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BACKGROUND AUTOMOTIVE STANDARD
S
1. General —fREE

1.1 Application

1.2 Operating temperature range
1.3 Storage temperature range
1.4 Test conditions EAERIKHE

WA

This specification is applied to low current circuit (Secondary circuit) rotary switch used

for automotive electronic equipment.

COERBIELLCERETRBICAVIEETRERA AMERE) D—2Y Ry FSERT 5,

EMAREHE: —40 ~ +85C
REFREHE: —40 ~ +85%C
Unless otherwise specified, the atmospheric conditions for making measurements and
HEBERVAERBTRESNEVDRBY U T OBEEREDEETTS,
Ambient temperature & E: 5~35C
Relative humidity —#E%HZEE: 45~85%
Air pressure s E: 86~106kPa={=869—*4-1n969mbar=}A

tests are as follows.

Should any doubt arise in judgement, tests shall be conducted at the following conditions.

F=EL, HIBICRREECHE S ILUTORERE TS,
Ambient temperature g . 20+2°C

Relative humidity ~4Ax}iREE: 60~70%

Air pressure k- H: 86~ 106kPa{860-+1060mbar} A

2.Appearance, construction and dimensions #M8., #3i&, <%k

2.1 Appearance M

2.2 Construction and dimensions

Switch shall have good finishing, and no rust, crack or plating failures.
EBOHLIFIZRIFC, BELEECH. 5. Bh. DoEFRRUFBSE B> TIHESHEL,
#HE. sk Refer to individual product drawing. ERISEZEIZLS.,

3Rating T Maximum rating B KE4&_ 12V DC __0.1 A (Resistive load)(3EHE%D
Minimum rating R XEH#_ 1V DC __10 u A (Resistive load)3EHERD
4. Electrical specification TE&AMMEEE
tems IH B Test conditions BB EH Criteria ¥ & ¥ %
41 Contact resistance Shall be measured at 1 kHz#+200 Hz (20 mV MAX, 50 mA MAX) or 1 A, 5 V DC by 1 Q MAX
MR voltage drop method. .
1 kHz+200 Hz, B 20 mV LT, B 50 mA LUFICkDHE,
F/IE DC 5V, 1A OBFEBTATRET S,
4.2 |Insulation resistance |Test voltage: _100 V DC, measured after 1 min = 5 s _100 MQ MIN
giEmn Applied position: Between all terminals, Between terminals and ground(frame)
DC_100 V OEEE 15 +5HWEmEFHER. SFIL—LBICEML. MET S,
43 |Voltage proof Test voltage: _ 100V AC (50~60Hz, cut—off current 2 mA) Duration: 1 min No dielectric breakdown shall occur.

&K Applied position: Between all terminals Between terminals and ground(frame) fEBEOLLNE,
AC_108 V (50~60Hz, BREEF 2mA)DEEZF19 B TFHER. SFIL—LRMIZ
Ny %,
5. Mechanical specification” HHERIPERE
Items 1 B Test conditions BREH Criteria ¥ & H #
5.1 Rotational torque Refer to individual product drawing.
BV A BERRAZEIZLD,
5.2 |Robustness of A static load of M}gﬁ&all be applied to the tip of terminal in a desired direction|Shall be free from terminal abnormalities, damag
terminal for 1 min. The test shall be done once per terminal. e and breakage of terminal holding portion.
i E T RIRED—HH~_5 N BEEE15MNZ5, Terminals may be bent after test.
ERIFIHEFL=V1EET S, Electrical performance requirement specified
in item 4 shall be satisfied.
WFOBE. HERVEFRESOBROLNC
& MFOBMAYIEELEZEWEDET S,
BBRE 4A0OTRMMEESRET L,
5.3 |Robustness of actuat|Switch shall be mounted at M normal mounting method. Shall be free from damage of bushing thread p
or (Applied to center HE{?}FEU)btimﬁmﬁﬁﬁﬂi’ﬁwﬁfﬁwﬁﬁ%o ortion. There is no abnormalities in axis rotatio
nut mounting type) _ n and caulking portion.
BRATSRE (Fubsd WRHhCHOBENH>TITESHL,
BLTIZER) HOEER VAL AMBIEELLECE,
54 |Robustness of A rotational torque of _0.5 N-mi5 i-emM\ shall be applied to both end stops for 15 s. Shall be free from wobble, deformation and
Actuator WOBEEFEARETRIZ__05 N-m E=Sst=haf-omi/ ] FLOEISPRINAS, mechanical abnormalities.
BAEMISE HERVEAYDINZE,
A static load of w@aﬂ be applied in the push and pull direction of the |HHMICREDINIE,
shaft for 15 s.
BAEBOSIBRAERCIPLAAHEIC 100 N BEEXI5WHEMZS,
A static load of __1 N-m all be applied in the perpendicular direction of th
e shaft at the tip of shaft for 15 s. (Applied to center nut mounting)
BB OSRICSHEESHAEIC__1 N-m I E—ALMESERMZ S, (Fy
FESHICER) .
‘% %3 @:ﬁ:& ETE  Dun.09.20 TL% 'Pr(.K. C.H|  APPD. CHKD. DSGD.
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kems 1§ B Test conditions S BREH Criteria ¥ & & #
54 |Robustness of A static load of 0.5 N-m all be appiied in the perpendicular direction of th|Shall be free from wobble, deformation and
Actuator e shaft at the tip of shaft for 15 s. (Without nut mounting) mechanical abnormalities.
BIERmEE BAEBOERCHMEBEAFHEIC__05 N-m HIFE—AVMEISHRIMZ S, (| HERUMAYDLENZE,
v EDHIELICER) BHMICREOLLIE,
55 |Wobble of actuator Run—out(P-P) shall be measured by applying a static: load of +=N4=t02=gfFin the Measuring posit|Run—out
BESoiEh perpendicular direction of operation at the tip of actuator. A {.5N ion from mount|(P-P)
BREBOERIFBHALEEIC SNHSL=BORTELMA . FENIBEABDENET S,  |ing surface
A\15N 30mm 0.45mm MAX
5.6 Vibration Switch shall be secured to a testing machine by a normal mounting device and method.
iR Switch shall be measured after following test. Electrical performance requirement specified
EROBRMARE RAFETHBBICEEL, TRAHTREBRETL. ABRATT S, in item 4 shall be satisfied,
(1)Vibration frequency range IRBI#EEE: 10~55 Hz HE% JEOBRMMEEEETIIE,
(2)Total amplitude 24RIE: 1.5 mm Rotational torque [EEERILY (Item 5.1):
(3)Sweep ratio WEIDE(S: 10-55-10 Hz  Approx. 1 min  #1% Within specified value. HRIEENET S,
(4)Method of changing the sweep vibration frequency: Logarithmic or linear Shall be free from mechanical abnormalities.
FEEBROEL A X SBFERIER BEMICERENGNIE,
(5)Direction of vibration: Three perpendicular directions including actuator
&EID SR BAENEESCEEISAR
(6)Duration IREIEFRA: 2 h each (6 h in total) & 28RN (5t 6B5RY)
5.7 |Shock Switch shall be measured after following test. Electrical performance requirement specified
HEE TREHTIERENL. BRBREAET S, in ftem 4 shall be satisfied.
()Mounting method Ef¥75i%: Normal mounting method. IEOAETIWMYAHTS, HE% ADERMNEREEERTEIE,
(2)Acceleration BOZEEE: 490 m/s%[:ﬁﬂ:ﬁ:]-_"é/\ Rotational torque E#zkILY (Item 5.1):
(3)Duration YEFAEERE: 11 ms L Within specified value. HiBENET S,
(#Test direction ERAM: 6 directions 6 @ Shall be free from mechanical abnormalities.
(8)Number of shocks FREREIH: 3 times per direction (18 times in total) BHEMIZEBERDNIE,
£HMAEIE (FH18ME])
5.8 |[Solderability Switch shall be checked after following test. More than_95 % of immersed part shall be
IFAFAF T TREHTHBETL., HBRERETS, covered with solder..
(1)Solder  [XAf2: HE3A(JIS Z 3282) RELEBS0_95 % ERISZAEZTEDAT
(2)Flux 735w 2A: Rosin flux (JIS K 5902) having a nominal composition of 25% solids WalE,
by mass of water white rosin in 2—propanol (JIS K 8839) solution.
BUJIS K 5902)D2-7AN/-IJIS K 8839)AREL mEFE RO K125%49 3,
(3)Soldering temperature [XATSBEE: 2305 °C
Immersing time REMSRE: 3+05 s
Flux immersing time shall be 5~10 s in normal room temperature.
L. 7YY RBBEITE R T~ 108 L9 5,
(Mlmmersion depth: [REFE
Immersion depth shall be at copper plating portion for P.C.B. terminal after mounting.
Thickness of P.C.B.: 1.6 mm
Immersion depth shall be at wiring portion of lead wire for lead wire terminal.
FUUERREFIETIL PR ORE S, RETETRE,
Y—FERAHFISEFOU—FEN S (FHERE,
5.9 [Resistance to Switch shall be measured after following test. No abnormalities shall be recognized in
soldering heat (1)Solder [ZA72: HB3AWIS Z 3282), RH6O(JIS Z 3283) appearance and the operation.
(XA ST B (2Flux 7Z5vHX: Rosin flux (JIS K 5902) having a nominal composition of 25% solids Electrical performance specified in item 4 shall
by mass of water white rosin in 2-propanol (JIS K 8839) solution. be satisfied.
OPL(JIS K 5902)M2-7'An/-jk (JIS K 8839)ARELEEREE O #25%&T 3, NRICELVDEROBINIE,
(3)Temperature and immersing time (REE&RTFRR] BMEICRELU SHOESMMEREER TS
Temperature ;BE(°C) Time B¥fE (s) &
Dip soldering T4 v ILAFZ 260+ 5 10 + 1
Manual soldering FIIAT 35010 3 #1/0
(DImmersion depth: &EFES
Immersion depth shall be at copper plating portion for P.C.B. terminul after mounting.
Thickness of P.C.B(Single sided copper clad phenolic resin P.C.B): 1.6 mm.
TYPERREFIETI MR ERERY 7/ — RIS TRER t.6)3iEH%.
HEEECRE,
6. Durability THAMEEE
tems IH H Test conditions EIEEEX Criteria ] & & #
6.1 | Operating life Switch shall be operated 10000 cycles at #5=28=syeles‘min with_ 12V DC_ 0.1 A Electrical performance requirement specified
with load Aa rate of 1-1.2KCrods (Resistive load) in item 4 shall be satisfied.
=LoE DC_12 V. 0.1 AGEREFENTTIO00H 12 L (B E 15==208=t5755253 SER Bk, HE% dEOERMEREERTIL,
Al“’l‘znmd/s Rotation torque [El#zk/L% (tem 5.1):
Within_=* 30 % of specified value.
BHEED_+ 30 % LA,
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7. Environmental test §{&EME
Items & B Test conditions ABEH Criteria ¥l & & #
71 Cold After testing at —40:2°C for 96 h, the switch shall be allowed to stand under normal room |Electrical performance requirement specified
[DE 3 temperature and humidity conditions for 1h, and then measurement shall be made within 1h. |in item 4 shall be satisfied.
Water drops shall be removed. ARE JHOBESHREEERTSL.
~40+2°CIZTICESRARER S . BB BRI R E LI BRILAICRIES 3, Rotation torque E¥5Ek/L% (ftem 5.1):
KFEIERYBRL, Within_+10/-30% of specified value.
FREED+10/-30% LA,
12 Dry heat After testing at 852°C for 120 h, the switch shall be allowed to stand under normal room|Electrical performance requirement specified
[3E:%ed temperature and humidity conditions for 1h, and then measurement shall be made within 1h. |in item 4 shall be satisfied.
85::2°CITT1200s AR ER S . BIRBEPC1RMKE L 1B RELLNIRIET 3. HEE TR0ERNMEEEEE TSI,
Rotation torque E#EF/L%Y (tem 5.1):
Within_+10/-30% of specified value.
FAEIED+10/-30% LA,
7. 3 |Damp heat After testing at 80:2°C and 90~95%RH for 96 h, the switch shall be allowed to stand Electrical performance requirement specified
[p " lunder normal room temperature and humidity conditions for 1h, and then measurement shall|in item 4 shall be satisfied.
be made within 1h. Water drops shall be removed. HERE EOBRMMEREERTEIIE,
60:2°C, #EXHEBEL90~ 95%I= CocRERIER T . BB BB hI1 B RIME L 1 B LIRS RIE Rotation torque El#zhL% (tem 5.1):
¥ 3. KBEITMYERL, Within_+10/-30% of specified value.
FEED+H10/-30% LIA,
14 Change of After 5 cycles of following conditions, the switch shall be allowed to stand under normal Electrical performance requirement specified
temperature room temperature and humidity conditions for 1h, and measurement shall be made within 1h|in item 4 shall be satisfied.
BEYIIL after that. Water drops shall be removed. HE% EOBRMNEEERETHIE,

TREHT SYIUAERE, BREEPICIHEBREL BRLNICRET S,
IKREIFIRYBRS,

85+2°C

Normal
temneratur

40+2°C I

30 {min. 30 min,

* ¥

AN

< 1 cycle
10~15 min.

Rotation torque EI#Eh/LY (ftem 5.1):
Within_+10/-30% of specified value.
HFAEED+10/-30% LIK,
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[Precaution in use] CEALOER
A. General —fWEE :

1. This product has been designed and manufactured for general electronic devices, such as audio devices, visual devices, home electronics,
Apnd automotive devices,

A L -
5Rd communication deviced” In case th

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 conformity or check on us for the details.
Alt is prohibited to use this product for flight control purposes in avionics applications.

information devices

An#;
FERIIAT R, DR FTHER, e, ﬁ%@ﬁ—ﬁﬁ%ﬁﬁs}ﬁtﬁﬁﬁ'ﬁiﬁbfcﬁw“@’ﬁ‘o AHERFRE, 0 - MM, BhK - BAIDMESE R PO
REEMECEEENRD S B ARIEA S 3541, B CEMEDRIRETES b, Bi~CHEL 72 SV, IZESEOBAUC B B H ~ BRI 2 BT IS,
2. Unstable contact may occur if the switch is used lower than DC 1V or 10u A. Please consult us for special applications.
BEDCIVATFEAERIO 4 AUT CRALETE, BMRRELLIILNBYET, CO LRI EASA DB SRR BT,
B. Soldering ¥M{t
1. Note that if the load is applied to the terminals during soldering they might suffer deformation and defects in electrical performance.
BWFERALRTENSBE . BFISHELNMDYET LEMICEY S, EHRUBRNBHESEOEZNABYET O TTEETAL,
2. Conditions of soldering shall be confirmed under actual production conditions.
FALAT OEEDREICONTIE, EROBERMHTERINDESHREILET,
3. If you use a through-hole PCB or thinner thickness PCB than recommended, please previously check the soldering conditions adequately,
Because it makes larger heat stress: )
xJL-#r\-M)T')‘AE#Ii&U?E“Jéﬂifs"_;t)%b\ﬁm’é:{iﬁEhé%ﬁliﬁﬁéﬂi&Utﬁi&kaw%&%h%%(@)i?’mfaimh‘%ﬁ‘-l:ot\’cr1$ﬁﬁl:+§:‘f;ﬁiﬁ%L‘CTéL\a
4. Use of water-soluble soldering flux shall be avoided because it may cause corrosion of the switch.
[FAFHT OB, KBEISVIRFRAVFERBIL DB TN HYETT O T EBILERITTEL,
Take care not to let flux foam penetrate to the switch when you perform auto-dip soldeting, which may sometimes produce too much foam.
T F1yTDBEISVIADRABBLIZEYTTVIAD R Y FRIIZBAT BB A I EYET OTHMCTEBEEL, )
Soldering should be performed on détente position. if attemped under holding halfway of each detentes, the mechanism may be deformed by soldering heat.
TTUMIBLT I3, FFOMIBCIRARRTTEN, FFUrEALEOSNRETRAERFShETE, TTUMEBENERTEILAHYET,
C. Washing %%
1. This switch is not washable. If you wash it, it may deteriorate mechanically and electrically.
AURITHPTEERA, PSNET L, W TRHB ML LIELET,
D. Electrical design E&RE e
1. Special consideration for contact chattering and bounce is necessary for circuit and software designing. (Ex. Multi-time contact reading, CR integrating circuit)
EREZE RUYIRREHIDOTIE, FraYL P A\YU R T3 EBESELLET . (EME DDA, CRIES EIBRE) B
2. It is recommended to install a protective or redundant circuit, or to perform safety tests when you use the switches for the equipment requiring
expensive safety, whatever purposes the equipment is applied for.
FZOMAIAIDLT ., BOREMIROONSMBICHENHILE I, RREROTEEBRERH TREORSEEONDEABIC, BEBBIZHNT
REMDTRAMESWELESBOLET,
E. Mechanical design ###st
1. The dimensions of a hole and pattern for mounting PCB shall refer the recommended dimensions.
FTUDMERRARRUNRE—2 1L, #BTHESSB TS,
2. The switch may be damaged, if a load exceeding specified limit is applied to the switch in operation. Please note that excessive load shall not
be applied to the switch. (It shall not be avoided to use the switch as a part of the stopper mechanism of the appliances.)
AVFREFRICREULOBWELSMDBERA v FHHIBT HHELBYET . AAVFISREHELLOHHMHSELEITEETAL,
(RAVFERIMD APy RA—EEEL T ERT BT L BRBITTE, )
3. If you intend to change the way of the switch being used on your module, please let us know.
CYPLTDRIVFDEDNENEBSN DML LA AERS ),
F. Environment IR
1. Since this switch is not sealed structure, it may have a contact failure caused by the dust from outside depend upon the using condition.
Please note that the switch shall be used avoiding the ingress of dust.
BRAUFEERBETRIBYELADT, EREBBICI->CTIRERSNMIZBAL, EAEESEITSANBYET.
CEROBIERAYFIZEMHBBALBENLSICT BTSN,
- If you use this product in one of the following environmental conditions, progress of sulfuratio and oxidization on the contact part will be
accelerated, which may cause contact failure. Therefore, be careful about the supposed environment of the application.
UTOBRGRAT TERAShET L, 4BRONEICNEERET BTN BYETOTERERCHMNTEE T,
(1) Around a sulfurate hot spring where sulfide gas is generated. And in case this product is always used in a place where exhaust gas from
automobiles exist.
RARBRBEUHA RN RET HEH AR ESOR R RORET ISFCRBERTIBE
(2) Follow the directions if you have parts/materials described below within the module where the switch is installed.
Bl—tyhRICAZEMIZBEL TU T ORICT EBREOET,
*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.
W, TLMHM, BB, AR, BBOWSH, BRNOBBEIE RSN SEBAICOVLTIE, Bk, BIEAREREULVEOERALTHESL,
*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,
PNAVRIL, TU-R, B, FANEERShEBEE, EHFLOFHUARERELRVEOEEAL TR, EAFOOESUHRA
: RELET ESWIERENC 2B L EROBEEBRL CEABEE ISR TEA A BYET.,
G. Storage BR&HE
1. To prevent contact disturbance by the sulfuration or oxidation of the contact and terminal, and deterioration of solderability by thin film
on the' terminal, please note following;
ERELEFROMICRUBLFIC LB EMEE L, REMMICED AR HEOSILEEHCAIZUTOAIZCEETE,

(1) Storage in the atmosphere of high temperature, high humidity, corrosive gases such as sulphur or chlorinate gas, and excessive piling up of
the carton boxes shall be avoided.

BESERURE. EREOEEMEARORETIBAOHIBHTORY . Lo TICBRARABAlLHET T,

Switches shall be stored as the package not opened and in the normal temperature and normal humidity, and the switches shalf be used

preferably within 83 months, at least within 8 months.

AL UFIEFRBE TITHBEERTREL. MARSrBLAERRELT, BL4648 LIATIERTEN,

(3) When the switches are stored after opening the package, the switches shall be sealed with a polyethylene bag etc.and stored in dark and cool
place, avoiding direct sunlight. The switches shall be used as soon as possible.
PR R E I A1, KRS CESUES AR 0L /540 AR EEL., EOMZHEE TS,

H. Others. ZD4th :

1. Please understand that specifications other than electric and mechanical characteristics and outside dimensions may be changed at our own discretion.
BRI, e, ST ES KUBRAS RSN DEELTIE, LHOHMBITEYEESETESENBYETOT, HOMLHHTRFL,

5.

6.

@
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