —
(1)Number of cycles
c | D E F YA Hcycles
1
1 cycle
9, Endurance specification AR
Hems 1§ B Test conditions HEB F K Criteria ¥
9.1 Operating life Measurements shall be made following the test set forth below: Contact resistance JRBIEH(tem 6.1) :
B F & TFIRRERETHBEG LK METSH. 200 m®Q Max
. (1) 5 VDC B mA resistive toad BT Insulation resistance 3BT ltem 6.2) :
(?) Rate of operation SR{EEEE : 2 to 3 operations per s [EL/FF 10 MQ Min.
(3) Depression MEH: 2. 06N Bounce /375 A(ltem 6.4) :
(4)Cycles of operation HHIE@E : 500,000 cycles ] ON bounce : 10 ms Max,
OFF bounce:_10 ms Max.
Operating force fEBIJI(Item 2.1) :
—30 ~ _+£30 % of initial force
PHEICHLT
Item 6.3
Item 7.2
192 Vibration Measurements shall be made fallowing the test set forth below: hem 6.1
resistance TFREYTHBET & MET L. ttem 7.1
iR % (1}Vibration frequency range 1REI¥EREEH: 10 ~ 55 Hz tem 72
{2)Total amplitude 2iRE: 1.5 mm
(3)Sweep ratio MEIOBE: 10-55-10 Hz Approx. I min  #1_1 &
{4)Method of changing the sweep vibration frequency: Logarithmic or uniform
malﬁﬂﬂmt{tﬁif Fag - b:dr a3 Ell
(5)Direction of vibration: Three mutuvally perpendicular directions including
RSIHAR the direction of the travel
A FREAMEDDLL-BEIAM
(6)Duration IREIBEAA: 2 h each {6 hin total) &_2 BRAA (5i_6 FER)
8.3 Shock . Measurements shall be made following the test set forth below: ltem 6.1
[igc - I FREHTEBETLE. WETD. ltem 7.1
{I)Acceleration IREE: 784 m/st Item 7.2
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10. Soldering conditions EM{$&EH
ltems IR 8 Recommended conditions BB E 4
10.t | Hand soldering Please practice according te below conditions.
ES EUF O ICTEMLTTELY, - -
. (1)Soldering temperature EREH - 360 °C Max
(2)Continuous soldering time JEFCEMABEMS : 3 s Max
{3)Capasity of scidering iron FHITHE : _60_ W Max
{4)Excessive pressure shall not be applied to the terminal.
SMFICREMEDHNCL
(5)Safeguard the switch assembly against flux penetration from its top side.
AAvF O LB T ABBALELBRIZLCTFELY, )
10.2 | Automatic flow In case an automatic flow soldering apparatus is used for soldering, adhere to the following conditions:

Soldering
A—FFoFHm

AR ABYAEEC FAFTIhIBSE ROFHICETFE,

ltems I B Soldering conditions HE{TIFEEH

{IPreheat temperature 7'_]!:—“5& 110 "C Max
(Ambient temperature of printed circuit board on seldering side)

(FuriEnE T EOREDRE

{2)Preheat time M)k~ kE5A 60 s Max.

(3)Flux foaming 73w ASEaR To such an extend that flux will be kept flush with the printed circuit

hoard's top surface on which components are mounted. 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.
FUARBROBRIRZEELZI592 ANBEIS LRSLNEEIZT D, B, ULk
EFROURELEB LBV A TR TRICFREI Ty AN EfZ TVENI L,

(4)Soldering temperature EHRE 260 "C Max
{5)Duration of solder immersion ¢ HRPESR 5 5 Max.
(6)Allowable frequency of selering procass _2 times Max .
EHEH Twice soldering would be dipped after ‘the temperature goes down to a normal
temperature.
ZEEETVRGE, A/ FMRRIZES>THSTICE,
(F)Recommended printed circuit board Printed circuit board shall be paper phenol with single~sided pattem, Please do not
wRFy LR design a through-hole at and/or near the switch mounting area. Thickness of printed

¢ircuit beard is specified in the product drawing.
FUBERET T/~ L HE S ERELET . A TFRBIZAL—F %S
I‘J‘ﬁ‘-b"l’.f(fié!.‘ni#ﬁﬁlﬂi&’%ﬁlﬂ’ﬂﬁhflﬂi?‘n

(8)Recommended flux Soldering flux shall be “EC-~195-8" {TAMURA KAKEN) or equivalent {Specific gravity
i D g of soldering flux shall be more than 0.8(.at 20°C.)
3P AILDNWTIE, S ALAS{ETH "EC—195—8"H U /REFEAL TSI, |
(20°CHRHETISY I ALLEO, 8151 E) .
(9)Cther precaution F @Mt EEIE TR Safeguard the switch assembly against flux penetration from its top side.

AAYFO EENEIF T MR ALEMRIZLTTEL,

ALPS ELECTRIC CO.LTD.
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{Precaution in use] ZHERLODXE

A General —HRIAB

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 suppert system, space & aviation devices, disaster prevention & security system, please make venﬁcatmn of comformity or check on us for
the details.
ARGEF-THESR, RIS, ﬁ B RS BEHECEO—BBTHERINI- NECLLOTT, EGHRRE. PH-WRES. H-tres
LENBELRSEPERYMROOAIAEIHEASA IR, ARICTHSHOBREERG, SH~TREES,

A2. This product is designed and manufacturad 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.

FRGUEROBRAFERECTSR &ﬁéh‘ﬂ‘i?‘ TOROAT (EREEB (L), gﬂﬁﬁﬁ(o‘))‘t‘ﬁf-ﬁéﬂéiﬂ“lﬂ: AR B

B. Scldering and assemble to PC board process HM{}. XIFRETE
BI. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance. -

WTERALT SN SHE . WFIFEASNDYETESRICSINS, ERRUTRORELLOBTARBYET OTIERTSL,

B2. If soldezing is made under the temperature or duration exceeding our recommend condition, molded plastic body may be melt. We highly recommend
that soldering should be made under our recommended temperature conditions.
BB HF R AR S CERSERET LA v FNITEOR T ARET SR A HYEY . SRR R RER TREL T
HHFBLIcEMOBLET.

B3. If you use a through~hcle PCB or a PCE with smaller thickness than recommended, please previously check the soldering conditions adequately,
because there is largar heat stress.

Al DT B R RRRN LIBRET GRS SRS R R EYOMAILAOBBIAS BYET O THE ROV TEEII
FHBRBELTTRL, . _

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

AR M S U RO RIRE S #HAORE, EEROA VT RECHRIERTS.

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 horizontal position. If it isn't fixed horizontally, it may cause malfunction.
FAUFEIZBE~AMYHTEREL, r—ZAERH> T TFEV, REAFEFREORFEE THAL TRKFI- D LIITMYR T T END,
RIS HNEFRYASETE. IETROFRLAVES,

B6. If 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.
AT LITHHSEDAMMDYETE, R0 F QBRGSO SERIEMEY FF O TR ML TFH.
BT SRS IEAT AICERAIhS RIS RLTTEL,

B7. Do not press the stem but the switch body when you correct rising of the switch mounted on PCB.

BAFRZEA 0T ORERHIET IRIE RAMVFORTLERSTICASOFREEEITBIZLTTSL,

BB.Conditions for thermosetting oven. MAE{LiFgLE
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 180°C
at max. {on the parts mounted side of PCB), and not longer than 2 minutes.

ARYTERY {1+, OER DR AL FDT-HREEFEET RS, é%#r:wo"cu'ﬂ;ﬁ“unmmmﬁ) 25 BNELTTFELY,

B9.Take most care not to lat 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 b Ty TR EIFu0 ADRARIBEI-KYT59I AF A FRBIZBAT RS AFVETO TR HIZTEETIN,
(LEDff - 7—REF (OIS IR TEETEL)

| C. Washing process . ¥ T8

Cl. Following the soldering process, do not try to clean the switch with a solvent or the like.
HEHTE, BRF TRLGTFERBLEVTHES,

D. Mechanism design{switch layout) AS4EFEl
Di. The dimensicns of a hole and pattern for mounting a printed circuit board shall refer to the rel:ornmended dimensions in the engineering drawings.

j'JJF&#EHRﬁA.&Ul%—Jli HGEIERIA T SERIEECSR TEN,

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.

AT LEWA PSS BT B TT S AT LEGHISRA R A ESMILYETER My FHRESh OB ENBYET,

D3. Press the center of the stem. Click feel may be changed, if you press the edge. This is because the center wil be displaced, depending on the
hinge structure or cumulative tolerances. When you use the hinge structure, take special care so that the keytop peint to press the switch won't
move.
AT LD R A—ERTHLTTFE L URER U v EOB|A I LS b 3~ K LAY AT LEHRELT RS TIBMAE LT3R 5 BYEY
EUREDRE L W'F%ZTAWLE&E)&‘@!JJLﬁ?G)'C FZTER T,

D4. This switch is designed for unit construction that it is pressed by human operation. Flease avoid using this switch as mechanical detecting function. In case such detectlng
function is required, please consult with our detector switch section.

HRAUFIE ERAQRELHALCAyFERTIEICTTEAT S, AR RIBRE~OIERIE. B TCHESV, B EIC IS REA My FECER T,

D35, The switch will be broken, if vou give larger stress than specaﬁed Take most care not to let the switch be given Iarger stress than specified.
{Refer to the strength of the stopper.)
AAvFREFCRELLOWEL NG SLAFHRETIREMFYET, A uFISREHEL EOHAIHS R -TER TS,
(RbwA—ESR)

ALPS ELECTRIC CO.LTD.
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E. Using. environment & FMIE

El. Foreign matter invaded from outside. Y352 A
Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment.
HAMTIIERRECEHYELADT. FRABBIC Lo TIERARIICEBAL. BARTERCTRAaNEYES.

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

The followings are examples of dust invasion: Dusty environment BEIETRIE

CHRAOBREA RN BALEN &S 120 RS,

EVFITEBRBANERLET . C8EICLTTFE,

(DDebris fram the cut or hole of PCB in process, or wastes from ~ L
the PCE protection materiat (e.g. newspaper, foamed polystyrene etc.) s
invaded the switch. a'&
TEACEN SR NHE RO L RET 7 LPCBREH (M, P —
BAATO—LF) o HATSARMYFIZR AL,

@Flux, or powdered flux produced by staching PCB's or excess foaming
invaded the switch. )
REEERIZEYITI AREM AL FIZBALE.

% When vou need higher dust-proof, make selection among the switches of "—"Indicates the route of invasion.

dust-praof types in our catzlog =T IEBAERETRLET.
SURLHEMEACRELR &1L, SHNI0T LSRRI LT O AL o
FRELIERRELEY.

n_C——

EZ. In case this praduct is always used around a sulfurate hot spring where sulfide gas is generated or in a place where exhaust gas from
alitornebiles exists,take most care due to the switch performance might be affected.

@g%fgiiﬂ%#ﬁﬁxb‘%i‘?'éﬁﬁﬁﬁ WEZORIHAORET S CHRHFEAT RS SRV BCHELRIETETANBYVETOTCHEIS
hu: Yo

E3. Follow the directions if you have parts/materials described below within the module where the switch is installed.
R—twtRIZELU T O EE CRLEL TR FOAISTIEERLET.

*For parts,rubber materiats,adhesive agents,plywoad,packing matesials and lubricant used for the mechanical part of the device, do not use
those ones that may generate gas of sulfurization or oxidization.
A, TLHH, BEE, SR #R0BOH, BERCERBICERIASMRAICOVTHE, Bk BIENRERELALEORERAL TSN,

*When you use silicon rubber, grease, adhesive agents and oil, use those that will not generate low moleculfar siloxane gas. The low molecular
siloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure.
PUALET L JU—R, BEE|, AAANEERASRBRER, ESF O RERECEDLOEERALTHSL. BEXTIRE Y HAM
RELFTTLSWRHMI2B{ILERO BRERERL TEARELSISETRENEVES.

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

HEOI—F1LTHEOEREHSE SBEE, HBTBEES,

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

BEERET. RLHRRT SRS IBIETE, RTFMOBRN— MRS T EEE VTS OCRRA M F T ERICESHLERESL,

F. Storage method. REAE :
Fi. ¥ you den'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 saon as possible before six months pass.

WREMAREOXENE. R TEN OO SO TREMES AMNBLELLEVBTHITRELAA NG, A RERELL THESEH R(CERES,

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

MR 20 et AL OEEERY LRIAFUBB T CRELTHADDICEATEN,

F3. De not stack too many switches for sirafe.

BELHAERLETHENT TSN,

G OQthers. +M4h
G1. This specification will be invalid ape year after it is issued, if you don't return it or don’t place an order.

RERBERT AL EEELZAL T, SRARITTRI ORIV SIE, MhlEgTOEEZET,

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

TR, WAL SHRTERS UMM TR TR ECTE, HOPST—LYERSHTRBHFFIVETOT, HohLHBTETSL.

G3. Never use the product beyond the rating. lt may catch fire. If you think that the product may be used beyond the rating due to some al';mormal
conditions, you must take certain protective measures, such as a protective circuit to shut down the current.
SEREBA COERARAUREOBThABYETOTHRA-RGTTIN, FERRERS TEARRAIEN I H IR ST REOBSE TRIENEOM FEL
TTF&EL,

G4. The flammability grade of the plastic used for this product is "94HB™ by the UL Standard (slow burning). Therefore, either refrain from using it
in the place where it can catch fize, or take measures to preclude catching fire. '

ERBCHEALTOIREZ ORI L—FRULRED” 94HB"(Eﬁﬂﬁ'b"H*ﬁé’éﬁﬂiL‘cﬁ‘Jiﬂ',D%iL‘Cliﬁﬁw’ﬁnﬁ‘a‘bﬁzﬂ'ﬁt‘mﬁﬁi
EZIET A M ERRALLIT .

Gf. Though we are confident in switch quality, we cannot deny the possibility that they sculd faii 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 fafl. And secure safety as a whole system by introducing the fail~safe design, ie: a protection network.
Ay FORBICEAEERLTWET I HEBE-FELTEa—h 7L OREFBRETER A REUM BRSNS O BEHZBL T, SWO
HEREECLOL T HLTORBERII—CHHL L2, RERR, FO0x—Lt—T8HOD 1&‘1’&-!—&:‘["'1-‘&2’&&&[.'L’]E%i‘é'ek‘)l-?aﬁl.\
LET.
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