CLASS NO. TITLE

ROTARY SENSOR

RD602C003A

1.—fBZEIH General requirements

1.1 FEREEHE Usable temperature

1.2 BRHEFRESH Storage temperature

1.3 SERE 4 Test conditions
HITIREORVRY . KBRUAERZ

:-30°C ~ +80°C
:-40°C ~ +85°C

BEE.EE BERLORERETHTI.

Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:

BE Ambient temperature  :5°C to 35°C
mE Relative humidity :45% to 85% RH
KT Air pressure :86kpa to 106kpa

AL HRICRBZEECBEE., 4. MIEERICITROEHIZTITOC

If there is any doubt about the results, measurement shall be made by Alps measurement jig within the following limits;

BE Ambient temperature 20 + 2°C
TBEE Relative humidity :60% to 70%
K[E Air pressure :86kpa to 106kpa

2581, ~Fi& Apperance/Dimension

21 58 WiE - EREORBNBIEATIE,

Appearance No mechanical damages such as breaks and deformation.
22 % HIRIZLD,

Dimension Specified in the product drawing.

JELRIEEE Electrical characteristics

No. HE &t R
Item Conditions Specifications
3.1 EREE _
Rated voltage D.C. 5VXx0.03V
32 EHREND -
Rated power 01w
33 | BRMANARAR _
Effective electrical angle +75°
34 V=TT 1 REEEEE
Guarantee limit for linearity - +70°
35 2EH{E T 1-3 MR E.
Total resistance Between terminal 1 and terminal 3. 8k Q2 +30%
ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE
ROTARY SENSOR

3ESHEHE Electrical characteristics

No. IEH £ R
Item Conditions Specifications
3.6 HAEEERE REERR<E 2># ALY, EERE% 5rpm OFESTERILAET 2. e
Linearity Measurement shall be made under the condition as follows. Allowable deviation:

1) rotation speed : Srpm BAE ST AR
2)  measurement circuit : fig.2 Allowable deviation:

HHEBAL :Reference taper(ideal line) #H B
WAHBEL 505D BZEHIEE 100%/150° Area Linearity
The line shall be drawn at the 50% output point with the slope of *70° +3%
100%/150° . HAHBEHL . B18R

(Output voltage ratio : fig.1)

Reference taper
100%/150°
< 1>
<Fig.1>
100%
+3%
HHEFLE[%]
QOutput voltage ratio
V(1-2 50%
(YA=2) 1003
V(1-3)
0%
-75° ~10° < 0 +70° +75°
AMMOBIEIESR =TV T4 R EEEH
Refer to product drawing Guarantee limit for linearity
EEAEP ]
= CcW Rotational angle ccw >

<H2 [ BE@EERE ]

i
{Fig.2> [ Linearity measuring circuit ] D.C5V GND(1 #5F)

(Terminal 1)
BIE IHF) T IIIInITTIIITTT IS
(Terminal 3) @

EEI o E—F U IMQELE

Connection impedance:min.1M

H 42 1HF)
Qutput (Terminal 2)
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CLASS NO.

TITLE
ROTARY SENSOR

4 J4% A9 HE Mechanical characteristics

No. EE S LS
Item Conditions Specifications
41 mEkILY EEEEHE BRSNS H L TEAICL. BERMLIEHERNT 10rpm OEET | 005N-m LT
Rotational torque BIET D, 0.05N*m Max.
The rotational shaft must be right—angled toward the hollow shaft.
Measuring instrument is torque meter and rotational speed at 10rpm.
42 EESORLARE ZEMOEIHFRITHLTEAARIZ, 10N DER% 10 PN S, BB REICHEE, ELLAINLN
Pushing strength of The static load of 10N shall be applied in the axial direction of the hollow | T&,
hollow shaft shaft for 10 seconds, with the potentiometer mounted in assembly condition. | Without a damage or excessive
F looseness of body.
ERMFEICEESLNIE,
Electrical Characteristics shall be
P ,.%L:: i satisfied.
i M 1 =
4.3 EEsOAIEAE EEEBALS—AEELY 2mm OLIEIZ 3N QERZE 10 BRENAS. BRAKICHIB, ELLNASLAL
Lateral strength the | Insert the shaft and the static load of 3N shall be applied in the set point and | Zé&,
hollow shaft direction of the shaft for 10 seconds, with the potentiometer mounted in | Without a damage or excessive
assembly condition. looseness of body.
BERMFECREN GV IE,
#_shaft Electrical Characteristics shall be
A satisfied.
f-— F
2mm
QMR G 1
44 WHFOBLEIERE WHFREICIUIEEIEZAE~ 49N DA% 10 WEMAS. HFOWIE. FELWNTEHENIE,
Terminal push—pull The static pull or push load of 10N shall be applied to the end of terminals | B FOHEMYIFATET S,
strength for 1min. Without a damage or excessive
F looseness of terminals.
Terminal bend is permitted.
¢ } % - ﬁ
ALPS ELECTRIC CO., LTD.
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CLASS NO.

TITLE

ROTARY SENSOR

5.1 AT 8E Durability

51 BIEZH Measurement conditions
it RSt ER %, IBHEREEIC 1 B LA LB R . EBMERAET S,
WA, EREOHBMIBENGLIE,

The potentiometer shall be maintained at standard atmospheric conditions for minimum 1H, after which measurements shall be made.

Without mechanical damage such as breaks and deformation.

52 Wit ASHEREH Durability test conditions

No. 1HH & ik
Item Conditions Specifications
521 | BEMETT AR 1) B BE +20=+15°C 35  HERIEX20%
Normal temperature Expose temperature +20+15°C 3.6 s 4%
rotational life e B R +70° DEFE 41 HRBEBRTDHIL
Operating angle +70deg
EEERE 5r.p.m 35 Jinitial total resistance == 20%
Rotational speed Sr.p.m 3.6 1 4%
AEBE S 500,000 H-1 7)1 4.1 :The same as the initial
Operating cycles 500,000 cycles specifications.
5 BERIAR F2 =t
Power supply Rated powered
522 | BEREHR DERNEE +85:+3°C 35  HRIEE20%
High temperature soak Storage temperature 3.8 (k4%
2R E B 96 BFH 41 EIREERR T AL
Storage time 96 Hour
NERHAH maH 35  :initial total resistance20%
Power supply Un-powered 3.6 1 4%
4.1 : The same as the initial
specifications.
523 | EEREHR DENEE -40+3°C 35  HHAfEX20%
Low temperature soak Storage temperature 3.8 c+4%
R E R 96 B 4.1 TR ER/RET D&
Storage time 96 Hour
NERMER EEW 3.5 “initial total resistance &= 20%
Power supply Un—-powered 3.6 s k4%
4.1 :The same as the initial
, specifications.
524 | HESEMER DEREE +60°C” 35  fHAEx20%
High temperature and Storage temperature 3.6 (4%
High humidity soak FENIRE +90~95%R.H. 41 HPRBEERTICL
Storage Humidity
EFH 96 Hour 35 sinitial total resistance = 20%
Storage time 3.6 c4%
NESMAF 3=k 4.1 :The same as the initial
Power supply Un-powered specifications.
525 | HREHHE DEFIMERE 21.5m/s2 35  #HAE+20%
Vibration Gravity 3.8 s k4%
DR E IRE 4000cpm 41 WHIRBRERRETSIL
Frequency range
IR XYZ&FBRIZE 4 B 35 sinitial total resistance & 20%
Period 4 hours in each of 3 mutually perpendicular | 3.6 s 4%
planes. 4.1 :The same as the initial
NERMBH E:3=Fo specifications.
Power supply Un—powered
ALPS ELECTRIC CO., LTD.
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CLASS NO.

TITLE

ROTARY SENSOR

5.2 MHAFRERZEME Durability test conditions

No. 1HH E3es RiE
Item Conditions Specifications
5.2.6 BEEHER 1B E/FY 4 7). Temperature/Cycle time 35 (HERE +20%
Heat shock LTORE/MEIOI7AILIZTERT S, 36 k4%
Shown in below temperature/cycle time profile. 41 IR E R R TASE
+85°C 35 rinitial total resistance20%
3.6 L 4%
4.1 :The same as the initial
specifications.
Max. Max ~40°C
1min 1min
0.5H_ 0.5H._
. 1H/1cycle .
P g% 100 1oL
Operating cycle 100cycles
NERMER EAR
Power supply Un—powered
527 | EiR1EBT AHER DR E +80£3°C 35  ERE=xX20%
High temperature Expose temperature +80£3°C 3.6 4%
rotational life DVEENEEE +70° OFHE 41 BB EBRETAIE
Operating angle +70deg
EENEE 5rp.m 3.5 rinitial total resistance =20%
Rotational speed 5r.p.m 3.6 1 4%
OVEBNEIEL 110,000 ¥ 1 7)1 4.1 :The same as the initial
Operating cycles 110,000 cycles specifications.
SERMAR ERE AT
Power supply Rated powered
528 | BREDTARER DEERE -30£3°C 35 FERE£20%
Low temperature Expose temperature -30£3°C 3.6 c 4%
rotational life )V ENERER +70° DR 41 DPEBERRET S
Operating angle +70deg
IMEENEE 5r.p.m 35 Tinitial total resistance20%
Rotational speed Sr.p.m 3.6 s 4%
LN E 90,000 AL 4.1 :The same as the initial
Operating cycles 90,000 cycles specifications.
5BERMEE ERER
Power supply Rated powered
529 | 2E=ZEPT AR DERRE +60=£3°C 35  HIHEL20%
High temperature and Expose temperature +604+3°C 3.6 1 =4%
High humidity BRERE +90~95%R H. 41 OEBRBERRETHIL
rotational life Storage Humidity
e & +70° MEE 35 sinitial total resistance £20%
Operating angle +70deg 36 4%
VEENERE 5r.p.m 41 :The same as the initial
Rotational speed 5r.p.m specifications.
HIEBIEI% 90,000 -1 47jL
Operating cycles 90,000 cycles
e ch=e EREH
Power supply Rated powered
ALPS ELECTRIC CO., LTD.
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CLASS NO.

TITLE
ROTARY SENSOR

52 THAEERSEY Durability test conditions

No. 158 ESLS e
Item Conditions Specifications
5210 | a—rRO—SEBT | VRBRERE +20+15°C 35 HDEAE20%
AERER Expose temperature +20+£15°C 3.6 1 4%
Short-stroke operating life | 2){EE1&5EH 35~4V MEIE 4.1 WHBRERETHIL
Operating 3.5~4V
DIEENEE 5r.pm 35 sinitial total resistance 4 20%
Rotational speed 5r.p.m 3.6 4%
HIEBHEIE 500,000 &1L 4.1 :The same as the initial
Operating cycles 500,000 cycles specifications.
SYERMATRT 3 =Yt
Power supply Un—powered
.5/_'2&11 RBEYAIIL NRE-BEY 2L =3 35  fIAAEE20%
Heat cycle Test condition see fig.3 3.6 4%
DEEEE +70° DEH 4.1 HPRBEB/RETHE
Operating +70deg
NEENRE 5¢.p.m 35 “initial total resistance = 20%
Rotational speed 5r.p.m 3.6 s 4%
AEEEE 60 YA oL 41 :The same as the initial
Operating cycles 60 cycles specifications.
SERNAET maw
Power supply Un—powered
5212 | REEY I DRE-FHET17L 4 35  HAIEX20%
A Humidity heat cycle Test condition see fig.d 3.6 s+ 4%
DAEEEEER +70° O#EH 4.1 PHFUEEB RIS
Qperating +70deg
MEEEE Srp.m 3.5 sinitial total resistance + 20%
Rotational speed 5r.p.m 3.6 s 4%
NIEBEIH 15 54451 4.1 . The same as the initial
Operating cycles 15 cycles specifications.
SIBRMATR =R
Power supply Un-powered
5213 | #iERFtE DIEE 19.6m/s2 FrR ) JiEDE
Sympathetic vibration Acceleration of vibration The chattering should not be caused.
2R B 20~ 2000Hz
Sweep frequency
B #1049
Period 10 min
AhnEAE =5
Direction of vibration see fig.h
5)380 7 5 B 2
Measurement circuit see fig.2
A(El <figd> CBEFEM Temperature>
. 14474 leycle ] A< 5><fig.5>
S:*"l‘**-——————"‘-w"j X
55120t — — x 7
AN Russy - =% A
B B<fied> Operation No operation ~4phE 2N i Y
SR 1 SR 11 L 10 [ebinid ),
N i e 0 5 1.5 4.5
L Nh 14k f%w EL 1w s
BOr3%-{— — e bl S ) Operation No operatlon Operation
CREAIE Hymidty> i L ABEE devele
-30Ean o L b \___ 45y Pl :,/’/:/,/’/,{;% ey
(:2’?1;//,‘%?{?
2H | 2H i Us,:” A/ S
15455081 ” 19 L &3 e
: =11 cycle (8H) tAELEA No humxd:ty control
ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE

ROTARY SENSOR

6. FRRUEMA L DEEEIE) Attention about use

6.1

6.2

FUYZBAIZDLNT About infiltration of grease

RERIIBEABECEIHYER A FOOH, BERTDHITYAMRDONTNDEE . TURBEHRICADDEH TS,
TYRBERDPIZAHE, BRBFESAS LT ITREENBYET.

The potentiometer is not close up to tight. Therefore, incase of using grease on connecting shaft, please prevent grease coming into the product.
If grease gets inside the product, the product may deviate from the specified characteristics.

B E—SF VA2 20T About impedance

AEREE 1 Q&SI FOHRHEIITLD A/D R—MIEFEERLTEIEAIMRICEAEINTOET,

DEY, BRI —F U ADEIEAT A — LA —F—F R EL. Y AR OERBERELIGYSHISBRELTEYET.

EoT. B2 0SS ERTIHERIZHSS A . RV E—F VAN IMQ LTSN ESICTERERELET.

Since this sensor is designed to use with output is connected directly to the A/D port, impedance is considered to mega ohm level,
and then contact resistance in the sensor is higher. Please refer to Fig.1.

So when you use it in the circuit like Fig.2, please make sure that impedance should be over than 1M ohm.

e
SENSOR

oY
SENSOR

A/D

AD

E1 Figl 2 Fig2

6.3 /A ARNEIZDOLT about countermeasure for noise

6.4

FRRBHLOT—ARMYAH OB, HICHRETIMYRAAHZIZS, M/ A XDORURHEBHID. BREOBL/ I ADEEE
BORIZINA DT, VI ETUTOLILIREEZBROOELES,
) F—2BUAA L BT EREITLRERERS.
RYRAIRERBHNST—RITENCT DHEESE D,
RENELHBE BERVAHET S, ERRABTEHEAAHLEDF.

We would like you to take the mentioned below into consideration in your software to minimize influence of non—reproducible noise and failed
data from the sensor which might occur by any chance.

Ex.) Getting data from the sensor should be conducted plural times, then take an average.
Suspected data must be judged that they are invalid, and then get them again.
Combination of these actions, etc.

ARBFZOHSHEL FRAKECEVT. ATy —AOERBRUVYIIR~OEGEEUN OREZHFBLE)ZMATT L.
FhoOERITEYBENEMOEL. RUBEMNLIOEXR, FHET. SENEERNELLEENBHYFET,

FEWELT, YRCHXESEEEUS O DL MHLAENEITEEEBOELET.

X. L EETYTIITBRAEEADABSAICIE, YIIAORE LY I HE LS L IEEYT T ESREOLLET,

Because of the construction of this product, an excessive stress, pressure to the body, or pressure or excessive force other than rotation to the
hollow shaft portion may cause performance degradation in electrical, mechanical, life, or feeling.

To prevent this, please avoid any stress, pressure or force other than rotational one to the hollow shaft

If actuation knob (provided by user) may be subjected to an excessive side force, the mating shaft must be supported with robust bearing mechanism so
that the hollow shaft is free from such force.

Shaft

NG

O o O
ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE

ROTARY SENSOR

85 WIIL360° EEELET . EREOEEL, TREEHGA BT SREFHFBLLDEE>TEYET,

HOELT, REABIISWTTREENBBINAEVAFEERITIEN,
WA FEFICH T 2ERENE 100 BREETHNIZFEHYFE R A,

The hollow shaft of this product rotates 360 degrees (endless). However the below shown area (40 degree) is not durable because of the construction.
In application, therefore, please do not use the shown area as regular operation.

Up to 100 cycles actuation at the area for shutting is allowed.

6.6 BEEUTTEOFERE Attention when product is installed

BRI, HFOLETFTHARAARRSMOYET &, AL ADERET IENSHYET.
HFLEBLETOTITEERESIN,

If the over load to the terminal is added when the products is installed, the rivet might be damaged.
Moreover, please care the deformed of the terminal.

t N 1 e O
F

Rivet

67 ABKOMH-BHEAFPEOERZOVNTE. BEESFNEOHHEELCERL~OEAMEIZHY 5EE DDS2004 ZHELLES .

This part conform to the standard DDS2004 of “Restrictions on use of substances of environmental concern as materials or product components”
regarding use of the materials and substances of environmental concern.

ALPS ELECTRIC CO., LTD.
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