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BACKGROUND

1. General —HREEIR
1.1 Application B FAsEE This specification covers the requirements for single key switches which have no key top.
(TACT SWITCHES : MECHANICAL CONTACT).
ZORB R F-MTBLOYVT LE-AM9F BIRAAYF  ANZhAVEIR 12DV T BRAY S,
1.2 Operating temperature range {8 iR BE#iER -30 ~ 85 °C (normal humidity,normal air pressure #iR % E)
Operating temperature range shall refer to the range where this switch keeps electrical function within such temperatures.
FRBEGE LI LRy FHON-OF e MR 2 REGEESS.
1.3 Storage temperature range R17REE: -40 ~ 90 °C (normal humidity,normal air pressure &2 -HE)
1.4 Test conditions FRABERIKAE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.
HERRCREITFISHREANLZVRY U T OEERBEDOLETTS,
Normal temperature w iB: (Temperature ;B 5~35°C)
s

Normal humidity ¥ 8: (Relative humidity j2FE 25~85%)

Normal air pressure " E: (Air pressure SJE 86~106kPa{860~1060mbar})
If any doubt arise from judgement, tests shall be conducted at the following conditions.
L MIRIZEBEEC B S I T ORERETITS,

Ambient temperature B B 20x2°C

Relative humidity axRE: 60~70%

Air pressure - [E: 86~ 106kPa{860~1060mbar}
Switch shall be mounted on PWB without any indication of switch floating.

AAYF ZEBEARNREAEOESITRY TS,

2. Appearance, style and dimensions 9V, Ik, ik

2.1 Appearance MR There shall be no defects that affect the serviceability of the product.
{8 LB BRRIEAHH>TIXAELRL,

2.2 Style and dimensions 4K, -i& Refer to the assembly drawings. HWGEEIZ&3.

3. Type of actuating EN{ERX Tactile feedback B T1—INI4—E18v%

4, Contact arrangement [BIEM4IX 1 poles 1 throws 1A ER

(Details of contact arrangement are given in the assembly drawings EROEMAIIHMARIZLD)
5. Ratings TE#%

5.1 Maximum ratings BKEH 16 VDC _25 mA

5.2 Minimum ratings #/NEHE 1 VDC _10uA

6. Electrical specification BRAIERE

tems 18 B Test conditions 2B EH Criteria - %
6.1 Contact resistance | Applying a below static load 5 times to the center of the stem, measurements shall be made.| 500 m Q Max.

BME G ALY FRESDRIZTROMFTELEEMA /2%, FRMLETIET 5.

(1) Depression EH: 6N

(2) Measuring method SBIZB A% : 1 kHz small-current contact resistance meter

TkHz A B ARSI A

6.2 |Insulation Measurements shall be made following the test set forth below: 100 MQ Min.
resistance TR&EHTHREZT-#, A'TS.
R E R (1) Test voltage ~ ENANEE: _100 V DC for 1 min.

(2) Applied position E1/N35 R : Between all terminals. And if there is a metal frame, between
terminals and ground(frame)

WTE ERMIL—LNHIERT, WFERRIL—LRE

6.3 Voltage proof Measurements shall be made following the test set forth below: There shall be no breakdown.
EE TREGTREBETo%&, AETS. . | HERBIROTIN L,

(1)Test voltage FIINEE : 100V AC (50~60Hz)

(2)Duration EPANBERY : 1 min

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

HWFE. BIL—LLHIHEL HFLERIL—LH
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tems 1§ B Test conditions REBREH Criteria =
6.4 Bounce Lightly striking the center of the stem at a rate encountered in normal use (3 to 4 operations| ON bounce :__10 _ms Max.
IR per s.), bounce shall be tested at “ON” and “OFF”. OFF bounce:_ 10 _ms Max.
RAYFIRIEERD P REPEBEDHERRE (3~ 46/ B) TEITHL, ONBRUOFFEF
DI RERET B,
Switch
Oscilloscop
—_|_ v Sk@ Aonxa—F
“ON” “ OFF”
7. Mechanical specification HHRAYTEHE
tems 1§ B Test conditions BB EH Criteria ¥ 5& £ #£
71 Operating force Placing the switch such that the direction of switch operation is vertical and then gradually 3 N+08N
1 8 A 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.
ZLUF OREAMNBEICEIBICA(VFEREL, RIESPREBICRLIEHEEZD
A, BESHABLTZECORKFHEEZAET S,
7.2 |Travel Placing the switch such that the direction of switch operation is vertical and 0.12 = 0.1 mm
BB E then applying a below static load to the center of the stem, the travel distance
for the switch to come to a make “ON” shall be measured
ZAYFORESANEBITHIBRICRAVFERBL, BEBRRBIZUTOMEE
EMX, AAYFHNONT ZETOERERRT S,
(1) Depression BEH: 38N
7.3 Return force The sample switch is installed such that the direction of switch operation is vertical and, upon|_0.5 N Min.
m i h depression of the stem in its center the travel distance , the force of the stem to retum tot its
free position shall be measured.
AAYFDREFANEBITEIBIZ R FEREL, BEDRRELBHRBER. &
ESHEIRTENERET .
74 |Stop strength Placing the switch such that the direction of switch operation is vertical and then a below | There shall be no sign of damage mechanically

Abys s E

static load shall be applied in the direction of stem operation.
AAYF DREHANBEILIRIZRIYTFEREBL, RMVFOBREFE~UT OFE
BEmMA 5.
(1) Depression
(2) Time

BEH:_5 N
B R:_30 s

and electrically.

BB, ERMICREORNIE,

8. Environmental specification H{EMERE

tems 1§ A Test conditions BB EH Criteria ¥ & & #
8.1 Resistance to low Following the test set forth below the sample shall be left in normal temperature and humidity | Item 6.
temperatures conditions for 1 h before measurements are made: Item 7.1
it &' & ROBRE BB BEPIBREREENETS. Item 7.2
(1) Temperature B8 B : -40 * 2 °C
(2) Time B 8 :96h
(3) Waterdrops shall be removed. KB ILEY RS,
8.2 Heat resistance Following the test set forth below the sample shall be left in normal temperature and humidity | Item 6.
it & % conditions for 1 h before measurements are made: Item 7.1
ROBERE, BB BEPIIBRKERRAESS. Item 7.2
(1) Temperature i@ HE:_90 * 2 °C
(2) Time B R :9%%h
8.3 |Moisture Following the test set forth below the sample shall be left in normal temperature and humidity | Contact resistance {EfbIEH(tem 6.1)
resistance conditions for 1 h before measurements are made: 1 Q Max.
R RORBH, BB BERIHMRERET S, Insulation resistance #&IEHi(ltem 6.2) :

(1) Temperature B E._60 2 °C
(2) Time B M :_96h

(3) Relative humidity #EHIERE : _90 ~_95 %
(4) Waterdrops shall be removed. 7K IZHY RS,

10 MQ Min.
Item 6.3
Item 6.4
Item 7.1
Item 7.2

ALPS ELECTRIC CO., LTD.
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tems 1§ B Test conditions BB EH Criteria ) e OE g
8.4 |Change of After below cycles of following conditions, the switch shall be allowed to stand under normal |Iltem 6.
temperature room temperature and humidity conditions for 1 h, and measurement shall be made. Water |ltem 7.1
BEYA4INL drops shall be removed. Item 7.2
FTREETUTEEOH A7 LRRE . BEEEDIC BERELRETS.
=1L, KR IEERY R,
A
A= +60_ °C
B= —10_ °C
c=_2 h
D= 1 h
B o E=_2 h
F=_1h
¢ D E F e (1) Number of cycles
: 1 eycle HAONE : 5 cycles
9. Endurance specification fif A TERE
tems Y& B Test conditions AR EH Criteria ¥ ® ¥ #
9.1 |Operating life Measurements shall be made following the test set forth below: Contact resistance FERRIEH(Item 6.1):
BiEHFH TREHETHRBRET . AET . 3 Q Max.
(1) 5 VDC _5 mA resistive load IE{AEH Insulation resistance #E##E#i(Item 6.2) :
(2) Rate of operation EN{EIEAEE : 2 to _3 operations pers [EL7H) 10 MQ Min.
(3) Depression HEH: 38N Bounce /377 A(ltem 6.4) :
(4)Cycles of operation E{E[@%L : _ 200,000 cycles [@ ON bounce :__20 ms Max.
OFF bounce:__20 _ms Max.
Operating force {EE) A (ltem 7.1) ¢
+30 % of initial force
DHEIZRLT
Item 6.3
Item 7.2
9.2 |Vibration resistance |Measurements shall be made following the test set forth below: Item 6.1
iit & % TREGTRBET%, WET 5. Item 7.1
(1)Vibration frequency range HREISEERE: 10 ~ S5Hz Item 7.2
(2)Total amplitude 2iRiE: 15 mm
(3)Sweep ratio B5IOEIS: 10-55-10Hz  Approx. Imin #5115
(4)Method of changing the sweep vibration frequency : Logarithmic or uniform
BolEBBOELSE fop a2 k|
(5)Direction of vibration: Three mutually perpendicular directions.including the direction
REBOFR of the travel
RAAvFREAAEFLELI-EEIAR
(6)Duration IFEIBSRS: 2 heach (6 hintotal) % _2 BRI (Bt_6 BSRA)
9.3 |Shock Measurements shall be made following the test set forth below: Item 6.1
i B TREHTHARET %, RET S, Item 7.1
\ / Item 7.2
(1)Acceleration foEEE: _784 m/s?
(2)Acting time {ERIBSE: 6 msec
(3)Test direction RERFF: 6 directions 6
(4)Number of shocks SRER[EI#: _3 times per direction 4\
(18 times in total)
£AME_3 [ (5+_18 @)

ALPS ELECTRIC CO,, LTD.
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10. Soldering conditions HMB{}& G

tems J& B Recommended conditions # R X #
10.1 | Hand soldering Please practice according to below conditions.
F 3 H BT D&EBGISTERBLTTELY,
(1)Soldering temperature FMEE : 350 °C Max.
(2)Continuous soldering time  B&EHMABFA : _3 s Max
(3)Capacity of soldering iron £MHAITEE : _ 20 W Max
(4)Excessive pressure shall not be applied to the terminal.
WFICREMEDLNE
10.2 | Reflow soldering Please practice according to below conditions.
Uhri=Eat 3::] UTFOEGISTEBLTTS,
()Profile SRETRI71IL
Surface of product Temperature
HSEMERECC)
260 °C Max, _3 s Max.
/\ Peak Temperature t™—%RE
230
180
150 —

B

Time

120s Max
( Pre-heating P &8)

40 s Max.

_3 ~_4 min. Max

Time inside soldering equipment XA PR E B

(2)Allowable soldering time #HEH : 2 time Max.
(The temperature shall go down to a normal temperature in prior to exposure to the second time :
2@ BEITIHEICIE. RAVFHRERICR>THMBITIZE,)

10.3 | Other precautions
For soldering
FEFIHIETS
ZOMERBEH

(1)Switch terminals and PWB. Upper face shall be free from flax prior to soldering.
BRIV FORFRUTIVFEROBRESE LISTSVIRBBLA TGN L,

(2)Following the soldering process, do not try to clean the switch with a solvent or the like.
PEFFTEERRE TRAVFERBLEVTT S,

(3) Recommended cream solder : M705~-GRN360-K2-V (SENJU METAL INDUSTRY CO.LTD) or equivalent
WEOY—LER FESBIRWR) MT05-GRN360-K2-V R¥&

(4) When chip components is soldered on the back side of PWB by automatic flow soldering, after this switch soldered by reflow soldering,
flux will possibly creep up’at the exterior wall of the housing and penetrate into the housing due to flux ejection. Therefore, when the PWB is designed)
please do not locate through holes adjacent to the switch mounted area.

AR YFETO—LAE ., T FEREEE T (v TRBELTEATIRE X, Ty TBOTIFTYIARE LIFFIZEY R/ F RIS
I59HAMIE EMNBEE A BYETOT. 18—V B H o TR YF TE. ARISR L —R—LERHTBLTTEL,

(5) As the conditions vary somehow depending on the kind of reflow soldering equipment, please make sure you have the right one before use.
J7a—BOESIzEY, SLEEARBYETOT, BRITHORERO LERL TS,

(6)As the click rate may deteriorate when heat is applied repeatedly, reflow soldering should be performed in the shortest period and at the
lowest temperature possible,

BEEAMDEEIY v IEHET T ETREABYET OTEHERERMTY I0—£T5L3ICHRVLET .

(7)Safeguard the switch assembly against flux penetration from its top side.
ZAYFOLENSTSVIRBBALLNEIITLTTEL,

(8) The thickness of cream solder :_0.1_% 0.02 mm

SV)—LEAEMRIE :_ 01 + 002 mm

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

A. General —fRIER

Al. For the export of products which are controlled items subject to foreign and domestic export laws and regulations, you must obtain approval and/or follow the formalities
of such laws and regulations.

ERSOMEBEHERICE VRS TLAHROBMBICHL T, MEREEFO L B, FREFELOTHSL,

A2. Products must not be used for military and/or antisocial purposes such as terrorism, and shall not be supplied to any party intending to use the products for such purposes.
FEAAXETOEORASENEMNTIL, UHLE—PHEALALTEEN, i BRNIZZALER- BNTEAShIBTAAHLEN B BAFE
~H U EE-BIBLEL TSN,

A3. Unless provided otherwise, the products have been designed and manufactured for application to equipment and devices which are sold to end-users in the market,
such as AV (audio visual)equipment, home electric equipment, office and commercial electronic equipment, information and communication equipment or amusement
equipment. The products are not intended for use in, and must not be used for, any application of nuclear equipment, driving control equipment for aerospace or any other
unauthorized use. With the exception of the above mentioned banned applications, for applications involving high levels of safety and liability such as medical equipment,
burglar alarm equipment, disaster prevention equipment and undersea equipment, please contact an Alps sales representative and/or evaluate the total system on the
applicability. Also, implement a fail-safe design, protection circuit, redundant circuit, malfunction protection and/or fire protection into the complete system for safety and
reliability of the total system.
WHEE E B AREERELTIVEDAZTY, A, AV, RE. BHH. MRS, BERS. 731~ AV MBS O—BBTRBERICHREH, BEShZE0TT,
LEALELT. BFASEISR. 5 LR CEFCI M DIRREOAETIE—MERALAL TS, EROEMRR OGN T, ERESE. LM,
[HRBE. SERREZEOSEORSM EHEEEVELT BB TOIHEAORIL. B E EIBME RBUED, Eidy b TOT S ESEORRE
FoTULVEREL=LT, Jz—/Lu—T&Et ., REEE. TTRER. BRE/EN LR, R R F Oy TORERFRIERIT TS,

Ad. Before using products which were not specifically designed for use in automotive applications, please contact an Alps sales representative.

ERAGHRLSORSEEBAICTHEASNSBA L. BAISEEATRBTZED,

A5.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.

ARSFEROEAAFFERLTR HESATOET. TOMOAH (BRIEAN (L), BRMEAS (C) THASHIBEL, FBRIMIMIIEL.

B. Soldering and assemble to PWBoard process #:H{t, EiRTETRE
B1. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance.

WIEFAEHENZIBE . BRICHEAMDYET LEEIZIVIS. THRUBRMFESEOBETALNHYETOTIEE TS,
B2. Conditions of soldering shall be confirmed under actual production conditions. [XATEfHFOFRBDHEEIZDOLTIE, EROBEEETRBIADILSIEMOLET,

B3. After reflow treatment of this switch, this switch is not allowed for wave/flow soldering at the backside of PWB. Due to jet stream, flux may penetrate into inside of switch.

RRAFEYTO—EEAE, TULPEREEEF v TEALBVNTTEN, I59IARE EIFISKYRMYFIZTZVIABNBATHHEBYET .

B4. As the click rate may deteriorate when heat is applied repeatedly, reflow soldering should be done within the recommended conditions.

BBENIDH DLy IBRAMET T BN HYET OTHEY I0—FHURT) IO—ET5HRIBRLLET .

BS5. 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 LIHEALD A IHYETE, R UFOBBERIRICOANLIBRENHYET O TERLFHSEBLTTL.
BEHTHHE FRTACERAMOLGEVKISEELTTEL,

B6. Switch shall be mounted without any indication of switch floating between switch bottom and PWB.

A UFEELERLIREORBICHEAMNELRVESITIRYFHTIZEL,

‘| C. Washing process #%&i® T2
C1. Following the soldering process, do not try to clean the switch with a solvent or the like.

A IHE, BRETRAVFERELEOTHESL,

D. Mechanism design{switch layout) H#H#a%Et
D1. When users use a different PWB mounting hole and land footprints/pattern from our recommended dimensions, the prior consultation shall be made with us.

FUUNEERY T RELU S—VIcBIL ., R TRUNERATHIHE (. SHICERRENET.

D2. You may dip-solder chip components on the backside of PWB after you have reflow-soldered this switch. However, dip-soldering may cause flux to creep up on
the wall of the housing and penetrate the switch. Therefore, do not design a throughhole under and around the switch.
RRVFEYIO—$EE, TUFEEEEE T TEALTHEATIBAE. ToTBOI5vIARELIFSFI2LY, RAvFRIBE LY, T59928
ZOEABIBEABYET DT, /1 E—URHCHIHTIE, RAMyFTE, BARRIL—F—LERTEVTTILY,

D3. 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.

RFLERAASSITHAMEVH LRI TTEN, RAFLALRITEEANSHESNOYET LRIVFHBESNDBESHYET .

D4. 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.
2T LDEUA—ERTRICLTFEN, EVSEE R Uyt EO RRABL L5 8— AU R ERT LEHALT SRETLBAUI ELTIRANHYFT,
EUCHEIEDBEE, BTHATARUMESABEILETOT, HITTEETILY,

ALPS ELECTRIC CO.LTD.
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D5. 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.
BRAyF L, EEADBREENLCAMYFERTHEICTOERA TN, AHMEREBEADOZHERIL. BT,
BHSREICIIMH B R v FECERATEL,

D6. 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.)
A F BRI HE L E DM EN MR ER (T BB IBEHNEYET, RAVFICRRFEL LD ARMHEBVRIZTEE TS, (Rby/—RESR)

D7. This switch shall not be pressed and/or operated at any impact force. When switch is pressed at impact force, this may potentially cause damage or breakage of
switch.

AV TR HRES BV TTEN, HENMDYET LA VFARIRTIRRMENHVET,

DS8. If you intend to change the way of the switch being used on your module, please let us know.

Vb L TCORMYFOEDN T A ERENHES L3 ITHERTISL,

D9. Please avoid designing keytop to be projecting from set case. This may cause breakage of switch due to mechanical impact applied to switch body.

Lk —hy T Ay FEERADH LB TEAEE LSBT TEV, AYFIEEHEN MO YRy FHEORELLYET

D10. Please make sure that switch is mounted without any flexure of PWB.

BRHN DO LIBBR~ORBEELERIT TS,

D11.This switch is not designed for keeping pressed down for a certain duration of time. If users intend to use our switch for such purpose, they shall verify such suitability with
the own actual samples in advance as well as shall use for this purpose under their sole responsibility. The prior colsultation with us is also needed.

AHEFENLTIAATEHSNELOTESYE A, ARG EEFLERIN B E LIRS, ARRSEREL L TRATSHRREVET.

E. Using environment {3 FAIRES

E1l. 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 exists,take most
care due to the switch performance might be affected.
HERERMEEEHANRBET SEFCADESORATRORETIBHTREERTIHE. L8 S DHEERICREERIFTEENAAHYETOTHAC
THEEBTSL,

E

N

Follow the directions if you have parts/materials described below within the module where the switch is installed.
B—tyrRIZUTORGSHIZBLELTIUTORICTEERVET,
+For parts,rubber 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.
5, TLRE. BB, S5 BEOHAH, BRNOBBHCERINIHERIZDLTIE, ik, ML H RERELZVHOEFALTIEEL,
*When you use silicon rubber, grease, adhesive agents and oil, use those that will not generate low molecular siloxane gas. The low molecular siloxane gas may
form silicon dioxide coat on the SW contact part, resulting in the contact failure.
SYAURT L, TU—R, B8R, FAVEERSNEEEE, BLFIOXRYUHRERELLLBOEHEALTIESL, ESFoOxgoHRA RELEY
ESWHE MR- 2B L B REOBRBEMRL TEABEEIFRITHENHYET.
When you apply chemical agents such as coating agents to the products, please let us know beforehand.

HEOI-T1TREDRRBEMBEELDBEIE, BEEIHBTZEL,

E3. Do not use this switch in the atmosphere with high humidity or with bedewing probability, because such atmosphere may cause leak among terminals.

BEERIST, NLREETATRENHIBETIE, BFROBRY—IHRETIARMENEVET O TRRAVFIETEAITASENTSZE,

F. Storage method. R & 5k
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.

WERLMABEOTESE, SR CENARO LS TRAMA RARELLMEFICRELMANS6, A UNZRELL THRDHLEZFRECHEAIIEL,

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.

B IEARY 7O THREDERERY EREFLBE T CTRELT HFPMITTERTEL,

F3. Do not stack too many switches for strafe.

BREERAHBERFTHHENTTSL,

F4. Keyswitches shall be kept as released position, when they are stored.

AL vF ORENERLY - =EETORFILLELTHEELY,

ALPS ELECTRIC CO.LTD.
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G. Others. T Mith

G1. This specification will be invalid one year after it is issued, if you don’t retum it or don't place an order.

ALEHEERTELV EHEEBLT, SEARBIEIOBVEE L, BHESETVIEERT,

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

TEA, WHOEE, ARTESLCRTTEMMIOEELTE, YHOBSICLYEESETRENFYETOT, HOHPLHBETETFIL.

G4. The flammability grade of the plastic used for this product is “94HB" by the UL Standard (slow buming). Therefore, either refrain from using it in the place where it
can catch fire, or take measures to preclude catching fire.
FHRNFERALTOSHEIEE ORI — HiULiE’F&(D”94HB"(:Eﬁ#ﬁﬁb—%)*ﬁé’éﬁﬁﬁbfa%'-)i?’ DEELTIIEROBALHIBFHTOERE
k350, SN EEBELLET.

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, 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.

ZAYFOREIZE B EERLTUET HREE-NEL T a—h A —T OREMNBBEGEIF A, REENERIN Dy ORFTITRLTIZ. SWO B R EHE
2R LTy LT DEBERAN- RIS REER. £0OT—LE— 7RG ORI ETHITVRSERBLTEEET LSIBRLLEY.

G6. TACT Switch is trademark or registered trademark of ALPS ELEGTRIC CO.LTD..
RORRAYFET L TRABEH RS OBEL LB HERTT .

ALPS ELECTRIC CO.LTD.
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