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BACKGROUND ! O
S
1. General —fRENE :
1.1 Application SEFA$EEH  This specification is applied to low current circuit (Secondary circuit) rotary switch used for automotive electronic equipment.

1.2 Operating temperature range /IR BEAEEH:
1.3 Storage temperature range  {RTEIRBERIER:
1.4 Test conditions FRERIRAR

ZOHRERTELU CERE TN AV HERER (QURIER ) n— YA A5,

—30 ~ +85C
—30 ~ +60°C

Unless otherwise specified, the atmospheric conditions for making measurements and tests are as follows.
BRI ACEEI 2V IR T OBERIBOL LTI,

Ambient temperature "B 5~35°C
Relative humidity FEHEEE: 25"‘-'85%
Air pressure x E: 86~106kPa

Should any doubt arise in judgement, tests shall be

¢onducted at the following conditions.

TeIE L, MBS AR A TOEBRIBCI.

Ambient temperature BB 20%2C
Relative humidity TEXHBEE: 60~T70%
Air pressure

2.Appearance, construction and dimensions S}, #835, <3k

2.1 Appearance 5@
2.2 Construction and dimensions ##%&, ~1¥&

3.Rating E#

& HE: 86~106kPa

Switch shall have good finishing, and no rust, crack or plating- fﬂilm'es

ARt BT RATFC, 1R FAERG 5, #ih., Do RRRUHBEES HoTIARDRY,

4. Electrical specification

Maximum rating BOKER
Minimum rating /e

16 VDC

Refer to individual product drawing. fEBIRLHEIC LS,

0.1 A (Resistive load)3EHTARD
3 VDC __50 A (Resistive load)EHARD

tem I B Test conditions | #-B & # Criteria. Y| & % %

4.1 ‘Contact resistance Shall be measured at 1 kHz=200 Hz (20 mV MAX, 50 mA MAX) 50mQ MAX
el 1kHz+200 Hz, EIE 20mV AT, E¥ 50 mA LITICL5HE

42 | Insulation resistance | Test voltage: _100 V DC, measured after L min =+ 55 100 MQ MIN
HeEH Applied position: Between all terminals, Between terminals and ground(frame)

DC100V DOEES 14y+5 B THER. ST7—ARcEML, JETD.

4.3 | Voltage proof Test voltage: _ 100V AC (50~60Hz, cut-off current 2 mA)  Duration: 1 min No dielectric breakdown shall occur.,

& E Applied position: Between all terminals ~ Between terminals and ground(frame) MRk,
AC100_V (60~60Hs, BREEENE 2mADTEER 1 S TARER. T 7L —ARIZEI-3,
|

5. Mechanical specification  HSAHERE ‘

Item X H Test conditions | 3\ B & Criteria ¥ & 2 %

5.1 | Rotational torque : Refer to individual product drawing.
EBliskV2 {ERIBLREIIT D,

5.2 Robustness of A static load of 5 N _ shall be applied to the tip of temnna] in a desired direction for 1 min. The test shall be done | Shall be free from terminal abnormalities, damage and
terminal once per terminal. breakage of terminal holding portion. Terminals may be
SFIREE HTSERO—HE~_5N OBFHES 1 HENZD, ‘l&li 1 #7479 1 193, bent after test.

Electrical performance requirement specified in item 4
shall be satisfied.
T OB, RERR USSR TRIFEOBR DT,
HFOBDILELIL BOLT B,

‘ Rk 4 FEOEKEHEREE R T2,

5.3 | Robustness of actustor | Switch shall be mounted at _1 N°m by normal mounting;meﬂlod. Shall be free from damage of bushing thread portion.
(Applied to centernut | YD RUAEROBHFET I Nom (TR, There are no abnormalities in axis rotation and caulking
mounting type) ' | - portion.

BABRE(T bl BZ R UCERORERNH - TR,
ATIC#A) ‘ O ERRB LU AR REI 2N

5.4 | Robustness of actuator | A static load of _0.5 N-m shall be applied to both and end stops for of actuator for 15 s. Shall be free from pronounce wobble, deformation and
B ERIREE BHOERES TG _0.5 Nom OMV/% 15 BRIINZS, mechanical abrormalities.

A static load of 100 N_ shall be applied in the push and pull direction of the shaft for 15 s. g"’:;’z ;i%’g’?i‘” has
HAEROB BT L USHALHIC 100N ORFEE 15 BRI 2.

A bending moment of _1 N°m_ shall be applied in the perpendicular direction of the shaft for 15 s.

BYEAFFICO _1N-m  BiFE—AM 15 BEIAS.

5.5 | Wobble of actuator Run—out (P-P) shall be measured by applying a static loéd of 5N _in the perpendicular direction of operation at | Measuring position | Run—out Mounting

BN the tip of actuator. from mounting (P-P) dimension
BAERO SRR FMEEAI SN Oﬁﬁi&ﬂﬂx\ RIIEGKBERAEST 2. surface
10 mm 0.17mm MAX. 15 mm
15 mm 0.25mm MAX. | 20 mm
APPD CHKD DSGD
J;l// 8. Mo? (];(4( gp20df | w1209
]ﬁ P / g S.Sasaki
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Item ¥§ H Test conditions @ # Bk &% 4 Criterin ¥ & X
5.6 | Vibration Switch shall be secured to a testing machine by a normal mounting device and method. Contact resistance  3fHEHT (Item 4.1):
[ Switch shall be measured after following test. : 100 mQ MAX
EROBMT AR BUDECHRBMICEREL , TRERHCHRBRT . HBgET 5., Insulation resistance #EdEH(item 4.2):
()Vibration frequency renge  $RE!3HEEA: 10~55 Hz | 100MQ MIN
(2)Total amplitude - 24RE: 15mm Voltage proof THEE (tem 4.3):
(3)Sweep ratio #31D#E: 10-55-10Hz  Approx. 1 min #J 14 Apply __ 100V AC for 1 min.
(4)Method of changing the sweep vibration frequency: Logerithmic or linear No dielectric breakdown shall occur.
15 RO B R SHBOU BRI ERREEORVZL,
(5)Direction of vibration: Three perpendicular directions including actuator Rotational torque BlfakL2 (ltem5.1) :
1RBhD ST BEASTEE 3 M Within specified value. FAEPIET 5,
©Duration  HBIFFH: 2hesch Ghintota) 4 2FN G 65D Shall be free from mechanical abnormalities.
i BRI REI L,
6.7 | Shock Switch shall be measured after following test. Contact resistance  $FSEHL (tem 4.1):
[ 13 TR CRBEITV . BB T 5. _ 100 mQ MAX
(DMounting method ~ HfJ5%5: Normal mounting method.  IERD B TCEOFHTS, Insulation resistance #&EHEFNitem 4.2):
(2)Acceleration " OEEEEE: 490 m/s? 100MQ MIN
(3)Duration TEFIRER: 11 ms Voltage proof THEEE (tem 4.3):
(4)Test direction PEE: 6 directions 6 & Apply _ 100 _V AC for 1 min,
(5)Number of shocks PRBRIENEK: 3 times per direction (18 times in total) No dielectric breakdown shall occur.
&HT4 3B (318 ED MEREEORY Lk,
Rotational torque ElE=hLY (ltem 5.1) :
Within specified value. 3RHEPIE T2,
Shall be free from mechanical abnormalities.
HsITRAE AR,
5.8 Solderability Switch shall be checked after following test. I More than_75 % of immersed part shall be covered
AR TRERHCHERTTV ., HBREREET 5, with solder. Cutting section of mounting frame shall not
(DSolder  iXA7Z: Sn-3.0Ag-0.5Cu applied.
@Flux 7JyZA: EC-195-8 BIKLE520_75 %LU ERIIAZCEbh TS
(3)Soldering temperature FXAZIREE: 2305 C Zk, BN R OB,
Immersing time BIEREE: 3055
Flux immersing time shall be 5~10 s in normal room temperature.
2L, TTv I/ ABBULEAR T 5~10 BhLd 5,
(4)mmersion depth: BHERS
Immersion depth shall be at copper plating portion for:P.C.B. terminal after mounting.
Thickness of P.C.B.: 1.6 mm :
TV AERRR T Y MR 6)58 SRR TR,
59 | Resistance to soldering | Switch shall be measured after following test. No abnormalities shall be recognized in appearance and

heat

IATETREE

TRIRM-CTRBEITV ., RREREET D,
(1Solder  FXA/7: Sn-3.0Ag-0.5Cu
@Flux  7FyZA: EC-195-8
(3)Temperature and immersing time R LR
1) Dip soldering T4 713AME :
Pre-heat ZVb—} 100C, 60 s
Soldering FXAZZFHT 260+5C = 5sMAX +2[ED
* Second soldering shall be conducted after the switch cooled down.
1BE#TH]. —AERICRIEEEHLET 5.
2) Manual soldering FHIA
350+10C  3+1/0s
(4)Immersion depth: BIHIES .
Immersion depth shall be at copper plating portion for P.C.B. terminal after mounting.
Thickness of P.C.B.(Single sided copper clad phenol resin P.C.B.): 1.6 mm
FU MR R MR TR 7 = — VIS RRBAR 1160523505,
SAEmE TR

the operation. Electrical performance specified in item 4
shall be satisfied.

AEELNEEORNL,

BRI BENK, 4 HOBRIMERE R T AL,

6. Dursbility THAMERE

tem % B Test conditions | 3% B & # Criteria ¥ 1€ % ¥
6.1 Operating life Switch shall be operated 10,000 cycles at 15~20 cycles/min without load. Contact resistance 3B, (item 4.1):
Without load SEEFHTTI0,0009 7 4 BHEREEIS~2094 F V/5) HHEHERAT D, 100 mQ MAX
SEATTHEA . Insulation resistance #@4EHilltem 4.2):
100MQ MIN

Voltage proof THERE (Ttem 4.3):

Apply __ 100  V AC for 1 min.

No dielectric breakdown shall occur.

RO L,

Rotational torque ElENL2 (tem 5.1) :
Within_=%30 % of specified value.
HkED £30 % DA,

Shall be free from mechanical abnormatities.

BRI BB L,

ALPS ELECTRIC CO.,LTD.
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Item I B Test conditions: 3% BR 4= £ - Criteria i} %2 & %
6.2 | Operating life with load | Switch shall be operated 10,000 cycles at 15~20 cycles/minwith 16V DC_ 0.1 A (Resistive load) Contact resistance  #HH3EHT, (tem 4.1):
ATEEN DC_16 V, 0.1 AGEBUEMICTIO0,0008 A2 /L BHERHE15~20-(2/V /5 EmhE, 150 mQ MAX
- ' Insulation resistance #EfFiEHlltem 4.2):

100MQ MIN

Voltage proof THEE (tem 4.3):

Apply _ 100V AC for 1 min.

No dielectric breakdown shall occur.

eREdEDNT L,

Rotational torque [EzhV7 (Item 5.1) :
Within_£30 % of specified value.
FHAED_+30 % LIPS,

Shall be free from mechanical abnormalities.

BN RN RNTL,

7. Environmental test  fiRAE

Item & B

~ Testconditions: 3% Bk % #

Criteria ¥4} JE % ¥

7.1

Cold

After testing at ~40+2°C for 96 h, the switch shall be allowed to stand under normal room temperature and
humidity conditions for 1h, and then measurement shall be made within 1h. Water drops shall be removed.
~40=+2°CIzCOBRFRTBAENL, TRRFE PICIRRIREL IRRILINIZRIE S5, ARIBORK,

Contact resistance HEANEH (tem 4.1):
100 mQ MAX ’

Insulation resistance ¢S WItem 4.2):
100MQ MIN

Voltage proof THEE (item 4.3):

Apply _ 100V AC for 1 min.

No dielectric breakdown shall occur.

MERRERDIR N,

Rotational torque [EakV2 (Item 6.1)
Within +10,-30 % of specified value.
FRAED_+10,-30 % BIA,

Shall be free from mechanical abnormalities.

BRI RIS RNTL,

7.2

Dry heat

After testing at 85+27C for 96 h, the switch shall be allo&zed to stand under normal room temperature and humidity
conditions for 1h, and then measurement shall be mede within 1h.
85:-2°CITC 96 RFTRBEE, WIRFIBPC | RAEIRGEL 1 PP BIE S 2.

Contact resistance gL (tem 4.1):
100 mQ MAX

Insulation resistance EAEdEHitem 4.2):
100MQ MIN

Voltage proof THEME (tem 4.3):

Apply _ 100V AC for 1 min,

No dielectric breakdown shall occur.

MBI,

Rotational torque [EMzbV2 (Item 5.1) :
Within _+10,-30 % of specified value.
FRRAED_+10,-30 % BAPY,

Shall be free from mechanical abnormalities.

BT RERRNZL,

7.3

Damp heat

[(Geia

After testing at 40+2%C and 90~95%RH for 96 h, the switch shall be allowed to stand under normal room
temperature and humidity conditions for 1h, and then measurement shall be made within 1h. Water drops shall be
removed. ’

40-£2°C, FEEHBEE 90~05%I2C 96 FERTRENE, BRI | ReRIEEL 1 BRILIPICHLET 5. AR
L, : .

Contact resistance IS (tem 4.1):
100 mfd MAX

Insulation resistance #&A@dEH(item 4.2):
10 MQ MIN

Voltage proof THEEE (item 4.3):

Apply - 100V AC for 1 min.

No dielectric breakdown shall occur.

MRAEORVTE,

Rotational torque Elizh/V2 (ltem5.1) :
Within +10,~-30 % of specified value.
HEED_+10,-30 % LI,

Shall be free from mechanical abnormalities.

BHRANT BRI,

ALPS ELECTRIC CO.,LTD.
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Temperature {EEE : 35+2°C

Salt solution HAHREE : 51% (Solids by weight) (EELH)

Duration FREREFH :24%1h
After the test, salt deposit shall be removed in running wa
PSRRI IR Tk T8 LT,

ter.
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Item B Test conditions 2% Bk & Criteria 1| & & ¥
7.4 | Change of Temperature | After 5 cycles of following conditions, the switch shail‘be allowed to stand under normal room temperature and | Contact resistance BHHIEHL (tem 4.1):
BEA7 hmidtyconcitionsfor!hmdmeaswernentshaﬂbema‘dewiﬁrh1haﬁerﬂuatWaterd’opsshallberemoved 100 mQ MAX
TREHT 5 YU/, SRR BRIREL BRMLAI-MET 3, KEITRYERS, Insulation resistance ##@dEHltem 4.2):
70+9C ' 100MQ MN
Voltage proof TH#EE (item 4.3):
Normal Apply 100V AC for 1 min.
temperature No dielectric breakdown shall occur.
MRRdEORNZ L,
2E3C — Rotationl torque EMEL (Item 5.1) -
. . Within +10,-30 % of specified value.
30[min. 30 min KHAED_+10,-30 % LA,
Shall be free from mechanical abnormalities.
- w BRI RESRNC L,
1 cycle — x
10~15 min.
7.5 | Salt mist Switch shall be checked after following test. No remarkable corrosion shall be recognized in metal
HKESE TR CHERITV ., MBMEREET 5,

part. .
AR R SUDRCE,

ALPS ELECTRIC CO.,LTD.
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[Precaution in use] Z{EFR EOIEE
A. General —f%3HH

1. This product has been designed and manufactured for general electronic devices, such as audio, visual, home electronics, information, communication and automotive devices. In case it 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. It is prohibited to use this product for flight control purposes in avionics applications.

ABURILE-714, BiR, FE, 8, B3 ERRE O BETRBRAICERE MELCLOTT, AONEREE, TH-HMZE, B RESERY OB RS- DEEE RO LIS R

BAShSEE, BT CESEOREIETY, BHATRBEIIEY, MR OBSI B S~ RBR T RSN,

B. Soldering :Rf}
1. Note that if the load is applied to the terminals during soldering they might suffer defommnon and defects in electrical performance.
RFEBATENSRE, SRR MDY I Lt Xt S, W&U’%ﬁﬂ@ﬁﬁﬁm EDBENDBHVETOTTEE T,
2. Conditions of soldering shall be confirmed under actuat production conditions.
AT DREDRIEIT VTR, RO BRI CREISNSISBE LET,

3. If you use a through—hole PCB or thinner thickness PCB than recommended, please prev;iously check the soldering conditions adequately, because it makes larger heat stress.

AN D7 YN ERR CHEIARE L # R e T H RSN A5H A1, HESEERIVL BN AD BB AR ET 0T, BRI OV GBS RERE L T TE,
4. Use of water—soluble soldering flux shall be avoided because it may cause corrosion of the‘ switch.
BAERT OB, KB 59 AIA o F R BRS DB ENRHET OTE {E}ﬁ TIET TEY,

5. Take care not to let flux foam penetrate to the switch when you perform auto—dip solderu"lg which may sometimes produce too much foam.

ATty T DBET T ADFERBRECIN T T I ZADAL v F WW!&W’%‘%M‘%‘DEE‘?‘(DMV"i&’:‘.%:(‘l‘._éb 3
6. Soldering should be performed on detent position. Ifattempted under holding halfway of each detents, the mechanism may be deformed by soldering heat.

TFTOMIEAT L, T T MEECIRARAIT FE, 7 /F“P)ﬁll:béhﬁ.!kﬁﬂihtﬁh‘%éﬂi’f& TINS5 LT,

C. Washing . 565
1. This switch is not washable. If you wash it, it may deteriorate mechanically and electrically.
FELRIIF CEERA, TSN ETL, B - EXARENSILET,

D. Electrical design EIRSEX3}

1. Special consideration for contact chattering and bounce is necessary for circuit and software designing. (Ex. Multi-time contact reading, CR integrating circuit)
ERRRE ROV 7 MREHIDWTHL, FdV | AUVRARH 5 EEEBA O UET, @EEOFEAZL, CRESERS)

2. It is recommended to install 2 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.
FROIMTMTAD 305, @O RSSO LN AR TR D L&, %EMJ&E%&%‘TTWJ%&@BMEHWK\ BEBERTINT
BRMEDT AN SNAT LR LET,

E. Mechanical design  H&i§aYEt

1. The dimensions of a hole and pattemn for mounting PCB shall refer the recommended dimensions.
VAR RO G — 1L, SRR SR TN,

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.)

Ao F BERRTRELL O RSO BEAL Y F DR T DIFEVHYET , Ay FITREMEL LD RISy RIC TR T,
(AT % By MDAy S — LU TR B I LI T, )

3. Ifyou intend to change the way of the switch being used on your module, please let us know.
b ECOR T DN TP E RSB PRI M RIS,

F. Environment {#fABREE

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. |
U2y T IIERE CHHIERADT, Wﬁﬁk&afﬂ%ﬂ’ﬁ%kﬁ)\b EREEFTECTRANHVET.

CHERDBIA T IL RSP BALR IS T BRI,
2. If you use this product in one of the following environmental conditions, progress of su.lfumno and oxidization on the contact part will be accelerated, which may cause contact failure.
Therefore, be carefil about the supposed environment of the application.
UUTOMBE T CShE L, YR mluw&li‘?‘k%nﬁ’&Ui?@fﬁﬁﬁﬁﬁk'f‘ﬁllf HE TS,
(1) Around a sulfur hot spring where sulfide gas is generated. And in case this product lsialways used in a place where exhaust gases from automobiles exist.
FOSTRIRSUNE, BREN ANRAT HIBTTe HBBESOHRY AORE T HEPT CRNERT 56
(2) Follow the directions if you have parts/materials described below within the module where the switch is installed.
F—ty NI ABEAIZBEIL T, ELFOAICT VET,
«For parts, rubber materials, adhesive agents, plywood, packing materials and lubricant used for the mechenical part of the device,
do not use those ones that may generate gas of sulfide or oxidization. ’
R, ST AR B, AR, HSSEOMREH, SN BB RS AEEAIC OV YT, Bk, BYLVAERELR SO AL TS,
- When you use silicon rubber, grease, adhesive agents and oll, use those that will n%)t generate low—molecular siloxane gas.
The low—molecular slloxane gas may form silicon dioxide coat on the SW contact part, resulting in the contact failure.
A FHA L, FV—A, HER, ANV ERENSRAIL. ﬁﬁ}?/uﬂ?‘b‘/ﬂ?‘&%iun WOERFERL TS, ESF o A ARBELETE,
SWHEAERIC 28 CEESROPIRETURRL T, EnlREET [T B ANBHIET,
G. Storsge  {FEHE:

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 ﬁ)llowmg
B PRORI LR U s Lo B, BERIC L BIIATS M HED S LEEB BT, ITORICIEUE TSV,

(1) Storage in the atmosphere of high temperature, high humidity, corrosive gases such as sulfur or chlorinate gas, and excessive piling up of the carton boxes shall be avoided.
BREERURE, EREOEAIEH ADORET SIS HBFCORE, ZLNTEREAERILET Tav,

(2) Switches shall be stored as the package not opened and in the normal temperature Bl“ld normal humidity, and the switches shall be used preferably within 3 months, at least within 6 months.
A F BB TICEIREG CIEL ., MIA%Sy A IR BREL T, E(k‘b@rﬂ PINTTERTEV,

(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.
BHEHIRE BB, FUERECERLEN B0 Ui bl RREn R EL. ﬁ-mx&:_{i}ﬂ?éu Y

H. Others. ZDHh . l
1. Please understand that specifications other than electric and mechanical characteristics and outside dimensions may be changed at our own discretion.
ELM. S, SMESHER XU ELUHC D& EL T, %?i@ﬂ‘“‘klﬂﬁﬁéﬂ‘flﬁ<$ﬁlﬁ;b§?‘@'c HEHPLDTTETE,

ALPS ELECTRIC CO.,LTD.
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