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BACKGROUND
1. General —ARIRIE
1.1 Application i FAEEE This specification covers the reguirements for single key switches which have no key top.
(TACT SWITCHES : MECHANIGAL CONTACT),
COFREER. 2T LD VAR yF (MR F AR 20T BT S,
1.2 Qperating temperature range {5 FiREEFHE -40 ~ _90 °C {normal humidity,normal air pressure ‘SiR-2E)
1.3 Storage temperature range R EEHH: -40 _~ 90 °C (normal humidity,normal air pressure $i8-®EI)
1.4 Test conditions  S{ERLKIE Unless atherwise specified, the atmospheric conditions for making measurements and tests are as follows.
PEEUARILEFISIRENSZUDRY LT ORERBEOLETTS.
Normal temperature ) iB: (Temperature JBH §~35°C)
Normal humidity % iB: {Relative humidity ;2 25~85%)
MNormal air pressure = F: (Air pressure RIE 86~1064kPai860~ 1060mbarl)
If any doubt arise from judgement, tests shall be conducted at the following conditions.
FEL NIRRT LB ST TORBRECTI,
Arnbient temperature B FEE: 202°C
Relative humidity B 60~70%
Air pressure i E: 86~ 106kPa{860~1060mbar}
2. Appearance, style and dimensions  #M., #2iXk. ~ti%
2,1 Appearance #h85 There shall be no defects that affect the serviceabiiity of the product.
e E BB RIED B oTIELSALY.
2.2 Style and dimenslons  T64K, T3k Refer to the assembly drawings. BREI=&3,
3. Type of actuating  ThHERST Tactile feedback RO FA=IL F4—F %%
4, Contact arrangement [@EETE 1 poles_ | throws 1 EIRE 1 A
{Details of contact arrangement are given in the assembly drawings ~ EIEO TG IZLD)
5 Ratings &8
5.1 Maximum ratings BT 16 VDC _50 mA
5.2 Minimum ratings RN\ ES 1 VDC _10uA
6. Electrical specification EERAVMERE
tems 1B B Test conditions =B E K Criteria  #I & & #
B.1 | Contact resistance | Applying a below static load to the center of the stem, measurements shall be made. 500 mQ Max
EER A HREMNRICTROMBFEEMA, HEY 3.
(1) Depression HEH: 51N A

(2) Measuring method JFEXAE : | kHz small-current contact resistance meter or voltage
drop method at 5VDC 10mA.
TkHAR D AR IREL, XIEDCSY 1I0mABER Ti&

6.2 |[Insulation Measurements shall be made following the test set forth below: 100 M9 Min.
resistance FREHTREEToLE, AETS.
REBER (1) Test voltage ~ FDAOEEFE: _100 V DC for 1 min.

(2) Applied pasition FIATIAET: Between all terminals. And if there is a metal frame,
between terminals and greund{frame)

PR, RRWIL—LHHLHBEE, HFEERIL—LM

6.3 |Voltage proof Test voltage: _250 V AC (50~ 60HZz) There shall be no breakdown,

Applied position: Between all terminals Between terminals and ground (frame)
(if there is a metal frame)
AC250 V (50~80Hz) OEEE 1HEETFH. EBRIL—LHHDIEE
1, fFLRBIL—LBIZEMNOL, #ETS,

fit & E Duration: 1 min ERWEOLIL,
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Items 1§ B Test conditions 2B EH Criteria 3 & H #
6.4 |Bounce Lightly striking the center of the stem at a rate encountered in normai use (3 to 4 ON bounce :__10 _ms Max,
LA operations per s.), bounce shall be tested at "ON” and "OFF ", OFF beunce: 10 ms Max.
RAYFIREDOPRUNEAEDERRAE (3~4E8) CEGETRL, ONBERUOFFE
DAY AEMNET B,
Switch
— Oscilloscop
— Sk FoaR1—F
“ON" “OFE”
7. Mechanical specification  HHAOM:EE
ftems I H Test conditions 2B © Criteria o 4
1 Operating force Placing the switch such that the direction of switch operation is vertical and then gradually | 255 N = 0.69 N
£ T h 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.
AAUFOREFALNBEEIEORICAMvTFEREL, BB EfICE A IR EEM
A, BERABLYT 2FTOBRANEEAEY 5.
7.2 | Travel Placing the switch such that the direction of switch operation is vertical and then applyinga |_0.2 + 0.2 /—_0.1 mm
B g below static load to the center of the stem, the travel distance for the switch to coms to a
stop shall be measured,
ALuFOREFANBECEIRC A VFEHREL, BAEDDABICUTOBGESM
A, BARSMELT SETORERENET 2.
(1) Depression HER: 51N
7.3 |Retum force The sample switch is installed such that the direction of switch operatien is vertical and, 048 N Min,
[ B =N ] upen depression of the stem in its center the travel distance , the force of the stem to
retum tot its free position shall be measurad,
A 9FOREFARSEIE SR A v FEHEL, BEMPRNEBIEREL, 1B
JERMOMEIRT B NERET 2.
14 | Stop strength Placing the switch such that the direction of switch operation is vertical and then 2 below | There shall be no sign of damage mechanically
Abusi—E static load shall be applied in the direction of stem aperation. and electrically.
AAYFOREFAFREICLBRICRAVFEREL, RAUFOREAA~UTOHH (R0 SRMBRE0RhIs,
Ex x4,
(1) Depression BEH:_49 N
(2) Time B f:_60 s
75 | Stem strength Placing the switch such that the direction of switch operation is vertical and then the 49 N
AT LIEEE maximum force to withstand a pull applied opposite to the direction of stem cperation shall
be measured,
Ay FOREFRANEBIL SR A FEHEL, BHRORBREFREZRA AR
BAFBES oo TN ITH S,
8. Environmental specification Ti{ZEPERE
tems 1§ H Test conditions OB K & Criteria R E
a.1 Resistance ta low Following the test set forth below the sample shall be left in normal temperature and Item 6.
temperatures humidity conditions fer 1 h before measurements are made: Item 7.1
i % % ROFERE, BE, SEPBHMBERANET 5. Ttem 7.2
{1} Temperature & &= : —40 + 2 °C
(2} Time B R :1000h
(3) Waterdrops shall be removed, KEIXERY B,
8.2 |Heat resistance Following the test set forth below the sample shall be left in normal temperature and ltem 6,
[ humidity conditions for 1 h before measurements are made: Item 7.1
ROFEEE, WH FERC BRRE&RNETS. ltem 7.2
(1) Temperature # [ :_9% + 2 “C
(2) Time B 9 :1000h
83 [Moisture Following the test set forth below the sample shall be left in normal temperature and Contact resistance 1M IEH{tem 6.1):
resistance humidity conditions for 1 h befare measurements are made: 500 m2 Max
it 2 % ROFERSE, BH, EEGIBMEBEAIESS, Insulation resistance ¥R (term 6.2)
(1) Temperature B E:_60 +2 "C 10 MQ Min.
(2) Time B [ :__1000h ltern 6.3
(3) Relative humidity 45HBFEE : 90 ~ 95 %% Item 6.4
(4) Waterdrops shall be removed. JXiEIZERVERS, Item 7.1
ltem 7.2

ALPS ELECTRIC CO. LTD.
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Items & B Test conditions B EH Criteria  $| & & #
84 |Change of After below cycles of following conditions, the switch shall be allowed to stand under normal | ltem 6.
temperature room temperature and hurmidity conditions for 1 h, and measurement shall be made. Water |ltem 7.1
BESLIL drops shall be removed. Ttem 7.2
TREG TCUTERO Y 2L H8i%. $EREIN BEEBLUET 5.
L, KBRS
N,

A= 190 °C

B= —40 C
c=_2 n
=1h
A E= 2 h
=_1 h

< S b _|_LE F {I) Mumber of cycles
Ty ‘ ) Cal
1 ayele HATIE : 166 cycles
Sy
Ll
8.5 |Resistance to Following the test set forth below the sample shall be left in normal temperature and Contact resistance &K (tem 5.1) :

hydrogen sulfide
gas.(H,S)
A H R

humidity conditions for 1 h, and shait be operated two or three times before measurements
are made:

ROFERH, FiR, BEPCISHKEL 2~3ERVRALE BRTS,

(1) Concentration of H.S gas. H,SHARE: 1 ppm

{2) Temperature R OE:40*x2°C

(3) Relative humidity  HH3HBEE ;75 = 5 %

(4} Time B R 240h

1 % Max

Resistance te sulfur
dioxide,

(50,)

[DE:Es s

8.6

Following the test set forth below the sample shall be left in normal
ternperature and humidity conditicns for 1 h, and shall be operated two or
three times before measurements are made:

ROFBE, BR BEDCIBBREL, 2~3EMYBE % RRT 5.
(1) Concentration of SO, gas. SO,HABE: 10 ppm

(2) Temperature A E:40x2°C

(3) Relative humidity  $BXHERE : 75 = 5 %

Contact resistance 1EMIELtem 6.1) ;
1 Q Max

{4) Time BB _240 h
9. Endurance specification {8
ltems I H Test canditions Folll Criteria ¥ & # #&
9.1 |Operating life Measurements shall be made following the test set forth below: Contact resistance JEREER(Item 6.1)
BHEEH FREHCHBEToRE METS. 1000 m$ Max.
(1) _16_ VDG _ 50  mA resistive had IEHEHE Insulation resistance #EFEHI(Item 6.2):
(2) Rate of aperation ZMEEEE : 2 to 3 operations pers [@]7F 10 MQ Min.
(3) Depression #HEAH: 323N Bounce #3775, Alltem 6.4) :
(#)Cycles of cperation THEERE ; _ 50000 cycles [@ ON bounce ©__ 20 ms Max.
OFF baunce:__20 ms Max.
Operating force 5T (em 7.1):
+30 % of initial foree
HABEIZHLT
[tem 6.3
ftem 7.2
9.2  |Vibration resistance |Measurements shall be made fallowing the test sat forth below: Ttem 6.1
it & t% TN TEBETOE, AET 5. ltern 7.1
(1)Vibration frequency range iREIFSEE: 10 ~ 55Hz Item 7.2
(2)Total amplitude 2| 15 mm
(3)Sweep ratio {F510ES: 10 -55-10 Hz  Approx. imin  §15>
(4Methed of changing the sweep vibration frequency : Logarithmic or uniform
BRSO EL AR HY R F—HR5]
{5)Direction of vibration: Three mutually perpendicular directions,including the direction
wEBOFA of the travel
3 AAyFEEAAERLEL-EEIFA
(8)Duration RENFM: 2heach(Bhintotal) £ _2 R (5t 6 BFR
9.3 |Shock Mseasurements shall be made following the test set forth below: Item 6.1
it & % TG caETolzk. RET 3, \ // Ttem 7.1
BERA#IE JIS C5026IC85. Item 7.2

BNZEEE: 980 m/s[ 100G }
(2)Acting time {ERSA: 6 msec

(3)Test direction  FERA A : 6 directions 6 H
(4)Mumber of shocks &UEREIRI: _3  times per direction
(18 times in total}
EHAAE_3 & (518 [E)

(1)Acceleration

ALPS ELEGTRIC CO., LTD.
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10. Soldering conditions HSH{F i
ftems IR B Recommended conditions jt 2 £ &
10.1 ; Hand soldering Please practice according to helow conditions.
* 3£ H BT OEHICTERBLTTI,

(1)Soldering temperature FHBEE 350 °C Max.
(2)Continuous soldering time EFEEMER : 3 s Max
(3)Capacity of soldering iron FHEITHE : 60 W Max
(4)Excessive pressure shall not be applied to the terminal.

EFITEEMEGHNCE

10.2 | Reflow soldering
J70—%m

Please practice according to below conditions.

T OREEFIZTERLCTEL,

(DProfite BEZOT77I0

Surface of product Temperature

A& REARECC)
260 °C Max. _3 s Max.
/\ Peak Temperature E'—2;BE
230
180
180 ———,
Time B
Y
>
120s Max 40_s Max.
( Pre-heating F 3)
_3 ~_4 min. Max.
< >
Time inside soldering equipment $FP9:% MR

(2)Allowable soldering time FHO¥ : 2  time Max.

(The temperature shall go down to a normal temperature in prior to axposure to the second time :

2EBETMB SIS, Ao F A ERIC R T LITICE.)

10.3 | Other precautions
For soldering

E:: I0 i )
T OEEBIR

(1)Switch terminals and PCB. Upper face shall be free from flax prior to soldering.
EHICA M FORT RV EEORFEEB LICISuIAMBELATVENTE,

(2)Following the soldering process, do not try to clean the switch with a solvent or the like.
FH{TH . BRGE TRAIYFERFLEVTTEL,

(3) Recommended cream solder : M705-GRN360-K2(SENJU METAL INDUSTRY CO.LTD) or equivalent
RS- L3 H: TERRIHE (L) MI0S-GRNIG-K2 FZER

{4) When chip components fs soldered on the back side of PCB 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 PCB is
designed, pleass do not locate through holes adiacent o the switch mounted area.
EACyFEYIO—EARE. FVAEREEET I EALTERT RS E, FroydBOITu) RARE LIPS SUR TP IEM S
FIVIRNEN A DREHBYET OT, /G- BB > THAYFTHE. BEIZRL—h—LERF T T,

(5) As the conditions vary somehow depending on the kind of reflow soldering equipment, please make sure you have the right ane hefore use.
U7n—-EOERIZEY, FSERDSREVETOT, BIFHEEO EERLTERL,

(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.
MRAELINH Sy IBMET T AT MGV ET O HENERERE U705 55 s BRELLET,

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

(8)The thickness of Cream Solder : §.15mm

- LLAERIE : 0.15mm

ALPS ELECTRIC CO.LTD.
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[Precaution in use] SfERLOTE
A General =—33ER

Al This product has been designed and manufacturfd for general electronic devices, such as audia devices, visual devices, home electronics, information devices

and cammunication devices. In case this product is used for more sophisticated equipment requiring higher safety and reliability, such as life support system,

space & aviation devices, disaster prevention & security system, please make verification of comformity ar check on us for the details.

FREE A7 AR BRHRE, FRERE, (FRERS BERSUSO-BETBRAICNH RELALOTT., SH#BLE S0 4iRS, K prots
HEOBECRSMOEREANRHONIARISERASN B EE, THICTHESEOMBEETED, S~THRGZEL,

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.

FUSFEROBAAFEREL TR RESRTVET. TOMOAH (FEEAT (L), EEEAFC) CEAShABSIL, MEIHEAGEN,

B. Soldering and assemble to PG board process M, HifE=iETiE
B1. Nate that if the load is applied to the terminals during scldering they might suffer deformation and defects in electrical performance.

WFERXAZHHENDEE, BRI ESNOYETLEHICIVT S ERRUVERMSES OB ThANBYETOTTERETAL,

B2. Conditions of saldering shall be confirmed under actual production conditions.

BAETOFHOREBICOVTIE, BEOBERETHRSNASIBENLET,

B3. If the stem is given stress from the side, it may result in damages to switch functians. Therefore please handle it with extreme care.
When the switch is carried, any shock shall not be applied to the stem.
AT LIENEOAMNDYET & ATy FORBMIRC UM B REASYET O CIRIBLIEHA T BELTTEL,
BT BREIFAT LCERAMLOELMRISERLTTSL.

B4. As this TACT switch is designed for reflow soldering, if you place it at the edge of PCB for convenience, then flux may get into the sliding part of the SW during

autematic
dip solkdering after being mounted, so do not apply aute dip after being mounted.
TRV FIEIA—LERETTHR, A/ 9FRERICA— T TR T3 R QLRI vFHBROBICHIE T I AN BATIRANTVET O T
EETE

B6. As the click rate may deteriorate when heat is applied repeatedly, reflow soldering should be done within the recommended conditions.

FMREAID B LI I BRAHET 3 BT REE A BV ET O TR IO —E&H BN T Z0~& 5588 BLLET,

C. Washing process 3% T8
G1. Fallowing the scldering process, do not try to clean the switch with a solvent or the like.

FEFHE, BHETACSTFERRLUEL TS,

D. Mechanism design(switch layout) #ss03t
D1. The dimensions of a hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

TV AEERAREG A0t SR ECERSNTOAERTEEIBB TN,

D2. You may dip-sclder chip compaonents on the backside of PCB 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.
FAAyFEYIO—LAE, TV ARRBEAET T ERALTERT RS, T1o7BOI5v9R08E FIFSICLY, RM9FREEY, el AN E EHIBE
BRBYETOT, /AU EFHCHToTE, AAYFTE, BEIZRIL—F—LERHINTTAL,

B3, 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 LERAALNHTHRGHLA GBS TTE. AT ARRIEA AL BRI MDY FT L2V F ORI AL B ERBUET,

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

curulative
tolerances. When you use the hinge structure, take special care so that the kevtop point to press the switch wan't maove.
AT LD EAA—ERTRICLT T3, bV DB AT LOBHARICES 4 — AL AT LEH LT 2R B TIE BB AT LT 2R e A BYET.
ELCEEORE I ATHATLARLEESBHLETOT, ISR T,

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.
R EEADBREENL TRV TFERTHAEICTSERTEL.
AhALR R~ D CE R, BTSN,
BIBBHEICIE B R X T uFEIEAT S,

D6. The switch will be broken, if you give larger stress than specified. Take most care not to et the switch be given larger stress than specified.
{Refer to the strength of the stopper.)
Ay FRAERICHRELN OB ENNLH DA F AR 33 8B YET . A1 FITREFTEL O AN SHOEIC T BT AL,
(R —SSEHR)

D7, I you intend to change the way of the switch being used on vour medule, please let us know.

vk ECOAMFOEDN AN ETREh DBEL 2 I EE R LS,

ALPS ELEGTRIC CO.LTD.
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E. Using environment  {EFRIEL
Et. Foreign matter invaded from outside.  F+512A4D
Since this switch does not have sealed structure, it may have contact failure caused by the dust from outside up to the environment.
BRAMUFIEEAEETRHUERAOT, EABEIC I TRERANRICRAL, HARSERCTHRENBYET,
When you usa this switch, precaution must be taken against the dust.
The followings are examples of dust invasion: Reterals
CHEROBRAFICRBARALZN RS CTER S,
UTIBRBASERLEYT . CHBIILTTFEL,
(DDebris from the cut or hole of PCB in process, or wastes from
the PCB protection material (e.g. newspaper, foamed pelystyrene etc.)
invaded the switch.
TRAIETBERMFEACRMRESF L7 PPCBREH (FRALE,
RARFO—NE) NOMETIAMAAFICRALE,
(Z¥Fiux or powdered flux produced by stacking PCB's or excess feaming
invaded the switch.
HRERIEY ISP AR ERASFIZB AL,

% When you need higher dust—proof.make selection among the switches of

dust-proof types in our catalog. “—"Indicates the raute of invasion,
LUBOAREE AR ERIBEIE, HithInd UBESA T DAL T = EAREERLEY.
ERELERBALVET .

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 automobiles exists take most care
due to the switch performance might be affected.
BARBROERHIANRET RN AN ESORRIAORETSPFTERERTIES . SN SO R CEEE R IET B BYET O T4
SIEETEL.

E3. Follow the directions if you have parts/materials described below within the module where the switch is installed,
BRI TOREEH CBALELTTL TO RICSSE/EmLET,
*For parts rubber materials,adhesive agents,plywocdpacking materials and lubricant used far the mechanical part of the device, do not use those ones that may
generate gas of sulfurization or oxidization.
AR, JAEE, EEE, 615 BEOESN, BENORIMCERSASERHIOLTHE, B, LA RERELAVLOEERL TUES0.
“When you use silicon rubber, grease, adhesive agents and ail, use those that will not generate low molecular siloxane gas. The low molecular siloxane gas may form
silicon dioxide coat an the SW contact part, resulting in the contact failure.
AR b, TU—R, HHH, TALEERSIBER, ERF AR HUHRERELEDEOERAL TSN, ES FLOEHUH AL RELETd
SWIER B C2BHEER OB ERRL CIEAMEE3 2RI B 8 hUET,
*When you apply chemical agents such as coating agents to the products, please let us know beforehand.

HROI—T T AFOEREFESEDFEL. BRIHEBGEEN,

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

FEERINET, RIEHBETITHEASHIRMTL, BEMOBHRY—I0 RE T AT AV ETO TRy T B RIS AN TS,

F. Storage method. 125 AL
F1. If you don't use the product immediately, store it as delivered in the following environment: with neither direct sunshine nor corrosive 2as and in normal temperatures.
Hewever, it is recommended that you should use it as soon as possible befare six months pass.

HREHABEROFEEE BETENBXO S PRESIET AN RELEOBRICEELAAD D6, B HNERELL THES L RCH AR,

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.

BAH®IEAR) TONTHRLOREERY REFALRE T TRELT A PACER TS,

F3. Do not stack too many switches for strafe.

BEAFEAHBRATTHEDTTSL,

G. Others. =D
GT. This specification will be invalid one vear after it is Issued, if you don't retum it or dan't place an order.

FUERERTARLV FHEERLC SENMRESHEORVBAE, SRLsETLVEEET,

G2, Pleass understand that the specifications ather than electric and  mechanical characteristics and outside dimensions may be changed at cur own discretion,

ERE, WAAEE, ARTESSCRIETRMMIOEFELTIE, S OMAILVETIHTEENTYETOT, HoALBETETAL.

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 o some abnarmal conditions,
you must take certain protective measures, such as a protective  cireuit to shut down the current.
EHEBATORARAKREORENSABYET O CRAMBTTTS, TR RS Tt B A 3B S 2B S L R O S S CERNE S S O R AL
TFE.

G4. The flammability grade of the plastic used for this product is "94HB” by the UL Standard (slow burning). Therefare, either refrain frem using it in the place where it can
catch fire, or take measures to preclude catching fire.
FURFEALTOHBIEE ORI L—LIIULRE D" 94HB" GRMEL /L — ) I S AL CAVET . D2 L TIXEROBIA G LB HcoES
ERILT D0, BRBENEEBEOLET.

G4, Though we are confident in switch quality, we cannat deny the possibility that they ceuld 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 vour module would receive in case the switch alone should fail, And secure safety as a
whole system by introdusing the fail-safe design, ie. a protection natworkc
AU FORACEALERLTOETHRRE-FELTha—b, T O RESNEBLTEAFTA  RSESRERIN By ORI CEELTIL, SWO B S -
HLTEEL TORBEREMICRELVEE, REEMN. SO t—28H OB AV R HRLTES S L3S BOLET,

ALPS ELECTRIC CO.LTD,
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