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{2) Measuring method BIEAE : | KHz small-current contact resistance meter
or voltage drop method at SVDC 10mA.
VeHz A B ARSI, X300V 1I0mARERT
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BACKGROUND
I. Genera! —MRBIR
1.1 Application B AGEE This specification is applied to TAGT switches which have no keytop.
' CORBEDL. F-bTRLOMWERIFHZOVT BRATS.
1.2 Operating temperature range R EERE: —40 ~ 490 °C (normal humiditynormal air pressure H#EiE- $E)
1.3 Storage temperature range BN RN —40 ~ 490 °C (normal humidity,normal air pressure 58 -HE)
1.4 Test conditions SHEEARAR Unless otharwise specified, the aimospheric conditions for making measurements and tests are as follows.
HBRUREEHICRELUORYL FTOEEREQOLETH.
Normal temperature . %  8: (Temperature JZE  §~35%C)
Normal humidity #  iB: (Relative humidity B 25~85%)
Mormal air pressure b E: {Air pressure WE  B6~06kPa)
If any doubt arise from judgement, tests shall be conducted at the following conditions.
iU, YIRS FEC IR S LU FOREKETTS.
Ambien? temperature B HBE: 2042°C
Relative humidity a3 R 60~70%
Air pressure -1 [£: 86~106kPa
2. Appearance, style and dimensions ' #+ 8. B2ik, ik
2.1 Appearance. 5448 There shall be ne defects that affect the serviceability of the product.
i L BEEL BB TIHELEL,
22 Style and dimensions R&ik, <Fi% Refar to the assembly drawings. MGEIZLD.
3. Type of actuating  E)ERS= Tactile feedback ~ FPFLWDA—FI¥uY
4. Contact arrangement [EEEFER _1_poales_1 throws 1B 1 ER .
" (Details of contact arrangement are given in the assembly drawings PIBOHHEIEE SR LD)
5. Ratings £
5.1 Maximum ratings AEH 12 ¥V PG _50 mA
52 Minimum ratings ®/MEH 1_VvDC _10HA
6. Electrical specification BRMIEHE
ltems IH B . Test conditions BB E B Griteria HEXEE
6.1 Gontact resistance | Applying a below static load to the center of the stem, measurements shall be 100 mQ Max.
EMER made.
AMyHRIERP RIS FLOBGELNR, METS.
{1} Depression HEH: 196 N

ik
6.2 Insudation Measurements shall be made following the test set forth below:
resistance TEEHTHRET2E, T 5. :
BRER (12 Test voltage HIM'EE: _100 V DC for | min. 100 MQ Min

(2) Applied position F a3k :Between all terminals. And if there is a metal
frame, between terminals and ground(frame)

T, $EIL—LAHIREE, HTFE

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

wr EEIL—LASHIREEL HTFE

£ RIL—LM
6.3 Voltage proef Measuremants shall be made following the test set forth below: There shall be no breakdown,
wWEE TR&H CHEET &, AT 5. BRBIEDLE,
{1} Test voltage ENINE|E: _250 V AC (50~60H2) : .
(2) Duration ENM0 B min
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L Switch ’ i
Oscilloscop

f 4% 5kQ Foaxa—7F
“HN" " OFF”

I S
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ltems 10 B Test conditions R Criteria e RE
B4 | Bounce Lightly striking the center of the stem at a rate encountered in normat use ON bounceq:i_ms Max.
Fatraiy- 3 (3 to 4 aperations per s )bounce shall be tested at "ON” and “OFF”. OFF hounce: 5 ms Max,

7. Mechanical specification

R

tems 1@ B

Test_conditions B E H

Criteria M & % #

11

Operating force

£ B A

Placing the switch such that the direction of switch operation is vertical and
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.
Ay F OREAMSFEEICESH - A FEREBEL, BFSPRRIzHLIZEHEE
. FEHNFILTIETORKGTELUES 5.

098 : 049 N

72

Travel

By i

Placing the switch such that the direction of switch operation is vertical and
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.

AT OREAADEEICHDHI A v FEREL, RIFSHRUCUTOBEE
EmA, EERMSELT SETOERERET S,

(1} Depression HEH: 1.96 N

0256 + 62 /— 01 mm

1.3

Return force

"M h

The sample switch is installed such that the direction of switch operation is
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.

AL FOREATHBEIZGIIZ A vFEREL, REDPLNEBHBRTE,
ﬂﬁ*&b‘ﬁﬁ’?’éﬁ]’i‘@li?éﬂ

14

Stop strength
Abwri—ihE

Placing the switch such that the direction of switch operation is vertical and
then a helow static load shall be applied in the direction of stem operation.
Ay FOREFF PN BEI-SSHICAIFEREL, z{ﬁmﬁﬁ:ﬁr‘]muTm
BEEENAS.

(1) Depression BEH: 204 N

(2) Time B M-_60 s .

There shall be no sign of damage
mechanically and electrically.

B BRNICEROLLE,

15

Stem strength
AT LIREWE

Placing the switch such that the direction of switch: operation is vertical and

then the maximum force 1o withstand a pull applied opposite to the direction of
stem operation shall be measured. -
X‘f-y-'f—mﬂf‘FD‘ir‘]ﬁiEl-&éﬁf-X—r-ﬁf%&EL BFROBREABLITRENEE
IR A% R >TEIT AW I TH D

8. Environmental, specification i{kit e

hems 1§ H . Test_conditions . B x4 Criteria__ ¥ & # #
8.1 Resistance to low Following the test set forth below the sample shall be left in normal kem G.
temperatures temperature and humidity conditions for | h before measurements are made: ftem 7.1
B OE f# RoSEE, %5 BEPICIBMEERNETS. tem 7.2
{1} Temperature B E: —40+ 2
(2) Time B M: 96h
(3) Waterdrops shall be removed ZKHitEHRYRRS.
82 Heat resistance Following the test set forth below the sample shall be left in normal Item 6.
: [ . temperature and humidity conditions for 1 h before measurements are made: ltem 7.1
ROBE®E. B NEBRCIGMEEEINET S, Item 7.2
(1) Temperature 2 BE: 90 :k 2°C
(2) Time B M: 96h ~
83 | Moisture Following the test set forth below the sample shall be left in normal Contact resistance B {tem 6.1) :
resistance temperature and humidity conditions for | h before measurements are made: 200 mQ Max
wOE ™ RO, WiE, BBPICIHMRESRAESS. Insulation resistance $&#iiltem 6.2) :

(1) Temperature b=} #: 60f 2°C
(2) Time B BM: 96h

(3) Relative: humidity H#ZHE : 90 ~ 95 %
{4) Waterdreps shall be removed JKBiITERYERS.

_10 M9 Min
tem 6.3
ftem 6.4
Item 7.1
ltem 7.2

ALPS ELECTRIC GO_LTD.
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ftems IH H Test conditions E IR Criteria -
84 Change of After below cycles of following conditions, the switch shall be aflowed Item 6. ’
temperature te stand under noymal room temperature and humidity conditions for | h, and Item 7.1
REY1IL measurement shall be inade, Water drops shall be removed. Item 7.2

TREFTUTERO-r2LEBE. REREPITIHRRELIES 5.
=L, KRR R,

A A=_+480°C
B=_-40°C
C=_2h
D=_1h
E=_2h
F=_—_1h
B —
(1)Number of cycles
c 5} E |'F HAZILE : Hcycles
’ .
1 cycle
9. Endurance specification A {EHE
Items 1 H Test conditions HE E ¢ Criteria 34 58 X ¥
‘9.t Qperating life Measurements shall be made following the test set forth below: Contact resistance Mg (Item 6.0) :
¥ F F & FREHTEERTE, 2T 5. _200 mQ Max
(1) _12 VYDC _5 mA resistive load B Insulation resistance &g ltem 6.2) :
(2) Rate of operation EbfE¥BHF : 2 to _3  operations per s E.-% 10 MQ Min.
(3) Depression WEH : 147 N Bounce 73" R(tem §.4) :
()Cycles of operation EhfEEI# : 500,000 cycles @ ON bounce :_10 ms Max.
OFF bounce:_10 ms Max
QOperating force fEB) D{tem 7.1) :
—30 ~ _+30 % of initial force
PHREALT
Item 6.3
ftem 7.2
9.2 | Vibratien Measurements shall be made following the test set forth below: Item 6.1
resistance TREFTHERET R, FETS. Itern 7.1
M ik % (1 Vibration frequency range IRENVEANEER: 10 ~ 55 Hz Hem 1.2
(2)Total amglitude 2RE: 1.5 mm
(3)Sweep ratio WEIOBE: 10-55-10 Hz Approx. | min #9214
(#)Method of changing the sweep vibration frequency: Logarithmic or uniform
PRy B OTLAE HEIIE—Rmel
(8)Direction of vibration: Three mutually pempendicular directions,including
E#HO AR the direction of the travel
RAvFREABERDLELREIA R
(6)Duration RFIPEM: _2 h each ( 6 hin totall &_2 BEM (5t 6 2A0)
9.3 Sheck Measurements shall ba made following the test set forth below: Item 6.1
i 1 %% TREHRTHEEEToLE, HRT 5. - X Hem 7.1
{1)Acceleration MEE: 294 m/s Hetn 7.2
(2)Acting time fEASER: 11 msec \ /

(3)Test direction  SLEEA[MB: 6 directions 6 M
(4Number of shocks IHEREIN: _3 times per direction
(18 times in total)
HAMmME 3 [ (ft_18 &) 4\

ALPS ELECTRIC CO,LTD.
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10, Soldering conditions 3 F{t &
hkems X H Recommended conditions 8 £ %
10.1 | Hand soldering Please practice accerding to below conditions.
F xm® LT OREFICTREL TFE .
(1)Soldering temperatura FEGEREF © 860 C Max.
(2)Continuous soldering time EREHHEBEM : 3 s Max.
(3)Capacity of soldering iron HHITHERE : _60_ W Max
(4)Excessive pressure shall not be applied to the terminal.
T ICRENEQENCL
(5)Safeguard the switch assembly against flux penetration from its top side.
AAuFH EENLTD0I AR ALLLRIZL TFS, )
10.2 | Automatic flow In case an automatic flow soldering apparatus is used for soldering, adhere to the fallowing conditions:

| WA p B RER T ERGTEhIR S ROEECESTTE,

ltems IH B ' Soldering conditions *EH’H’%#

(1)Preheat temperature  UE—HRHE 110 _"C Max.
{Ambient temperature of printed circuit beard on soldering side)
(UL RAE O3 A fHY O F B0 R 8D

(2)Preheat time Zf1Jt—RBERA 60 s Max.

(@)Flux foaming 7IUiIA5ial > To such an extend that flux will be kept flush with the printed cireuit

board'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.

UL RROHSREA LTI AD AR EAGEVREICT S, 48, Tk
BROEREEE L RUACFIRTRICFRISVIAMBRSh TOELIL,

(4)Soldering temperature HEREE 260 °C Max
(5)Duration of solder immersion 3 B B AERH 5 5 Max
(6)Allowable frequency of soldering process _2_times Max.
EEE%K Twice soldering would be dipped after the temperature goes down to a normal
temperature.

2EB#{TIREE. A vFHBRIBETHEITICE,

(7)Recommended printed circuit hoard Printed circuit board shall be paper phenol with single—sided pattern. Please do not

it I W 3 design a through-hole at and/or near the switch mounting area. Thickness of printed
circuit beard is specified in the product drawing '
FULBARIE R/ — LA S — R . Ay FRBIZRIL—F—LEE
FHENTES), BRI SEICESLTOET .

(8)Recommended flux Soldering flux shall be "EC-195-8" {TAMURA KAKEN} or equivalent. {Spesific gravity
i3 ST 8 of soldering flux shall be more than G.81 at 20°C)

FFUFRIZDNTIE, FLS{CH "EC—10S— 8" N JEFEAL TSN,

(20°CRHATITV AL EQ. 81LLE)

(9)O0ther precauvtion FDHTHEHEIR ) Safeguard the switch assembly against flux penetration from its top side..
ACYFOLEMEI 502 ADBALLLRIZLTTEL,

ALPS ELECTRIC CO.LTD.
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[Precaution in use] R LM

A. General —RIAHE

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 Iife support systein, space & aviation devices, disaster prevention & security system, please make verification of comformity or check on us for
the details.
AERIFA—T WS, RIREEE RTRE, RS BERSRSO—BETHRACEN - BELELOTT. EHGREER, FH-RTBSE K- ﬂ?ﬂ['.ﬂ%%
BEORBERR2MEPEAENRLONIARICEASAIRS 1L, TGRS OBEEEED . Lt ~CRRSL,

AZ2. This product is designed.and manufactured assuming that it is to be used with the resistance for direct current. i you use other kinds of
resistance (inductive (L) or capacitive (C)), please let us know beforehand.

FUBIETOERAFEARLTRE- MBS TOET . 2O hOAN (EHFLEEHL), REHAH(C) CEAZLIRSH, JRSHBISN,

B. Soldering and assembte to PC board process PHEK, BFFRTR
B1. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance.
EFERALR T ENDIBS. ﬁﬁ%l:ﬁ;b‘mbLJiﬁ't%#l:;‘Jﬁ& ERRUERHFEEEOBTAMBYET QTR T,

B2. If soldering is made under the temperature or duration exceeding our recommend cendition, melded plastic body may be melt. We highly recommend
that soldering shoutld be-made under our recommended temperature conditions.
HU AL AT ERERI SN CEEGTEShET LA FRIENORU AR ET S EEMBYET . LB N B S RERTERLT
TR &S IzHRMIELEY .

B3. If you use a through—hole PCB or a PCB with smaller thickness than recommended, please previously check the soldering conditions adequately,
because there is larger heat stress.

RJL—‘h—JWJ‘J'J/bﬁﬁ&ﬂ?ﬁﬂ%m!&UﬁL‘ﬁfﬁi‘—CﬁFﬁéhéﬁ“ lif&%&ﬁé:U%mxkblmﬁﬂf)‘?f&(&'dﬁ‘é‘wt‘#ﬁi H%H‘-JJJL\TI:}:$“II_
FAUERELTTE.

B4. i you use a PGB with smaller thickness than recommended, please pay encugh attention to rising of switches when mounted.

HZEE YA BIRECEAORE, BEBOATTFESHRTER T,

BS. When the switch is mounted on z 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 position. If it isn't fixed horizontally, it may cause malfunction.
FRAFENABB A~V SREE, 5—AERTIHOTFEV, MR A EREZORAEE THAL TKEIZH 5 L51ZIMYH TS,
RN EFRYFTET L, HEFROERLGYET .

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 carriad, any shock shall not be applied to the stem.
AT LISRAE DD MHYES L, 2 T OMEWRICDES BB HY 40 TRIBLEFERLT TS,
B!ﬁ?éﬂﬂ!ix?hf:ﬁgh‘m#)‘aﬁL‘HI'—'EELT'FéI.\D

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

BREFRA vFOPELEET ML, A FORT LEWST ISR v FREERTIICLTRAL,

B8.Conditions for thermosetting oven. MIFE{LiFZ:
When the board aon which the switch is mounted has to be put in the oven 5o as to harden adhesive for other paris, the conditions shall be 160"0
at max. (on the parts mounted side of FCB), and not longer than 2 minutes.

AAYFEBRYHH-®, hOBRORFARLSOLHREBLFEETRE, S SU“CLJ'F(éifE%BnnEO);n&). 2ABALL TS

B9.Take most care not to let flux foam penetrate the switch when you perform auto-dip soldering, which may semetimes produce too much foam. Take
special care when you have LED or grounded terminals. .
ATy DRETSVI ADEARB BIZ LY TSI RM RV F RBIZBAT AR EHEVET O TRz,
(LEDHE - 7—R T (A DB S EH IS AR TS

C. Washing process ST

C1. Following the soldering process, do not try to clean the switch with a solvent or the like.
FRHTE, BRETI 0FERBLLELVTIEL,

D: Mechanism design(switch layout) M55t
DI. The dimensions of a hole and pattern for mounting a printed circuit board shall refer to the recommended dimensions in the engineering drawings.

FUABEBRERRU G-, PRECERESh TOARETHECSRTEL,

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 LAERGFMS I HEEOAIER TFI AT LERITRA MO LHE S NDY E ER Ty FNRESh RSN HYTS,

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, depanding on the
hinge structure or cumulative tolerances. When you use the hinge strueture, take special care so that the keytop point 1o press the switch won't
move.
AF LOELA—EFTHELTFI, ELSEER by L R RARIC LS ko y— Z‘b&tR-rAi—iiﬁ#L'-i‘é&ﬁ‘t‘lﬁ:ﬁﬂﬁ‘ﬂfib‘é’éﬁ“b‘&‘:'—)ﬁ‘!‘
b CHED RS, #"FﬁKTLWLﬁIEﬁ#!DLﬁ?O'G ﬁl—-_}Iﬁ'F‘éL\

D4. This switch is designed for unit construction that it is pressed by haman operation. Please avold using this switch as mechanica) detecting funstion. In case such detecting
function is required, please consult with our detector switch section.

HAFH. ERAORFEAL CRIvFERT SIS TIEBTFSL AHNGERERE~ QT E AL, BIFTHEEN. RS RC N RN My FECEA TS,

D5. The switch will be broken, if you give Jarger stress than specified. Take most care not io let the switeh be given larger stress than specified.
(Refer to the strength of the stepper.)

AT BERHICREN OB EN NG SER T HRAT IRESNFYET. ACvFIREHEN LO A IhHSHO RIS EE T,
(Rbui—SESR)

ALPS ELECTRIC CO.LTD.
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E. Using environment £

El. Foreign matter invaded from outside. FHEMBEAM
Since this switch daes not have sealed structure, it may have contact failure caused hy the dust from outside up to the eénvironment.
LR Ao F EERRECEHVELAOT, ERAEECS THEENRBIZRAL, RABEZHCTRENEYES.

" When you use this switch, precaution must be taken against the dust
The followings are examples of dust invasica: Dusty environment BEIRTRLE
CERAOBIEAFIZERHBALLD K IZTEEGEED,
BTFCEERARNERLET . CHEFIZLTTL,

(@Debris from the cut or hole of PCE in process, or wastes from

the PCB protection material (e.g. newspaper, foamed polystyrene ete.} \!H‘/
invaded the switch. ‘ s a‘,ﬂ
THRAICKH 3R EVNE ORMNS RETBIXPPCBIREH (M, A—
FIARFO—ILE) P LBEITIMNIMyFIZRALL, <

@Flux or powdered flux produced by stacking PCB's or excess foaming
invaded the switch.
BARELIZEY 59D AR SRS FITBAL L.

¥ When you need higher dust-proof, make selection'among the switches of “—“Indicates the route of invasion.
dust~proof types in our catalog. T EBAERERLET.
T EUBCHEESSRER ST, A0S SYBESATDR YT -
ERELCERENET.

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
automebiles exists,take most care due to the switch performance might he affected.

mg;smﬁm%#m ARRET LR CADESF AT AORET SBHTHBEERT 2R G, HHKORECREEERTTEThMSVET DTS
TiIEETEL

Ed. Follow the directions if you have parts/materials described below within the module where the switch is installed
E— vk AL FOSEHE ICBELELTRU F O AI-TEERLET .

=For parts,rubber materialsadhesive agents,plywood,packing materials and lubricant used for the mechamcal part of the device, do net use
those ones that may generate gas of sulfurization or oxidization.
B&, L, EER 28 #RoEaH. #EAOSBTICERSH IMBAN=OLTE ik, E&{tﬁxﬁ%ﬂihﬁt\%GJ’&#FHL‘CU“&L\
*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. )
VR L, PY—R, EREL AOEERSAIRER, BSTFLOXH L HZAERELAVEOEERAL TSN, BT IO HAM
RELFTESWERABICZIILEROBEREREREL TRABELSIZECTRENHYIT.

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

HROA—FAATREORBETESE SRS L. FRTHBEEE.

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

ABERBT, XEHRTIAREAHIRATE, EFTHMORR—IMNRESTIABENTVET O CHAMVTFRCHERIHEL AN TS,

F. Storage method. B AE
FI. }f you don't use the product immediately, store it as delivered in the following enviranment 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.

HALMAREOFFLE FECTEYRLOLELTRESH RN REL ZUBRICRELMANS S A BIRERELL CEESET R{CHE AL,

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.

Bk LRI on TR REOERERY LRIAFUEET CRELTAPMSHATEL,

F3. Do not stack too many switches for sirafe.

BRGHABRFITHEVTTEL,

G. Others. TA{th
Gl. This specHication will be invalid one year after it is fssued, if you don't retum it or don't place an order.

FEHEERT ALY EMESRAL T SRR CRIIOEVIBEE, S TiEERT,

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

Ex, &Mﬂﬁﬁ ST BSOS T RN T DESLTHE, A oMEiz J:'-JBEEEE"CTE<$#E'-J§TGJ'E Bbﬂ*bhiﬂ?ﬁ:?‘éu

G3. Never use the product bevond the rating. & 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 c_urrént_
EREBATOFEARREBEQBTRMBYET O TRIERTTTIL. ';:"f:-E’.‘H‘EFFI%?Eﬁ%iﬂiéﬁht%éﬁ%ﬁﬁﬁ[ﬁ]E%%E'G'Emﬁﬁ%wﬁﬁiL
TF,

G4. The flammability grade of the plastic used for this produc:t is "94HB” by the UL Standard (slow burning). Therefore, either refrain from using it
in the place where it can catch fire, or take measures to prectude catching fire.
AW ICEBL TS HES O L—FIIULRE D" 94HB" GRS L—FH iS4 E AL TEYET . ﬁéiLTliﬁﬁwﬂh#‘ﬁéﬁ'ﬁtmﬁﬁ
ERILT 50, BB EEBRLLET,

GB. 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 switeh for a produst 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
A9 FOSBIZEFLERLTOETREEE-NLLTia—k A~ OREMEREIEI T4 REBNEBE LS00 BEHZ ﬁL‘Cli SWa)
BRMMEICEOL T L TOREEENICCHHLV % BRER. £07:— 78 ORI+ S TOELERRLTEEFS L3 Em
LY,

ALPS ELECTRIC CO.LTD.
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