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BACKGROUND S(Lead free $h~7 U —)
VERE S A

1. General —f&FIH
1.1 Application 1

1.2 Operating temperature
1.3 Storage temperature ra

i H This specification is applied to low current circuit (Secondary circuit) detector switch used for automotive and electronic equipment.
ZOMFEFETEL LTHFELD, —KEFHER IO DRERERE (2 SANEE) A2 A~ FICEH S 2,

range fFEAIREERIPH :  -40 ~ 85°C

nge  PRAFIEFE®IPH :  -40 ~ 85C

1.4 Test conditions FRERIKAE Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.

AR K OV TR IS RUE DS 2R W R D LU OFFHERIED & & TIT 9,

Ambient temperature & £ : 5~35C

Relative humidity — #HXHZEE : 25~85%

Air pressure & 86~106kPa
Should any doubt arise in judgement, tests shall be conducted at the following conditions.
722, HEICRBLE LG EITUTOERERETIT,

Ambient temperature i £ : 20£2C

Relative humidity — FExH@EE : 60~70%

Air pressure % JE£: 86~106kPa

2.Appearance, construction and dimensions M8, #E1E. <A

2.1 Appearance Mgl

Switch shall have no functional harmfulness rust, crack, or plating failures.
ERE LAE M, 5. Flh, Do EARRMORBEEDNH - T b7,

2.2 Construction and dimensions ##&it, ~HE Refer to individual product drawing. & RBIHHKIZ X 5,
3.Rating ER Max. Rating i KEK 12 V DC _ 0.1 A (Resistive load)(#£41 % 177)
Min. Rating #&/NER 5 V DC _50 uA (Resistive load)(#E#Hi % f77)
4. Electrical specification &% HIVERE
Items IH H Test conditions A, OBk I Criteria ] & & %
4.1 |[Contact resistance Shall be measured at 1 kHz#+=200 Hz, 20 mV MAX, 50 mA MAX. 500 mQ MAX
P2 it BE B (The root of terminal shall be measured.)
1 kHz+200 Hz, &£ 20 mV LLF. &t 50 mA LLFIZ & D ik,
(% > URITICTHET 5)
4.2 |lInsulation resistance |Test voltage : 500 V DC, measured after 1 min = 5 s 100 MQ MIN
i f% H OB Applied position : Between all terminals
Between terminals and ground(frame)
DC_ 500 V o&E~E%Y 15 FAEAM., a7 U—ARICEINL, HIET 5,
4.3 |Voltage proof Test voltage : 500 V AC (50~60Hz, cut-off current 2 mA) No dielectric breakdown shall occur.
fit & Duration : 1 min MERRIIE DI &,
Applied position : Between all terminals
Between terminals and ground(frame)
AC_ 500 V (50~60Hz. EEEEDR 2 mA) OEEZ 1R AR, M7 L —ARic
FIIn9 %,
4.4 |Contact bounce Measured at the operation speed of 10mm/s, 5V DC 50z A (Resistive load). tl, t2 and t3 shall be defined the voltage
and Chattering DC5V 50 u A (HEHiEfr), BEBEE (10mm/fs) (2 TRIET %, fluctuation time not less than 1.4VDC.
RNy A Resolution of measuring equipment shall be at least 200 us. Contact bounce t1, t3: 10ms max.
HEhTF Y 2V 7 SRS EREIZ. 200us UL EET 5, Contact chattering t2:  10ms max.
[Test circuit) If there is chattering no more than 1.4VDC,
= oV continued over 250 u s between charterin
(& =1 ] H 9,
it should be another one.
100k Q
tl, t2, t3(X1.4VDCLL EDEEABRH & 325,
BaoNy oAt 130 10msPA R
Measuring termingl HEF ¥ 2V 7 120 10msLL T
WEiET \
HBEhTF v & ) > ZEICLAVEL T OFEPHAY250 1 s
Vb 258 30oBE T v 2 ) 745,
/ Noise voltage at the range of OFF code shall
be 3.6V min.
0FF —— — 5V (High) 21— ROFFHiH TD / A R1E3.6VLLE LT 5,
OFF oV
3.6V
1.4V
ON ov
ON —— —J v v — 0V (Low)
t] t2 t3
Contact bounce Chattering Contact bounce
BT R FBET X2V T EEAy %
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5. Mechanical specification FgmkaOM:RE

Items IH H Test conditions A, B Ok I Criteria ] & X ¥

5.1 |Operating force A static load shall be applied to the tip of actuator in operating direction. Refer to individual product drawing.
£ & 7 BREER O S A EBE T T ~F T E 2 2 THES 2, (EEIEE N

5.2 |Robustness of A static load of 3 N shall be applied to the tip of terminal in a Shall be free from terminal looseness, damage,
Terminal desired direction for 1 min. The test shall be done once per terminal. and breakage of terminal holding portion.
(Applied to the S fSEim D —JM~__3 N O EZ 15N 5, Terminals may be bent after test.
switch for L, FEISE Y720 1Rl E T 5, Electrical performance requirement specified

in item 4 shall be satisfied.

S O, B K& O TR EFI OB O 720
T, EREL. SWFOBMAYIEFEELEARY
bOET5, Fo, REREZ 4EOEXIMEE
WETHI E,

53

Robustness of wire
(Applied to the
switch with wire.)
N R AR
(N A S
AA v T )

A static load of _30 N shall be applied to the tip of wire in a

direction of the wire putting out for 1 min. The test shall be done once per wire.
N=RAHLTM~_30 N OFarEZ15HENA S,

722 L, I A= ALRYE 20 1R & T 5,

Shall be free from wire looseness, damage,
and breakage of wire holding portion and case
coming off.

Electrical performance requirement specified

in item 4 shall be satisfied.

N ROV AR M O — R ZRFH O
R, MO —Ahorn &, iz,
AR iE AHOBERAMEREZTE T H 2 &,

54

Robustness of
screw mounting
(Applied to the

Switch shall be mounted at _ 150 mN-m by normal mounting method.
AT 2 EHOIA HET 150 mN-m (2 THED AT 2,

Shall be free from damage of thread portion
and abnormalities in operation.
RUEICRFEORNZ L, 2, BfEIC

NN (CRRH I i 3

A static load of 20 N shall be applied in the pull direction of actuator for 15 s.

mounting hole type) N Lk
A U DR A g B2
(BB R4 3 )
5.5 |Robustness of A static load of 20 N shall be applied in the operating direction of actuator for 15 s. Shall be free from pronounced wobble,
actuator BRAEESOEBN I 20 N OF B &2 15 RNz 5, deformation, and mechanical abnormalities.

%Lwﬁ&&wﬁﬁ@@@w:k

M & B

TRUARMETRER ATV, RIBRRIET S,
(1)Mounting method Ef-} 5% Normal mounting method

EROFETEY 175, N -
(2)Acceleration JNjH % 490 m/s”
(3)Duration {F FRER 11 ms
(4)Test direction #k5& )7 1) 6 directions 6 M g )

(5)Number of shocks atBR[RI% 3 times per each direction
(18 times in total)

5071453181 (F18a])

(Applicable to "with|#/EE DOBIRTMIC__20 N OFRMEZISHHMZ 2, Flo, BAICEREORNT L,
out lever” type.) A static load of 5 N shall be applied in the perpendicular direction of operation at
(LR—#EL X A 7|the tip of actuator for 15 s.
(i ) HEES D SE TR 1 SIS 5 N O E 215K 2 5.,
5.6 |Wobble of actuator |Run-out(P-P) shall be measured by applying a static load of 1 N in the perpendicular P-P : 1 mm MAX
B E B @ #& v |direction of operation at the tip of actuator.
(Applicable to "with [ BRAEE O JEdmICAEB 7 & EAIC_1 N OFFEZ N, HRIVIEEKRME) 2 0ET 5,
out lever" type.)
(vA—ML %17
(38 )
5.7 |Vibration Switch shall be secured to a testing machine by a normal mounting device and method. Contact resistance #EfifKHL (Item 4.1) :
M = Switch shall be measured after following test. 1 Q MAX
A v FHIEBRORM R, B HIETRBEICEE L, Tis Ttz irn Insulation resistance #ffxiHT(Item 4.2) :
AR MNET D, 10  MQ MIN
(1)Vibration frequency range fEENEHIPH : 10~55 Hz Voltage proof (if&E+ (Item 4.3) :
(2)Total amplitude #EHE : 15 mm Apply _ 500 V AC for 1 min.
(3)Sweep ratio fF5| DE|IA 10-55-10 Hz  Approx. 1 min  #J14y No dielectric breakdown shall occur.
(4)Method of changing Mol DN &,
the sweep vibration frequency Logarithmic or linear Operating force {F@E)/; (Item 5.1) :
BRSOk KB E T Within specified value.
(5)Direction of vibration . Three perpendicular directions including actuator HsEN L35,
PREYD S5 M) BER 2 B TR E 3T ) Shall be free from mechanical abnormalities.
(6)Duration #RENFH : 2 heach (6 hin total) 4% 2W¢fE] (B 6HF[H) FEMRADIC B E N2 L,
5.8 |Shock Switch shall be measured after followmg test. Contact resistance #EfifKHL (Item 4.1) :

1 Q MAX
Insulation resistance #afxiRFL(Item 4.2) :
10 MQ MIN
Voltage proof &L (Item 4.3) :
Apply 500 V AC for 1 min.
No dielectric breakdown shall occur.
MR DN &
Operating force {E®)/; (ltem 5.1) :
Within specified value.
BUSEN &35,
Shall be free from mechanical abnormalities.
BERAIZ RE 2 &

ALPS ELECTRIC CO., LTD.
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Soldering heat
(Applied to the
switch for
terminal type.)
AT B
(FrvB2AT7TD
A A T )

TR THRBR ATV, B ERHERET D,

(1)Solder ILA72 : Sn-3.0Ag-0.5Cu

(2)Flux 7 Z w27 A : Rosin flux (JIS K 5902) having a nominal composition of
25% mass ratio of water white rosin in 2-propanol
(JIS K 8839) solution.
2 (IS K 5902)D2-7 18 ) — LIS K 8839)&IK & L.
REITEEe Y U H25% LT 5,

(3)Temperature and immersing time iR & 12 & H5H]
Temperature &% (C) | Time I¢fE(s)
Dip soldering 7« v 713 A 72 260+ 5 5+ 1
Manual soldering  FiTA 7 300+10 3,

The switch shall be heated to comply with example of dip soldering condition at

page 6/7. The measurement shall be made after going back to normal room temperature.

6/7~ -/ DT 4 v T HROBEFNHENNE L, FIRIZE > THRORIET 2,

The load shall not be applied to the terminals during manual soldering conditions above.

FREFFHEET TR, WAICHEZNNT CREREMA T 2I1TDRNnZ &,
(4)Immersion depth : Immersion depth shall be at copper plating portion for
RIBRS P.W.B. terminal after mounting.

Thickness of P.W.B.(Single sided copper clad phenolic resin
PWB.): 1.6 mm

Immersion depth shall be at wiring portion of lead wire for

lead wire terminal.

7Y MERA T Y o MERGESEY 7 = 2 — it
BB (t1.6)3E4E% . SR £ TR,

U — RELR 130 7D U — R B I A 121,

DOCUMENT No. TITLE PRODUCT SPECIFICATIONS PAGE
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Items IH H Test conditions B G Criteria ] & K ¥
5.9 |Solderability Switch shall be checked after following test. More than_90 % of immersed part shall be
(Applied to the TR THEBR TV, HBERMHERET D, covered with solder.
switch for (1)Solder LA 72 © Sn-3.0Ag-0.5Cu If frame is made of tin-plate, cutting section
terminal type.) (@QFlux 77 w2 A : Rosin flux (JIS K 5902) having a nominal composition of shall not be applied.
TATZAT T 25% mass ratio of water white rosin in 2-propanol RIE L2452 0_90 %L ERIFZATZTEDONT
(FrvdATD (JIS K 8839) solution. W5HZ L,
AA T ) YIS K 5902)02-7F 1% ) —L (IS K 8839) ik & L. 722 L, 50 oA R, wibrmiEE A LR
REITEERe Y U 25% E T 5, Y,
(3)Soldering temperature (XA 7ZIRE : 245+5 C
Immersing time IRIEWF# © 5105 s
Flux immersing time shall be 5~10 s in normal room temperature.
22U, 77 v 7 ARIEITHIR T~108 &35,
(4)Immersion depth : Immersion depth shall be at copper plating portion for
RIER S P.W.B. terminal after mounting.
Thickness of PW.B.: 1.6 mm
Immersion depth shall be at wiring portion of lead wire for
lead wire terminal.
7V MEBAEEFIETY o B EAR(E1.6)FEHERE . AT £ TIRIE,
U — RECERAG 1300 0 U — R D I & 1R,
5.10 [Resistance to Switch shall be measured after following test. No abnormalities shall be observed in

appearance and operation. The electrical
performance requirements specified in item
4 shall be satisfied.

HBUZE LWETEDIRNW T &,

F/o. BIEICEREN R, AHOESHIMERE
e+ 5L,

511

Resistance to flux
(Applied to the
switch for
terminal type.)
= Z > 7 A%
(ForvZATD
ZA  FITH#EA)

Switch shall be checked after following test.

TR TR ATV, HBRSHERR T D,
(1)Equipment  3%{& : Auto-dip chamber 4 — 5 ¢ v 7k

(2)Solder TATE
(3)Flux 7T v 7 & :

Sn-3.0Ag-0.5Cu

Rosin flux (JIS K 5902) having a nominal composition of
25% mass ratio of water white rosin in 2-propanol

(JIS K 8839) solution.

YIS K 5902)02-7F 1% ) —L(JIS K 8839)iRik & L.
BETEELD Y UR255%E 15,

(4)Solder temperature [TAZIEE ¢ 260+5 C
(5)Immersing time RG] : 5*1 s

(6)Immersion depth
RERS

Immersion depth shall be at copper plating portion for
P.W.B. terminal after mounting.

Thickness of PW.B.: 1.6 mm

7Y N EAR(11.6) FE L T IR E TR,

Flux shall not be risen up to contact.

Shall be free from abnormalities in operation.
PBERMETT T v 7 AN ERBRNT L,
o, BIEICRER N &,

Cam angle KZf4 :40° MAX.
Cam material K 7%/ : 66 Nylon or POM
- Position of actuator FBR A 77 (&
Upper limit of total travel position:
Refer to individual product drawing
eEEE FR T AT 5,
ARSI K 5,
- Operation speed RZ@IfFA ™ — K :100mm/s
- Operation stroke KZ&{EA hr—2 : 10mm

©o 0o
I

*Two directions as shown on Fig.2.

[X|20>2 75 [

Fig2

=0t

6.Durability it /AMERE
Items TH H Test conditions AR & Criteria  f] & M %
6.1 |Operating life Switch shall be operated 300,000 cycles at 120 cycles/min without load. Contact resistance #fitfiiHt (Item 4.1) :
without load M fR7 12 7C 300,000 A 27 L (EMEREE120H A 7 v /53 )ikt B E & 1T 9 . 1 Q MAX
Fii = W TS Insulation resistance #fxiPi(Item 4.2) :
- Operation form (fig.1) #/EERE (KLZ kD) 10 MQ MIN

Voltage proof (fif&E+ (Item 4.3) :
Apply 500 V AC for 1 min.
No dielectric breakdown shall occur.
MR D722 &

Operating force {E#®h/7 (ltem 5.1) :
Within__£10 % of specified value.
B Moo £10 % LI,

No abnormalities shall be recognized in

appearance and construction.

MBI, HEEIZRE RN &,

Contact bounce and Chattering (Item 4.4) :

RN A BTy 2 7

20  ms MAX.

ALPS ELECTRIC CO., LTD.
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B i ft B =

PAGE
4,8

6.2

Operating life
with load
B & A

Switch shall be operated 300,000 cycles at 15~20 cycles/min

with__ 12 V DC_0.1 A. (Resistive load)

DC_ 12 V, 0.1 A{KHIATR)IZ 300,000 1 7 WV (BEEE15~20Y1 7 v/ 43)
EREENEZT 9,

- Operation form (Refer Operating life without load)
BRI AR M OERB I X 5,

Contact resistance #fitfiHt (Item 4.1) :

1 Q MAX
Insulation resistance #afxiKFL(Item 4.2) :
10 MQ MIN

Voltage proof [HEE (Item 4.3) :
Apply 500 V AC for 1 min.
No dielectric breakdown shall occur.
MaRRE D RN &y

Operating force {E#Eh/j (Item 5.1) :
Within__£10 % of specified value.
BRSO £10 % LI,

No abnormalities shall be recognized in

appearance and construction.

S, HEEIZRE N RN &,

Contact bounce and Chattering (Item 4.4) :

BRAT A BT H ) T

shall be made within 1 h. Water drops shall be removed.
60+2C, FHAIIEEL90~95%(Z TH00MF[ARRER 2, &R F i o IS LR RDMGE. L 1RRs R AN
WET D, 72720, KEHRY R,

20  ms MAX.
7.Environmental test ififfE M
Items IH H Test conditions B G Criteria ] & i ¥
7.1 |Cold After testing at —40+=2°C for 500 h, the switch shall be allowed to stand under normal room |Contact resistance FEflfiiii (Item 4.1) :
[ temperature and humidity conditions for 1 h, and then measurement shall be made within 1 h. 1 Q MAX
Water drops shall be removed. Insulation resistance #fafxHPi(Item 4.2) :
-404=2°C |2 CH00MRF MR % |, o T W P L LR e i L LRI AN E 3 5 10  MQ MIN
7272 U, KR BR<, Voltage proof &L (Item 4.3) :
Apply 500 V AC for 1 min.
No dielectric breakdown shall occur.
el DN &y
Operating force {E#Eh/) (Item 5.1) :
Within__£10 % of specified value.
BUEMED_ £10 % LI,
No abnormalities shall be recognized in
appearance and construction.
SMBL. HEEIZRE RN &,
Crack and gap of sealing part due to thinning of
wire coating is acceptable.
(Applied to the switch with wire)
N R ADHEEEICLDEIEE Y F v 7 K
BRI A &5 (IN—RAfF&E AL v FITHH)
7.2 |Dry heat After testing at 85=2°C for 500 h, the switch shall be allowed to stand under normal room Contact resistance #fitfiiHt (Item 4.1) :
[ temperature and humidity conditions for 1 h, and then measurement shall be made within 1 h. 1 QO MAX
85+2°CIZ CH00MF I FRERTE , & IR H 1 P IS LRE R e U LRER ANICIE T 5, Insulation resistance #afxfKHr(ltem 4.2) :
10 MQ MIN
Voltage proof THEE (Item 4.3) :
Apply 500 VvV AC for 1 min.
No dielectric breakdown shall occur.
MefE DN T &
Operating force {E®)/) (Item 5.1) :
Within__£10 % of specified value.
HEED_ £10 % LI,
No abnormalities shall be recognized in
appearance and construction.
HMBL, HEIBIZRE NN &,
Crack and gap of sealing part due to thinning of
wire coating is acceptable.
(Applied to the switch with wire)
N RADHBEEICLDEIEE Y 7 v 7 B
BRI 42D =R A E AL v F )
7.3 |Damp heat After testing at 60=2°C and 90~95%RH for 500 h, the switch shall be allowed to stand Contact resistance #ZfitfkHt (Item 4.1) :
(R T under normal room temperature and humidity conditions for 1 h, and then measurement 1 Q MAX

Insulation resistance #afxiKFL(Item 4.2) :
10 MQ MIN

Voltage proof (fif&E+ (Item 4.3) :

Apply 500 V AC for 1 min.
No dielectric breakdown shall occur.
MR D722 &

Operating force {E®)/; (ltem 5.1) :
Within__£10 % of specified value.
Mmoo +£10 % LI,

No abnormalities shall be recognized in

appearance and construction.

MBI, HEEIZRE RN &,

Crack and gap of sealing part due to thinning of

wire coating is acceptable.

(Applied to the switch with wire)
N R ADEE I L DEIEE Y Z v 7 KDY
BRI & T2 (N—R A& AL v FITHE )

ALPS ELECTRIC CO., LTD.




(DS-PU1)

DOCUMENT No. TITLE PRODUCT SPECIFICATIONS PAGE
SPVQ3—S—032 #l T ft 1E = 5,/8
Items IH H Test conditions B G Criteria  f] & & %
7.4 |Salt mist Switch shall be checked after following test. No remarkable corrosion which is functionally
oK 2 TREAAE TR ATV, BRI MR T D, harmful shall be recognized
(1)Temperature IR . 35+£2C HRE LA ERZELNIUNRNI L,
(2)Salt solution  HEI/KIESE : 5+1% (Solids by mass) (B & lt) Crack and gap of sealing part due to thinning of
(3)Duration FRBREFR 0 100 =1 h wire coating is acceptable.
After the test, salt deposit shall be removed in running water. (Applied to the switch with wire)
AR BHI AT S LT SR 2 3K T & T INTRADHEE L DE I 7y 7 K
BRI E 42 (=R A E AL v FITHH)
7.5 [Heat cycle After 100 cycles of following conditions, the switch shall be allowed to stand under normal room Contact resistance #fitfiift (Item 4.1) :
BN o temperature and humidity conditions for 1 h, and measurement shall be made within 1 h after that. 1 O MAX
Water drops shall be removed. ; : Hr g 2) -
FERAHETI0091 2 LB . BRI ISR LSRR BT 5 nouletion resistance (GELIH(lem 42
o712 U, KT BR< Voltage proof it £ (Item 4.3) :
85+2°Ce Apply 500 V AC for 1 min.
No dielectric breakdown shall occur
HatRAEE D 720N 2

Normal roome

Temperature %18 Operating force {E#h/; (ltem 5.1) :

Within__£10 % of specified value.
HFED_£10 % LI,

40 +3°Ce No abnormalities shall be recognized in
appearance and construction

S HEEICEBE NN &,

Crack and gap of sealing part due to thinning of

30min« 30mine
wire coating is acceptable.
Smine Smine (Applied to the switch with wire)
1 cycles S N R ADHBEE I L DEIE Y T v 7 R
BRIENE AT & T8 (= A E XA v FIZHEHH
7.6 |Protection Switch shall satisfy IP67 of IEC standard. Contact resistance #ZfitfHL (Item 4.1) :
(Applied to the IECHIKS IP67TATNET D Z &, 1 Q MAX
switch with wire.) Insulation resistance #fifxikHr(Item 4.2) :
(ESi e Distance from Switch to water surface shall be 1m. 10 MQ MIN
(N—R AT E There shall be no water ingress to the amount which causes harmful influence Voltage proof [H#ETE (Item 4.3) :
A FITiEH) after 30 minutes of immersion. Apply 500 V AC for 1 min.
AA wFNHKEE TOREEAImE L, 300 MiEE I B, No dielectric breakdown shall occur
HEREEBEEUDEOKDBANRN &, Ml EE D 7N 2

Operating force {E®&)/) (Item 5.1) :
Within__£10 % of specified value.
HFsED__£10 % LI,

No abnormalities shall be recognized in

appearance and construction
S HEEICEBE NN &,

Precaution in use ZfEfH FoEE
A. Safety precautions ZZ4=(ZB89 5 ZVEE

Al.

A2.

A3.

A4,

AS.

AG.

Please take precaution for use to confirm electrical rating, specification and terminal connection prior to operating the product.

It may cause the product malfunction if it is used over specified electrical rating.

ERE, AR, SOl E X< THERO B, BEWTEI W, ERABELX THEHT S LREERLA A v FHEDRRK & 25N 03 H 0 £,

If it is used over the spec of electrical rating, durability or environmental conditions, it may cause trouble because the circuit may have

damaged by abnormal heating or firing. Additionally, if it has a chance to be used over rating due to some abnormal conditions,

please take measures against overload problem by protective circuit.

TERE - BAPASA « BREERMFOMEREH B2 CITFM S ET & BEREH - BAETHBREICL 2FHOBNLADH Y £3 O TREET TS0,
FREMEHETERZEBA5ENNH L5013, RERIKE CHEITER O R Z B L7,

When the switch is removed or installed the power must be turned off. Otherwise there is a risk of electric shock.

ZA y FORVAFFER A LIE, BELICEFEEELZTORNTIEI Y, BEBICHNE T LEETLERAH 0 £,

If it is applied to high safety required applications whatever functions, please install a protective or a redundant circuit to conduct enhanced safety.
MBEOINZ DD 53 MWL EMENRD BN DRIV D & Xd, RiEREEOILR B 25T TSROzt L2 X5 K9 BBWE L7,
Please be sure to conduct quality verifications under actual operating condition in order to achieve improvement of reliability.

R Lo, BPEMARETOMERE Zz BB L £,

The flammability grade of the plastic used for this product is "94HB" by UL Standard (slow burning). Therefore, disable to use in the place of catching fire,
or take measures to prevent fire spread.

ARG LT D BIEHEOMREEZ L— FIZU LB O” 9 4HB” (BB L—F) MHEZMEHL TR £9, 2 L UIEREOZNDLH 55T TO
@ﬁﬁ%i@tféﬁx JEBERS I R & BV L £ 7,

B. Circuit design [0l &%t
B1. This product is designed and manufactured for DC resistive road. It should be used within specified rated voltage and current load.

B2.

B3.

AR TEROEPTAM HIZEREE - &I TV ET, EBit. EEOHPITERNTHEHA T IV,

Even |t is used in stationary current within specified range, if inrush or surge current/voltage generated in the circuit (capacitive load (C) etc.),

it may have some damages to the contacts. Therefore, contact protection circuit should be installed accordingly.

W B OMERREHAN T AW Z<IBETH, BIRKICEA - 3 —VERELENFEET DA (FEEAR (C) %) O%LEIE,

BRICH A=V 252 DA D D £ O TREIS U THEARGERK O A Z BV L X7,

Please design both circuit and software to avoid malfunction within specified bounce or chattering. Also, please check circuit performance into actual

operating condition and temperature range.

It is necessary to design circuits or software that are not affected by the bounce and chattering specified

BUESNINT U ARTF ¥ & U 7T, By FAREELZRWERERE (V7 MRE) 2BV L ET, £ EOBIESRM & IR CREIEOMHR
BEWELET,

ALPS ELECTRIC CO., LTD.
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C. Mechanism design Fét#a%

C1. Please do not depress the plunger to over specified upper limit of total travel position. The switch may have some operation failure.
2y FEAEIL, EBHEME LREZBX THLAERWE I ICTHEELSEIW, BERRERIBNNRH Y 7,

C2. Application’s knob stopper must not be utilized for the switch plunger stopper. The switch may brake and malfunction.

2 FEBAIFRD A R v /X—=L LRNT TV, AA v FRE LEST 280 08H 0 £7°,
C3. Total travel position should be designed between surely ON/OFF position and upper limit of total travel position.
Regarding dimensions, please refer to individual drawing.
AL F O LIABNLEIL, FHEEIZAA » FHBON/OFFT HA0HE & B8 & E FRAZ B W IEOM TORELBEVLET,
SHEICBE L E LI REKA~DOFENHE L 2> TEBY T DT ﬁn%wii

C4. The plunger returning force must not be utilized for application’s knob returning force.
2L FATA ROWRNZE Y b ADEFOHE )& LTTHEMITEEEADOTIEE T IV,

C5. The switch will be broken, if you give larger stress than specified. Take most care not to let the switch given with larger stress than specified.
(Refer to the strength of the actuator.)
2ZA y FEAEIZHUEU LOMEP MDD & A4 v FRBBT 2560850 £3, A4 v FICHEU LOMES MO L RNE I ICTHEE T IV,
(BRAEERSRAE 2 HR)

C6. When the switch operates by a cam with angle, please select material which has low friction resistance and a cam must not touch to the rubber boot.
Operation speed, frequency, and stroke, or a cam material and shape may be affected endurance performance of the switch, so please evaluate in actual
operating condition.
ﬁA-Fy&ﬂié@ﬁ®%ﬁ\Mﬂr'%ﬁ#@m@w%@%Lﬁb TAF vy FICFHLARVIRE LTI IZEW, E8 il ByEsE,
BEFIAL B ENM AL > FOMAMIZEEL T 0T, EREARECOMRELBENLET,

C7. Normal using condition should not keep depress the plunger, please consider designing to select either Normally open or Normally close appropriately.
WHOTHAPRENZ T A REMLAALLEEFICRORNE Y, J—<AF—F v, J—< 7 a0 — X &l O8RIR U7 A HERE L £,

C8. If it is use ultrasonic wave welding on the unit, depending on vibration direction and frequency, it may cause resonance-phenomenon with the switch
and deteriorate performance. Depending on the Switch mounting condition and vibration direction, it may lead to contact failure ex. decreasing of
contact pressure or abnormal abrasion. Therefore, please take measures influence for the switch by mounting evaluation.
2=y MCTHEBFRES Z Ed 28500%, IREFm, IR L > TIAA v F LIRS 25| SR Z LIRS T 28003 H 0 £,
14/%®@HTK L CIRE AT KD SEAERTOREERER EOBRAEEFEICELIRNDNH D 3O T, FEFMII TEERMFR VDAL v F~DEL
TN CHERNTTET ET L O BEWEL £,

C9. Operating speed is recommended from 10mm/s to 500mm/s. When using it at a speed exceeding it, breakage of the switch and a decrease

in the number of life times may occur.
EEH I X10mmis~500mmis 2 HELE L Tl D £9, TNEBAL2HETHEHT 556, A1 v FOBIESLHEMEEOK TR Z D £,

D. Usage environment i f Bz 55
D1. The switches should not operate both high limit and low limit usage temperature conditions continuously. Regarding usage range, it is specified
according to each environmental test on this specification. If it will be used limited temperature, evaluations are required to confirm if it is possible to use.
el IR EE A DH oD B BRAT T & OV R BRAIE T ORI O Mg IR EE A, RBHEMRFORE IFR M ERZEOSMESEARBROFMMN L 2D 3D T
THE TSV, EHIRE LRE O TR CHEGEEIEZT 5 56 1%, MREEIREENFIREDE 5 D OMRNMLEL 720 £7,
D2. If this product is used in case of the following environmental conditions, it may cause contact failure due to corrosion.
UITOMBRERE T CHERNShE T &, YRGAOMERICEELZRTTREENLRH Y T O THARRICZERE TSV,
(1) Region of sulfureted hot spring area, or exposed car exhaust gas place, as normally used.
Bt ORISR M S5 H R T R 358 AR5 D TR0, HENELSE OPER AT A DS AT 25T THEI T 256,
(2) If this product is installed to your modules, please note if your parts/materials are affected to the switch performances.
[Fl—ty PNICEH SN DEHMIZELE LTI, UTORICTHERT IV,
+ Regarding plastic parts, rubber materials, adhesions, plywood, package materials and grease/lubricants for mechanical drive, please do not use included in
sulfurization or oxidization components which are generated harmful gas.
PSR iy, = A B A A, 5 BR MR A B KB I L2 ) S DA DWW TR, B b T ZA 2 AL WS O Z T L TTF I,
+ Your applications should not have any spaces of filled with harmful gas around the switch area.
Ty FRICHARTM L, A v FRADIHET DXL 070ty MEELZEITH X OICLTTFEVY,
« If you apply to silicon rubber, grease, adhesive agents or oil, please do not use the parts which are generated low molecular siloxane gas.
Once generated low molecular siloxane gas, it may cause contact malfunction due to generated silicone dioxide coating on the contacts as insulator.
) :f‘/%\:flx,ﬁ\) ASEERNAANEENSNDGEIT, B FeXh o TAEZFRAELRNWEDEZMEH L TSN, By FIm i o T ANRHEA
LET & SWHLENC, “MLERORIEAZ U L THEARE L SR THE1RH D £,
D3. The switch operation into the water is not guaranteed. Water and dust proof grade IP67 is specified to sink 1m depth for 30 min and then no water intrusion into
the switch inside.
K TORPABEIIRIEL TR Y E A, Pk EEREEFRIP6TIE, KIFEIMIZ305 [ ER D KDRAFEAZHER T HHEL > TBY £7,

E. Customer process &% Lf2
E1l. The plunger is small and weak, Care should be taken to assure that excess force is not applied on the actuator when P.W.B are stacked or transported,
also during assembly process.
BRI N S W2 OREN I 72> TER Y £3 O T, HrE TERNOPWBEQRCHARE, £ 7ML TORS, #EEIC MO bR WX 5 THE T IV,
E2. If the rubber boot is pulled or scratched, or accumulated into assemble process, also touch to cam (actuator), it may happen operation failure due to
rubber boot broken or came off from the plunger.
TLF Y v LG50 D . Gl o< . AL TRIZIIEA LG E . EBEEDO D 2E T L2 E. oM uIc L0 BiERR 0B
DY ETOTITERBENET,
E3. The rubber boot swells when exposed oil or chemicals. Depend on type, amount of oil or chemicals, swelling extension value is different.
If some grease applies to the rubber boot a lot intentionally, it may come-out from the plunger.
Be careful about oil or chemicals adhesion to the rubber boot area. Regarding confirmation of grease affection, compatibility test should be required.
Additionally, please be aware that solvent toluene or cyanoacrylates adhesion cannot be used.
TAF Yy AL, W RIS LTI OMERHY . TOFEE - BICK S TEOEAWTERY ET, 7 —REZBEICZEICBALET &, Hﬁ
AT7A 1\75>f5571~ﬂémﬂ75>2§?) VETOTIEEBNET, DLRLRTIZAD TV —REBAAT 556 13T L%y v FIfE LWL D TERETEL &4t
H%ﬁ@wEeO%iLTi FEEAEN T 20 - i TOBESHERBROMBEDBLE T, B M U FEOFERERRCYT /770 7— R @E%ﬁ
WX LTI TEERADOTIERE TSV,
E4. When product pick up from a tray, be aware that do not accumulate as mountain. The rubber boot may brake due to scratch by terminal edge.
P LU= ZRD BRI, WA EREA BT RVWE D ICEEBWET, WIS TIAIAN—Z B S5 AR H Y 7,
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F. Individual product 5 &5
F1. For Soldering terminal (Straight, Angle, Lead and Dip)
1. When soldering, if excessive heat applies to the switch, it may cause degradation of the switch operation. Conformity soldering within specified condition.
AT OB, A4 v FICBRRIIATEBD MDD > Te 6. A vy FRIEFITHERE L2 R8N 1 H D £TOT, MHARERMENTOEELZBEWLET,
2. Please note that if the load is applied to the terminals during soldering, it might be deformed and defected electrical performances.
U2 XA SNDSE. WmTICWENINDY T L&k T E | BERLOCEZIFFELILOBENRH Y FTOTIER TV,
3. When soldering, the water-soluble soldering flux should not use because it may cause corrosion of the switch.
WEATEART OBE, KEMET T v 7 AIAA v FZFREIEL2BZNRH Y T OTIEAITBEREIT TSV,
4. After soldering, please do not clean the switches by solvents for any reason.
IZATEA TR, BAIETAAL v T E2WF LRV T T IV,
5. Profile of dip soldering temperature.
T4y TIIATERRE T 77 7 A V&R

Peak temperature ' — 2 JEJE

100°C +10C 260+5C 5=*1s

60sec

6. Designing printed pattern and parts layout shall be given due consideration, because the characteristics may change by warp of P.W.B.
RO Y VIZ Lo TRHEDREILT 2580 H 0 T DT, NF—UGH LA T U MZOWTUITHERE F SV,

7. If you use thinner through-hole PWB than recommended thickness, please fully confirm the soldering conditions in advance, because there will be larger
influence from heat stress.
AN =R = D7V > b I OHERARIE & 0 etz A SN2 5613, AR KD SR F L 2AORENRE 2D T O THEHEMTRFIZONTIE
FANC 022 Z LT RSV,

8.  When mounting to PWB, please pay enough attention to float of the switches.
BRI FIET DT, AA v FEESICHZICTERLS IV,

9. The switch bottom portion (terminal side) was not IP67, so need to apply sealing material either adhesion or potting material.
AA v FIERE T 1XIPETICIIRIE L TR Y THADOT, HEFCR YT 0 IMEHC X D IE 2BV LE T,

F2. For with lever

1. If the lever is depressed from abnormal directions as below figure or applied unbalanced load, it may cause the lever broken and concern about
durability performance degradation.
L= R ONT IO K 5 REMES RSN S OMEDIMD L & LA=R AL v F O, IHAFEMOIERTREDFK L2 FFTOTIEET I,

Figure of item C8

Figure of item C10

40°max.

R2 min. ‘ * ‘
_rMorethan %\‘
total travel position ( )
F ! ]
— o)

F3. For Wire harness

1. Please do not apply any forces to the wires directly and do not bend the wires from root of connection for your assembly. It may cause the switch broken and concern
about sealing performance degradation.
N AU EDIND o TAREER N —R A OG5 LE D EHEE S 2 L5 RE MR E T D L. A v FOBIEL L —AMSLOFIK L 720 T+ DT
THELTEEV,

G. Storage method {#%& /7%
G1. Please store products in normal temperature and humidity condition and avoiding direct sunlight or corrosive gases in storage room.
Even limited store period is Max 6 months after delivery, please use products as soon as possible.

LA A TERE D E F HHE, FIE TR B OEO Y72 & TR A DA L2 WIGFTNCRE L. AL 6 » AUNZRE L LHRS 72 B THEAT S0,
G2. After opening the box, if there are remaining products, please seal again by plastic bag tightly in same above environmental conditions to avoid some corrosions.
And please use remaining products quickly.

FREAE OBE# L, AV R CTHERLZES LAV E DERZMY FRREFRICERE FTRE L TTRFIW, o, TARNIITHEA TSIV,
G3. Please do not stack boxes excessively.
T2 OFEABEIUIIT DRV T TSV,

H. Others % Mft

H1. If we do not get an approval or no orders in the past year since we issued specification, it should be invalid.
AAARFITFETH LY TERZBE LT, Z&R. UIREOBENGEIL, Bl SETW LS ET,
H2. Due to certain reasons of our company, we might be change somethings (Ex. Package box etc.) except specified dimensions on the drawing or product
characteristics on the specification.
L BB AR I HUE STV B~k BERFEDSL (B35 122X E L TIE. YHoMEIC RV ERT 25403 H D ETOTITE TS,
H3. 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.
E WA o H B EERNIC L0 Bl S ATV 2 -G OmHICER L Tid, FERAZETO L, LERFF, FhEFar Lo TIZEN,
H4. 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.
HHEMRUIT e FORAEREH RN TIE, SRS EZ -OEA LTSy, e, BERMICEAOHEGE - A THEA S BZNRH D
EN - BUA - AT~ LG 2 - EIHE L2 TZan,
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H5. 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.

LEE FHCHRZIE L TW R0 E D Ak, AV, FE, HEK, FEIEER. @EHKE. 72— XA 0 MESRF O RE S AT RE

RESNI DT, LWk LT, - OfilEgas, 568 - M2 CETIC b 2 EERFEO B TIT—EMN Ly TlZawn,
EREDOEAEIEOFRLISN T, Eittids. Dilas. BSEas . RSSO mEO R e - (S22 02 &I D HE To T OB,
WA SR 2 TR 22K D, Eid e v b TOH S RE A RO 21T > TV o2z LT,

7 x— b — TGN REERIES, TUREIE, RAEMEDTLRGE, IERERREEIE DO v b TORERMKHKFHZRIT TS,

ALPS ELECTRIC CO., LTD.
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