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IRTFYaX—9 /RERESH Long-life Potentiometers / Carbon Composition

TPOBN93

TCQ9 Series

RVQ103YN

IY—X%
Series Model é’ ' _ }
ElfEe 300,000 cycles 2,000,000 cycles 200,000 cycles
Rotational Life
LOEAE . . . .
Adjustment Travel 300+5 300°. 360 360
FERBE 9B5W X 11.25L X 7.1H (mm) T0WX 15.6L 10W x 21L 2 10 (mm)
Size & Construction Metal Shaft, Metal Bushing | Metal Shaft, Metal Bushing |Metal Shaft, Plastic Bushing
B
.éﬁwljﬁ@ 5kQ. 10kQ 5kQ. 10kQ BkQ. 10kQ
Resistance Range
EHS
B BRI + 20% +10% + 20%
Resistance Tolerance
TEA&EN 0.05W at 50T 0.05W at 40T 0.125W at 40T
Power Rating OW at 70T OW at 70T OW at 85T
N=|
Eﬁﬁ'mrgﬁﬁ@ — 20T~ +70TC — 20T~ +70TC — 10C~ +85T
Operating Temp. Range
~—3¥ Catalog Page No. 135 137 139

BEOEERTRTYYaX—9 / #FwHRESH Long-life Potentiometers ~ Carbon Composition

RVQ12YN3

RVQ16YN

RVQ20N

e ’ |
Series Model |
0
El#EeD 50,000 cycles 100,000 cycles 1,000,000 cycles
Rotational Life
LOEAE . . .
Adjustment Travel 300x 10 260 £ 10 240* 10
FEREE 2 12.8 (mm) 2 16.8 (mm) 2 20.4 (mm)
Size & Construction Metal Shaft, Metal Bushing | Metal Shaft, Metal Bushing | Metal Shaft, Plastic Bushing
e
.ﬁﬁ;ﬂﬂ‘ﬁ@ Bk, 10k 5k, 10k Bk, 10k
Resistance Range
MBS EE
EiEET S + 20% +10% + 20%
Resistance Tolerance
EI8EH 0.5W at 40T 0.1W at 40T 0.5W at 40TC
Power Rating OW at 85T OW at 85T OW at 80T
N=|
ﬁiﬁﬁ”mrgﬁﬁﬁl — 10C~ +85T — 10C~ +85T — 10C~ +80T
Operating Temp. Range
~—3 Catalog Page No. 141 143 145

_
=7
=1
85
5 3
'n°|3’>(
i
4

132



_
=7
m >
By
55 3
ﬁ)‘
|
4

133

v¥aX—4 Long-life potemtiometers

BOEERTRT Y axX—9, / KERESH Long-life Potentiometers  Carbon Composition

RVQ24YNO3

RVQ24YNO4

RvVQ28YS

IY—=X%
Series Model
Cl#Rs5an
Rotational Life 2,000,000 cycles 10,000,000 cycles 2,000,000 cycles
. EEEAE 300+ 5° 300 £ 5° 605
Adjustment Travel
FARBIE 2 24 (mm) 2 24 (mm) 2 28 (mm)
Size & Construction Metal Shaft, Metal Bushing | Metal Shaft, Metal Bushing Metal Shaft
Bl
_é?&mﬂ_iﬁlﬁl B5kQ. 10kQ 5kQ. 10kQ 5kQ
Resistance Range
P
BB EH +10% +10% +10%
Resistance Tolerance
EAEESN 0.5W at 40T 0.5W at 40T 0.15W at 40T
Power Rating OW at 85T OW at 85T OW at 85T
N=|
ﬁfﬁﬁ’““gﬁ@ — 10T~ +85T —10C~+85C —10C~ +85T
Operating Temp. Range
~—%J Catalog Page No. 147 149 151

BOEEmTRT VY aX—9 / RERESEF Long-life Potentiometers  Carbon Composition

RPAZO52

RPAO11 “RPAO12

RPA112

YU—X%
Series Model
[EER S
j . 5,000,000 cycles 5,000,000 cycles 10,000,000 cycles
Rotational Life
S OERAE Mchanical : 360° Mchanical : 130°x£ 5 55+ 45
Adjustment Travel Electrical : 240° Electrical : 42°+ 5 -
AR 45 (mm)
Size & Construction Metal Shaft 47 (mm) 592 (mm)
B
SESERA 5kQ 2kQ 5kQ
Resistance Range
EE
EfEsT +10% + 20% + 20%
Resistance Tolerance
[SENET=5]
BIREE DC5V DC5V DC5V
Supply Voltage
N=|
ErREE — 10T~ +85C — 30T~ +120C — 30T~ +120C
Operating Temp. Range
~—3J Catalog Page No. 153 155 157




FEMEEtE Y —

Non-contact Angle Sensors

RSM12C

RSM28

RSMO0O11/012

ESM14

IU—X$ o
Series Model ‘ﬁ;
N
N
\
EI;E%ED . 20,000,000 cycles | 50,000,000 cycles | 30,000,000 cycles | 10,000,000 cycles
Rotational Life
LOEAE Mchanical : 360° Mchanical : 360° Mchanical : 130° Mchanical : 360°
Adjustment Travel Electrical : 140° Electrical : 360° Electrical : 96° Electrical : 360°
FARBIE
Size & Construction 11.8x13.3 (mm) 2 28 (mm) 47 (mm) 144 %11 (mm)
EREE DC5V DC5V DC5V DC5V
Supply Voltage
N=|
Eﬁﬁmg%ﬁ@ —40C~+125T — 40T~ +125T —40C~+125T — 30T~ +85T
Operating Temp. Range
~—3J Catalog Page No. 159 160 161 162
AIEIRSUASEs Variable Resistance Attenuators
AT10P AT10S AT10PK

IY—X%
Series Model

Cl#EsEy. ClEAE
Adjustment Travel

150 £ 10°

150 £ 10°

150 £ 10°

FARBIE
Size & Construction

11Tmm Square
Sealed Through-Hole

11Tmm Square
Sealed Through-Hole

1Tmm Square
Sealed Through-Hole

R E—F IR
Nominal Impedance

500. 750, 6000

500. 750, 6000

500. 750, 6000

)\ N=r—u—1

.AW'HEE ) 6.5dB 12dB 20dB 6.5dB 12dB 20d 6.5dB 12dB 20d
Nominal Attenuation

;ﬁgggﬁg% +0.7dB £ 1.1dB £ 1.5dB | £0.7dB = 1.1dB + 1.5dB | £ 0.7dB £+ 1.1dB £+ 1.5dB
Attenuation Tolerance

RIVERE

Minimum Attenuation

0.4dB 0.6dB 1.2dB

0.4dB 0.6dB 1.2dB

0.4dB 0.6dB 1.2dB

EF&E S Power Rating

0.2W at 70C, OW at 100TC

0.2W at 70C, OW at 100TC

0.2W at 70C, OW at 100T

ERREHHE
Operating Temp. Range

— 55T~ +100T

— 55T~ +100T

— 55T~ +100T

~—%J Catalog Page No.
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TPO9G6N93

=SoEEHEafA : 30 AEEs Life : 300,000 Cycles Type Potentiometer

TPOG6N93

| L=t

O {AtEH. 9.5mm EINBIT Y,

OENADERZERIECTA Y — ML IS w I AR ENTVE T,
OREFEY A TOEEDLHRETT

M Features

@ Small-sized body: 9.5mm in width

@® The circumference of the resistor are insert-molded with resin
against the flux.

@ Vertical mount types are also available

RoHS #E$%E  RoHS compliant

PART NUMBER COMPOSITION

TP 9 6 N 93 15 F B 103

@® @ ©) @ ® ® @ ®
. @ &Rl (T NECHRRS 1 ) @ Type : PC Pin type
-I%-';I: @ KFEE 1 9mm ® Size : 9mm
o >~/ ® E#ERAE 300° ® Rotational angle 300°
_ @ @R (18159 @ Standard type
"’afg X ® 5t 93 : &M ® 93 : Long life type
H’;'q ®vvIhE 15:156mm ® Shaft length 15 : 15mm
@ Vv I MEIR SIBER/F: ¥R/ R A @ Shaft type S:Slot./F:Flat./ R : Round
ENZELEYE B BERE Resistance taper B : Linear
® pIreENERS (3 HFRmK) ® Nominal total resistance value code (3 digits)
103 : 10,000 Q 103 : 10,000 Q

ELECTRICAL CHARACTERISTICS

SIREEE Total resistance range 5kQ. 10kQ 5kQ. 10kQ
2IRNEFSE  Total resistance tolerance | £ 20% + 20%

TREBETUE End resistance 100 QT 100 Q max.

ENZELFE Resistance taper B (E#EY) B (Linear)

BEME Noise 100mV Et&EE 100mV max.

EMES Power rating 0.05W 50C 0OW . 70T 0.05W ~50C 0OW . 70T
REFEREE Max. input voltage DC 10V AC 50V DC 10V AC 50V
BEXMBEMEEA Electrical angle R 266° Nominal 266°

eI Insulation resistance 100MQRE (DC 250V) 100MQ min. (DC 250V)
MitEEE Dielectric strength AC 300V 194 AC 300V 1minute
ERREEE Operating temp. range —20C~+ 70T — 20T to + 70T

135



TOCOS

MECHANICAL CHARACTERISTICS

HARREIESRAE Mechanical angle | 300°+ 5 & 300° = 5°

EEs NLD Shaft torque 2mN - m BI'F (20gf - cm UF) 2mN - m max. (20gf - cm max.)

A by TEE Stop strength 0.BN-m Kk (Bgf-cm L) 0.5mN - m min. (5gf - cm min.)

Y p T NEE |MUME Push 98.1N LIt (10kef) 98.1N min. (10kef)

Shaft strength g5lo3RbD Tensile | 98.1N ULt (10kef) 98.1N min. (10kgf)

2+ J MRimdDiEH S Shaft wobble +05 X (Y+TFE30) mmMUTF £ 0.5 X (shaft length/30) mm max.
HBRJ:z;r‘\yg:ﬁfggﬂ?fftorque 0.98N-m T (10gf-cm) 0.98mN - m max. (10gf-cm)

ENVIRONMENTAL CHARACTERISTICS

HERIEE Test item HERZME Test conditions # ¥ Standard
[FATETEME Soldering heat 350C+5C 5# 350C=+ 5C 3 sec. AR/ R=+5%
R + 70T 240 B3/ AR/ R=+5%
Temperature characteristics | + 70C 240 hours — 30%

+ 50C 0.05W 1,000 b5/

&fEm  Load life + 50C 0.05W 1,000 hours

AR/R=%30%

)\ :\ [ =] o + ’ -~ 9 . <.
ﬁﬁili_ﬁﬁ%un _ 40°C 90 ~ 95%RH 0.05W 350 B AR R <+ 20%
Moisture and load life + 40C 90 to 95%RH 0.05W 350 hours
BEYLIIL —20C +70C ea.30% 5[EEL AR/R=+10%
Temperature cycle —20C + 70C ea. 30 min. 5cycles — 30%
. . 10~55Hz 3AME £iRiE 1.5mm
[ Hie! YAN Si . 0
MiiRls  Vibration 10 to 55Hz 3directions Amplitude 1.5mm R/R=+25%| M.
e~ _ ” =]
EEES 300000E# 35V  EHEAH AR/R=%£15% LT
Rotational life 300,000 cycles 3.5V rating load e
o
ap
i

=% w NI

OUTLINE DIMENSIONS

=,
|
TQCOS
|
|
|
I
|
|
i
l(®
6.5 _| 475
(11.25)

i
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TCQ9 Series

=SOEEHEafs - 200 AElE; Life : 2,000,000 Cycles Type Potentiometer

TCQ9 Series

W5

@1 T FiEf.
EELFHIR.

@ v J MERERIEE.

M Features

@ Connector type

® A wide choice of models

@ Shape of Shaft : At your choice

RoHS 5% RoHS compliant

TC Q 9 6 A 02

@® @ ® @ ® ®
o @ &R (ARovTBHRIAT) @ Type : Connector type
= ;l-f @ e&EmELs @ Long Life Type Code
o> ® K¥EZ : 9mm ® Size : 9mm
%ﬁ ; ® oEEE 6 :300° 0:360° @ Rotational angle 6 : 300° 0O : 360°
i X GOmR A:ftRIED ® Style A : Vertical with bushing
e é B fHERIIEL B : Vertical without bushing
C:#ExIED C : Horizontal with bushing
D : #ERERIEL D : Horizontal without bushing
® EEEEss 02 : 2,000,000 @G ® Rotational life 02 : 2,000,000cycles
% 1,000,000 @EHTETVET, % 1,000,000 cycles available
BEVEDELEEL,

Please contact us.

ELECTRICAL CHARACTERISTICS

SIRVEEEHE Total resistance range 5kQ. 10kQ 5kQ. 10kQ
2IRFEFEZE  Total resistance tolerance | £ 10% + 10%

R ERIEHE End resistance 2IEFED 2%LUT 2% max.

EMZE L Resistance taper B (BE#ra) B (Linear)

EEhME (BMERZML) Contact resistance variation | £IEFUED 3%UT 3% max.

EEES Power rating 0.05W 40C OwW . 70C 0.05W 40T 0w . 70T
ReEHAEE Max. input voltage DC 10V. AC 50V DC 10V. AC 50V
BRHNAEMLOERA Electrical angle 280t 5% 280 + 5°

HERRIE Insulation resistance 100MQLLE (DC 500V) 100MQ min. (DC 500V)
itEEE Dielectric strength AC 300V 157 AC 300V 1minute
ERREEEHE Operating temp. range —20C~+ 70T — 20T to + 70T
BEMERME Independent linearity + 2% T + 2% max.
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MECHANICAL CHARACTERISTICS

FERClEAE Mechanical angle | 300 £ 5E. 360 E 300 + 5°, 360°
BEs ML D Shaft torque 2.94mN - m AT (30gf-cm AF) 2.94mN - m max. (30gf - cm max.)
A~y TEE Stop strength 0.294N - m Bk (3gf-cm LI L) 0.294mN - m min. (35gf - cm min.)
YT NRE MUME Push | 98.1N LILE (10kef 98.1N min. (10kgf)
Shaft strength g|o3RbD Tensile |98.1N B E (10kgf) 98.1N min. (10kgf)
2+ 7 MNEimD#EH 4 Shaft wobble + 05 X (Y+vTrE30) mmUT +£0.5 X (shaft length/30) mm max.
IS MO TS 0.98N - m IUF (10gf - cm) 0.98mN - m max. (10gf-cm )
Bushing nut tighting torque
e JXx %% Connector o FEERR Hardware (P.13 ~ 14)
NIy BREERTFRE (7)) Housing : JST Wik A C Style: A, C
% PHR-3 3P Number PHR-3 3P Wt b Nut
2—3F) BAEBERTEE (%) Terminal : JST FETyv— Plain washer
% BPH-002T-P0.5S Number BPH-002T-P0.5S
OUTLINE DIMENSIONS VT memceancrey
—Fﬁaﬁﬁ note e termina DDSItIOI‘I
@
TCQ96A02
(10.2+1) (Unit : mm)
10.2 L 9slos
8.740.3/740.3 | ;
< E i j ! S M
it =t B
Rl
I Li ol 7)o
2403 N\, s
12.2 M9x0.75 & =7
|
TCQ96B0O2 % P4
(8.8+L) (Unit : mm) = =
in X
88 L |
7.740.3 9.340.3, %
£ o &
N =
o — i
’ S
b | < 4 >
9.2 || 1% ' \&
TCQ96C02
(9.8+L) (Unit : mm)
9.8 L 9.8£0.3
8.7£0.3 740.3 3
g |
8 @
S LIN| I — @)
: - dEEEEE
L1 < ot Vo | &
M9x0.75 2 1
240.3
TCQ96D02
(8.8+L) (Unit : mm)
8.8 L
77:03 9.840.3
< e | $ 1) ERBAAE : £0.5mm

2) AELE : £5
S 3) ABEO Y+ 7 MiBW.
o SOEREOPEETLLETHS,

Tﬁ
6N 18502
|

6505
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RVQ103YN

SOEEEGIRT Y axX—% : 20 FEOE#; Life : 200,000 Cycles Type Potentiometer

RVQ103YN

W5

07U MCIRIRABRIEOIRECT T,

O TSARFYIT—RAERADBRER T,

B Features

@® The product for printed circuit board can also be manufactured.
@® Use of the plastic case allows the product to be light-weighted.

RoHS 5% RoHS compliant

RV Q 103 Y N 15 S B 103

@® @ ©) @ ® ® @ ®

@ #ll (REDRSHOIZIRGER) @ Type : Carbon film type

= 7'7—-{ OF=F s @ Long life type code

EEI_:; ® KEE: 2 10mm @ Size: @ 10mm

% 3 @ FREEEH @ Operating temp. range

% = ® @R (18 18 ® Standard type

4 ®vvTJh& 15:15mm ® Shaft length 15 : 15mm
DIy IR S B/ F:FE/R:AKE @ Shaft type S:Slot/F:Flat./R:Round
ENZELSEE B BERE Resistance taper B : Linear
® RIEENERS (3 HFRm) ® Nominal total resistance value code (3 digits)
103 : 10,000 Q 103 : 10,000 Q

ELECTRICAL CHARACTERISTICS

IRFUEEEHE Total resistance range 5kQ. 10kQ 5kQ. 10kQ
2IEFEFAZE  Total resistance tolerance | = 20% + 20%
TREBIEE End resistance — —

kARl asiks Resistance taper B (Ei#REY) B (Linear)

RIFEEFUED 1%X(F 2 QOKIEBDELUT

FEENME (EMERZ() Contact resistance variation 1% or 2 O , whichever is areater

EF&EN Power rating 0.125W 40C 0OW ., 85C 0.125W . 40C 0OW 85T

DC 300V XlF V =V (WR) [CKD EEENZBAIELME
DC 300V or power rating whichever is smaller

R=ERAEE Max. input voltage

EXMWBMEEEA Electrical angle NHF 320E Nominal 320°

e Insulation resistance 100MQLE (DC 500V) 100MQ min. (DC 500V)
MitEEE Dielectric strength AC 500V 14914 AC 500V 1 minute
ERREEEH Operating temp. range — 10C~+ 85T — 10T to + 85T
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MECHANICAL CHARACTERISTICS

HmrEERE Mechanical angle | 360 E 360°

[Bl#s MUY Shaft torque 1.47mN - m BT (15gf-ecm T 1.47mN - m max. (15gf - cm max.)
A by T@E Stop strength — —

v I hNEBE WUME Push 294N LIt (3keh 29.4N min. (3kgf)

Shaft strength 3|o3kb Tensile | 29.4N LIt (3kef) 29.4N min. (3kgf)

¥+ 7 NEimDiEH ¥ Shaft wobble +03 X (Y¥TRE/15) mmBUTF = 0.3 X (shaft length/15) mm max.
EBYJ::i:ngt&?crgjﬁ?fftorque 0.34N-m T (3.5gf-cm) 0.34mN - m max. (3.5gf-cm)

ENVIRONMENTAL CHARACTERISTICS

HERIER Test item SHERSEH Test conditions 3] 4% Standard
[FATFEMEE Soldering heat 350C+£5C 3 350C*x5C 3sec. AR/ R=%x2%
TR . .

. + 85T 5 + 85C 5 hours AR/R=+ 10%
Temperature characteristics
8fEEm  Load life + 40T 0.125W 1,00085 + 40T 0.125W 1,000 hours | AR/ R =% 10%

:\ I =] o + X -~ 9 . 5
m/iﬁﬁ%un - 40°C 90 ~95%RH 0.125W 500 B AR/ R=<+10%
Moisture and load life + 40C 90 to 95%RH 0.125W 500 hours
BEYAIIL — 10C, +85C ea.30% 5ME#E
N = 0

Temperature cycle — 10C +85C ea.30min. 5cycles RAR=+10%
MR Vibration 10~ 55Hz iha 1.5mm 3 751 AR/ RS 5%

10 to B5Hz Amplitude 1.5mm 3 directions

_ e
@iﬁ%ﬁ Rotational life 200,000 @Eﬁ E*%,.“Eﬁ AR/ R=Z=+5%

200,000 cycles without rating load

(OL s I e 6
ow IRFAIEC SERLEEW
i_'kﬁ%ﬂ'ilﬁ] note the terminal position

IR
=2
| >
[
& 3
ﬁx
i
4

OUTLINE DIMENSIONS

(Unit : mm)
$10+0.5 e M6 P0O.75 ESHR
Rl g
S| G o S
~> f R AL Fovyv—11{@
} re—
L i €0.3
3 540.3 0.3+0.1 140.2 h ‘
2y 7 bR REE A EIC
140.2 3.540.5 Qubl- i,
$6.1
05
5+1/6.840.3|  L+0.5
| mitd
3-1.6£0.1
Bty b 1@
3-0.8£0.1
M6 P0.75
W j
L o
o
-+
™
o™
o
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RVQ12YN3

SOEEEGIRT Y axX—% : 5 AEE Life : 50,000 Cycles Type Potentiometer

RVQ12YN3

W5

07V MR BRYETIRET T,

OEINEET — X ERADEEI T,

M Features

@® The product for printed circuit board can also be manufactured.

@® Use of the zinc-alloy case allows the product to be high power
type.

RoHS #E$%iE  RoHS compliant

RV Q 12 Y N 3 15 S B 103

@® @ ® @ ® ® @ ® @
R @ Ehl (RERBEGHOIZIETIEE) @ Type : Carbon film type
g7 @ B5mns ® Long life type code
< @ kx& o 12mm @ Size : @ 120mm
% 3 @ fEREEEHE ® Operating temperature range
;}E )|( ® 2R (1 8 1 58) ® Standard type
4 ® mEBES ® Type name
@v+IJhR 15:15mm @ Shaft length 15 : 15mm
v I MK S:IEBREFI¥ERE/R:AE Shaft type S:Slot./F:Flat./ R : Round
@ EMZELHFE B BIRE ® Resistance taper B : Linear
RILIETBERLS (3 HFR) @ Nominal total resistance value code (3 digits)
103 : 10000 Q 103 : 10000 Q

ELECTRICAL CHARACTERISTICS

IR EEFE Total resistance range 5kQ, 10kQ 5kQ, 10kQ
2IEIEFEZE  Total resistance tolerance | + 20% + 20%

TEERIEUE End resistance 3 QT 3 Q max.

bR nE g Sk Resistance taper B (BE#rE) B (Linear)

TEEMMES (BMIERZME) Contact resistance variation | AFFEIEIMED 2% T 2% max.

EMEN Power rating 0.5W _“40C 0OwW_, 85T 0.5W . 40C 0w . 85T

DC 300V X(& V = (WR) [ICK D EREHZBZIFME

e Bt Max. input voltage
BSRARE P & DC 300V or power rating whichever is smaller

BXHEXEERA Electrical angle N/A N/A

HERIRI Insulation resistance 1ooMQRlE (DC 500V) 100MQ min. (DC 500V)
MitEEE Dielectric strength AC 500V 19/ AC 500V 1 minute
fERREEHE Operating temp. range —10C~+ 85T — 10T to + 85T

BB RSE Independent linearity N/A N/A
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MECHANICAL CHARACTERISTICS

KmmmicAaE Mechanical angle | 300+ 10 & 300+ 10°

1.96 ~ 19.6mN - m LI'F (20 ~200gf - cm )

B ML D Shaft torque
1.96 to 19.6mN - m max. (20 to 200gf - cm max.)
A v TEE Stop strength 0.25N - m Bkt (2.5kgf-cmBLE) 0.25N - m min. (2.5kgf - cm min.)
v JNRE HUSEE Push 29.4N (3kef) LIk 29.4N min. (3kgf) min.
Shaft strength 3|o3Rb Tensile | 9.8N (Tkef) LIt 9.8 (1kgf) min.
2+ 7 NEmDIESH 4 Shaft wobble +03 X (Y+¥TRE/15) mmIUT = 0.3 X (shaft length/15) mm max.

Bty MESHITERE
Bushing nut tighting torque

ENVIRONMENTAL CHARACTERISTICS

0.29N - m U'F (Bgf-cm UT) 0.29mN - m max. (3gf - cm max.)

SHERIER Test item HE&SkfF Test conditions 3] 48 Standard
[FATEMmMEE Soldering heat 350Ct£5C 3# 350Cx 5C 3 sec. AR/ R=%x2%
TRERFE . .

. + 85T 55 + 85C 5 hours AR/ R=+5%
Temperature characteristics
afEm  Load life + 40T 0.125W 1,000 B5 + 40T 0.125W 1,000 hours AR/ R=x10%

\:\ [ a ool X -~ 9 . <
ﬂ'ﬁﬁﬁﬁ%un . + 40°C 90 ~95%RH 0.125W 500 ¥ AR/R<+10%
Moisture and load life + 40C 90 to 95%RH 0.125W 500 hours
BEYALIIL — 10C, +80C ea.30% 5[EE
N = 9
Temperature cycle — 10C +80C ea.30min. 5 cycles RARS+10%
it Vibration 10 ~55Hz #RigHE 1.5mm 10 to 55Hz Amplitude 1.5mm | AR /R =% 2.5%
- Py

El#EER Rotational life 50,000 EE  EHRER AR/ R=* 10%

50,000 cycles without rating load

_
=7
=
5 Y
5 3
nA.;x
i
4

OUTLINE DIMENSIONS D0  rumccrmcray

1—»55%1,75@ note the terminal position

e (Unit : mm)
_ 0.840.2 1/4"=32NEF—2A
$12.840.5_ 5 e
H| (1) - JESRm
ol wn 27
o| H| o |
o2 ~ il B 1/4"=3INEF
? . _
= I f— i
allef g -
NG 1
i 140.2 =
3-1.6£0.3 (0.5) 6.3540.5 810.2
540.5 5+1| 1241 1+0.8 B 1

¢ 6.418°
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RVQ16YN

BOEEEGIRTYYaxX—4 : 10 FEE Life : 100,000 Cycles Type Potentiometer

RVQ16YN

W
ETFHIEKIEADOME. BEREICRECTY,

M Features
@® The product will serve as a part most suited to the detection of
position and angle for eletrinic automobile controllers.

RoHS 5% RoHS compliant

RV Q 16 Y N 15 S B 103

@ @ ® @ ® ® @ ©),

@ 1ERl (RERESHAIZIRGER) @ Type : Carbon film type

= ﬂj—.{ OF=F s ® Long life type code

EIZIEJ ® kEE 2 16mm ®Size: @ 16mm

= ; @ {FREEEH @ Operating temp. range

% )I( ® ZER (1 8 133 ® Standard type

5 ®vvJbhR 15:15mm ® Shaft length 15 : 15mm
@QIVvIMEIR S:ER/F:IE/R:AK @ Shaft type S :Slot,/F:Flat./ R : Round
EMZELFE B BRE Resistance taper B : Linear
® RIEENERS (3 HFRmR) ® Nominal total resistance value code (3 digits)
103 : 10,000 Q 103 : 10,000 Q

ELECTRICAL CHARACTERISTICS

SIRFESHE Total resistance range 5kQ. 10kQ (1B#) 5kQ. 10kQ (Normal)
SIRMEFSZE  Total resistance tolerance | £ 10% + 10%

REBIE End resistance 10 QF 10 Q max.

kARl dsik Resistance taper B (E#REY) B (Linear)

BENME (SMiEfZ() Contact resistance variation | SNREIEIAED 3% T 3% max.

EIREN Power rating 0.1W ~40C 0OW ., 85T 0.1TW ~40C OW . 85T

DC 224V X(& V =V (WR) [C KD EREHNZEBZIFLE

o BAEE Max. input voltage
BREREE P & DC 224V or power rating whichever is smaller

BXMWEMOEA Electrical angle 220 220°

bich= i) Insulation resistance 100MQRIE (DC 500V) 100MQ min. (DC 500V)
MitE&EE Dielectric strength AC 500V 1514 AC 500V 1 minute
fEREEEE Operating temp. range - 10C~+ 85T — 10T to + 85T
BB Independent linearity + 4% AT + 4% max.
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MECHANICAL CHARACTERISTICS

ERnmEsAE Mechanical angle

260+ 10E 260 £ 10°

BlEs ML Shaft torque 49mN - m T (BOgf-cm AF)  4.9mN - m max. (50gf - cm max.)
A by TEE Stop strength 0.3mN - m BlE (Bkef-cm L)  0.3mN - m min. (3kgf - cm min.)
Vv T NBE HUMEE Push 50N LIt (5.1kef) 50N min. (5.1kgf)

Shaft strength g|o3kb Tensile | BON BIE (5.1kgf) 50N min. (5.1kgf)

2 v 7 MMEimdD#E 4 Shaft wobble

+04 X (¥Y+T7PFE/30) mmIUTFT £ 0.4 X (shaft length/30) mm max.

Bty MESH T ITEE
Bushing nut tighting torque

1.47N - m AT (15kgf - cm ) 1.47mN - m max. (15kgf-cm)

ENVIRONMENTAL CHARACTERISTICS

HERIEE Test item HERSRME Test conditions 3] 4% Standard
IFATEMEE Soldering heat 350C+£5C 3# 350C+ 5C 3 sec. AR/ R=%+2%
TR . .

. +80C 5 + 80T 5 hours AR/ R=+12%
Temperature characteristics
8fEEm  Load life + 40C 0.1W 1,000 B + 40C 0.1TW 1,000 hours AR/R=%x15%
[RRH=LEE=T] +40C 90~95%RH 0.1W 500 IR AR/R=%20%
Moisture and load life + 40C 90 to95%RH 0O.1W 500 hours — 10%
BEYALIIL —10C, +85C ea.30% 5I[OEL
A =< 0
Temperature cycle — 10C +85C ea.30min. 5 cycles RAR=+10%
MmE Vibration 10 ~55Hz #RMEE 1.5mm 10 to 55Hz Amplitude 1.5mm | AR /R=x5%
El#Esssan Rotational life 100,000 [EEE EREER 100,000 cycles without rating load | AR /R =% 10%
Do 1+—3 e
OUTLINE DIMENSIONS gn R A
FEtAE
@
(Unit : mm)
LRIEE T
M6 P0.75
- ~
I = <+
s 1.2+0.7 m
610 | | 0.5
L 05
6405 M6 P0.75
1.6£0.5 L
PRSI IESAIEH
8.9%1 L+1
U+ 2 b EREEHHEIC 8 9
OUt)> B =
BERNITER
o L@J T
6.4 0.6
¢ 11 2t

_ W
=7
m >/
g5
& 3
if‘rgx
i
4
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RVQ20N

SEESEGIZRT Y aX—4 : 100 AEE; Life : 1,000,000 Cycles Type

RVQ20N

W5

OE. BERHICRETT,

@ 200 AEEORIEDHARETT (2 : RVQ20N2).

M Features

@ Suitable for detecting of positions and angles.

@® 2 million rotations can also be manufactured (RVQ20N2).

RoHS 1S3 RoHS compliant

PART NUMBER COMPOSITION

RV Q 20 N 15 S B 103

@ @ ® @ ® ® @

O &R (RRFRJEGHAOIZIRYIER) ® Type : Carbon film type
- K @ BEmis ® Long life type code
E ; ® KEE 1 2 20mm ® Size : @ 20mm
8L Y @ 2% (1 8 1 3%) @ Standard type
§§ ®YyIh& 15:15mm ® Shaft length 15 : 15mm
ﬁg; ® Yy I NER S:ERE/FI ¥R/ R: AR ® Shaft type S:Slot./F:Flat /R :Round

@ BRELEE B BRE @ Resistance taper B : Linear

REEFERLS (3 HFRR) Nominal total resistance value code (3 digits)

103 : 10000 Q 103 : 10000 Q

ELECTRICAL CHARACTERISTICS

SIREEH Total resistance range 5kQ, 10kQ (1F%) 5kQ, 10kQ (Normal)
SIRTESF B = Total resistance tolerance + 20% + 20%

TRERIEIUE End resistance 3 QT 3 Q max.

B et Resistance taper B (EfZY) B (Linear)

EEIME (emiEnZt) Contact resistance variation | RFEIEFIED 2%UT 2% max.

EAEEN Power rating 0.5W “40C OW ., 80C O0.5W . 40C OW . 80T

DC 250V X[& V =V (WR) [CK D EBESNZBRELME

RRRREE Max. input voltage DC 254V or power rating whichever is smaller
BXHEXEERA  Electrical angle 220 & 220°

HEfRIETT Insulation resistance 1oo0MQRlE (DC 500V) 100MQ min. (DC 500V)
MitEBE Dielectric strength AC 1,000V 19/ AC 1,000V 1minute
ERREEE Operating temp. range — 10C~+ 80T — 10T to + 80T

BB RS Independent linearity + 5% T + 5% max.
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MECHANICAL CHARACTERISTICS

HwnEEmRE Mechanical angle | 240 + 10 & 240 £ 10°

BlE: MLD Shaft torque 49mN - m AT (BOgf-cm AT)  4.9mN - m max. (50gf - cm max.)
Ay TEE Stop strength 0.9N - m Bl E (9kef - cm ML) 0.9N - m min. (9kgf - cm min.)

YT NEE MUEE  Push 294N (3kef) LUt 294N (3kgf) min.

Shaft strength 3|o3&ED Tensile | 294N (3kgf) Bk 294N (3kgf) min.

2+ J MNERD#ES S Shaft wobble 04 X (Y+TKE/30) mMmIUT =04 X (shaft length/30) mm max.
gji::g:ﬁﬁgﬁ?fiorque 0.490N - mIUF (5kef-om M) 0.490N - m max. (5kef - cm max. )

ENVIRONMENTAL CHARACTERISTICS

sBRIEE Test item HER%H Test conditions 3R #& Standard
[FATEMEME Soldering heat | 350Cx+5C 3# 350C=+ 5C 3 sec. AR/ R=%2%
RESE . .
. + 80C 5 b5 + 80C 5 hours AR/ R=+ 10%
Temperature characteristics
BafEEm Load life + 40C 0.5W 1,000 855 + 40C 0.5W 1,000 hours AR/R=%x10%
\:\ [ =] o + ’ -~ 9 . Si[E]
ﬁﬁ]‘iﬁﬁ%un . 40°C 90 ~ 95%RH 0.5W 500 ¥ AR/R=+ 10%
Moisture and load life +40C 90 to 95%RH 0.5W 500 hours
BEYALIIL — 10C +85C ea.30% 5[EE
N <+ 109
Temperature cycle —10C + 85T ea.30min. 5 cycles R/R 10%
. ) 10 ~5bHz #RigtE 1.5mm 3
HE A <+ 259
MiftE  Vibration 10 to 55Hz Amplitude 1.5mm 3 directions R/R=%25% -'%—,77'-_{
_ - 1,000,000 BE; EHsEaR g
tn Rotational life A =+ 109 3
Bl 1,000,000 cycles without rating load R/RSX10% %E ;
o
an X
k;
OUTLINE DIMENSIONS @ I:lf CW® HFOEIC TR R
> Bt note the terminal position
@
(Unit : mm)
fIESRE
TUTF
W IER M9 PO.75
MIX12F vk 18
" < % ?Q'ﬁ N
E [ e Y =
g !
1.640.2
|l10£0.3 12 2
140.2
0.4£0.1
1.840.3
15.840.3
9.620.4 L+0.5 Se D NIBLE. ¢ 9RAEMN Iy v+ — 1@

RESHHEICEL o 2 iE% R o

BERARTER (RE: 1/1)
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RVQ24YNO3

SEEEmIRT Y aX—4 : 200 FEE; Life : 2,000,000 Cycles Type

RVQ24YNOS3

W5E

OS5 tEE (OExsFdn | 200 AE. BE#fE © + 3%) TO—IXR bt

O:HAIZE. #BOU—RIY hO—ILVADME. AEMREICRETT .

OEE:A | T R AMMAEE,

M Features

@ High quality type (Rotation life : 2 million cycles, independent
linearity : = 3% max.) and low-cost type.

@ Suitable for detecting positions and angles for measuring
instruments, servo controllers.

@ Rotational angle : Endless type is also available.

RoHS 5% RoHS compliant

PART NUMBER COMPOSITION

RV. Q 24 Y N 03 15 S B 103

@® @ @ @ ® ® @ ® @
O B (RERRAFTEENS) @ Type : Carbon film typs
= ﬂj__é\' @ BEans @ Long life type code
EIﬁl_;j @ k=2 : @ 24mm ® Size : 2.5 24mm
=3 @ SIS ® Operating temperature range
e © @EL (18158 ® Normal type
4 ® BRES ® Type name
@YvrIRE 15: 15mm @ Shaft length 15 : 16mm
VTR S ERFIFRE R AR Shaft type S:Slot./F:Flat/ R : Round
@ RIS B B (@ Resistance taper B : Linear
® AHEMETDE (3 HET) Nominal total resistance value code (3 digits)
103: 10000 Q 10310000 0O
SIRPEEEH Total resistance range 5kQ, 10kQ (Z#) 5kQ, 10kQ (Normal)
SIRTESTFEE Total resistance tolerance + 10% + 10%
TRERIETUE End resistance 3 QT 3 0 max.
iz aesdle sk Resistance taper B (E#RrEY) B (Linear)
BEHE (BMERZ(t) Contact resistance variation | ZNFEIEHED 3%UT 3% max.
EEES Power rating 0.5W . 40C OwW,85C 0.5W 40C 0OW . 85C
REEAEE Max. input voltage DC 200V X3 V =~/(W—B)ICJQIDE$§%‘7JEE7.UM{E
DC 200V or power rating whichever is smaller
EXMWBXMEERA  Electrical angle 280 & 280°
HERIE Insulation resistance 100MQ B E (DC 1,000V) 100MQ min. (DC 1,000V)
MitEEE Dielectric strength AC 1,000V 157/ AC 1,000V 1minute
EREEEHE Operating temp. range — 10C~+ 85T — 10T to + 85T
BMERE Independent linearity + 3% UTF + 3% max.
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MECHANICAL CHARACTERISTICS

HmrCEEEE Mechanical angle | 300 + 5 & 300 £ 5°

E&s ML D Shaft torque 49mN - m T (B0gf-cm UTF) 4.9mN - m max. (50gf - cm max.)

2 by TRE Stop strength 09N m E (9kef-cm L) 0.9N - m min. (9kgf - cm min.)

Vv I hBE HUEE Push 126N Bk (12.75.1kgf L) 125N min. (12.75kgf min.)

Shaft strength 3|23RO Tensile 125N Bk (12.75.1kgf k) 125N min. (12.75kgf min.)

¥ v J NMEimD#AH 4 Shaft wobble +04 X (Yv+T7 MR 30) mmIUT +£04 X (shaft length/30) mm max.
?J:;;};Tfﬁgﬂ?ﬁftomue 147N -m T (15kgf-cm T )  1.47mN - m max. (15kgf-cm max. )

ENVIRONMENTAL CHARACTERISTICS

HERIER Test item HEAZME Test conditions 3] #& Standard
[FATEMEE Soldering heat | 350C+ 5T 3#  350C+5C 3 sec. AR/ R=£2%
EESEE . .
. + 80C b5H5H + 80T 5 hours AR/ R=+5%
Temperature characteristics
BfEEm Load life +40C O0.5W 1,00088 + 40C 0O.1TW 1,000 hours AR/R=%x10%
i :\ 4 (=] & + X -~ 9 . S
ﬂﬁili_ﬁﬁ%nn _ 40°C 90 ~ 95%RH 0.5W 500 B3’ AR/ R=+ 20%
Moisture and load life +40C 90 to 95%RH 0.5W 500 hours
BEYLIIL — 10C +85C ea.30% 5[EE
A =4+ 100
Temperature cycle —10C + 85T ea.30min. 5 cycles R/R 10%
. ) 10 ~55Hz iR 1.56mm 3 A@
T3] YAN =<+ K9
WHRiE  Vibration 10 to 55Hz Amplitude 1.5mm 3 directions R/R=%5% »
I\
N . ) 2,000,000 @8 EREETE =
Rotational life A <+ 150 &
R 2,000,000 cycles without rating load R/R 16% EEJIE ;
% 3
D X
OUTLINE DIMENSIONS P T 7 |
_>B§§T75|EJ note the terminal position 4
o) 4
(Unit : mm)
$2340.5
IEEBGR
05402 M9 P0.75 oo 10402_30

$1240.2

RVQ24YNO3 .
20S  B502 T
16N I

| |86
i}
; 120,
I

>

i

S

S
12.5£0.5

2041

2549-58/

| 2102 il
3 ®|®

540.3 3—310@ ‘
11.540.5 Lt 5+05] | 5405
(13)

Dy 7 MRS AEICDL - B,

gy
/ \
L ‘
$1240.2 2
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RVQ24YNO4

BEEEERIRT Y a X—4 : 1,000 AEE Life : 10,000,000 Cycles Type

RVQ24YNO4

W5E

OS5 4AE ([OEEa : 1000 HE. EfflE : + 3%),

OETFHIEHERDMNE. ABERBICRECTT .

OEE:A | T R AMMAEE,

M Features

@ High quality type (Rotation life : 2 million cycles, independent
linearity : £ 3% max.) .

@ Suitable for detecting positions and angles of electronic control
equipment.

@ Rotational angle : Endless type is also available.

RoHS #5%di RoHS compliant

RV Q 24 Y N 04 15 S B 103

@® @ ©) @ ® ® @ ® @
@ 1ERl (REFRESHOIZIRTIER) @ Type : Carbon film type
& 2__: ® EEmes @ Long life type code
= @ KEE : @ 24mm ®Size : 8 24mm
% :; @ {ERRELH @ Operating temp. range
o X ® Z#R (18 13%) (® Standard type
iz ; ® mEBES ® Type name
@ v+¥IJhRE 15:15mm @ Shaft length 15 : 15mm
vy I REIR S:ERFIIE/R: AR Shaft type S :Slot./F:Flat /R : Round
@ EMZELEE B BERE ® Resistance taper B : Linear
© NFFEIETEELS (3 HIRT) Nominal total resistance value code (3 digits)
103 : 10000 Q 103 : 10000 Q
SIRTESE Total resistance range 5kQ, 10kQ (1Z#) 5kQ, 10kQ (Normal)
SIRTESTEE Total resistance tolerance + 10% + 10%
YRERIETE End resistance 3 QT 3 Q max.
iz aeedl e sl Resistance taper B (E#REY) B (Linear)
BENRMHE (EMERZ(L) Contact resistance variation | 2AFEIEHED 3%UT 3% max.
ENEN Power rating 0.5W “40C 0OW.” 85C O0.5W . 40C 0OW . 85T
ReEREE Max. input voltage DC 200V 3 V =‘/(W_B)‘:J:.DE$§%”&EZHWE
DC 200V or power rating whichever is smaller
EXMWBEXMEER  Electrical angle 280 E 280°
bichEgtan ) Insulation resistance 100MQ M E (DC 1,000V) 100MQ min. (DC 1,000V)
MEE Dielectric strength AC 1,000V 198 AC 1,000V 1minute
EREEEE Operating temp. range — 10C~+ 85T — 10T to + 85T
BMERY Independent linearity + 3% UTF + 3% max.
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MECHANICAL CHARACTERISTICS

R CEAE Mechanical angle | 300+ 5 & 300 + 5°
EEs ~NLD Shaft torque 9.8mN-m T (100gf-cm UTF) 9.8mN - m max. (100gf - cm max.)
2 v TRE Stop strength 0.9N - m Bt (9kef-cm L) 0.9N - m min. (9kgf - cm min.)

Vv T NEE

HUE Push

126N LRIk (12.75.1kef KAL)

125N min. (12.75kgf min.)

Shaft strength 3|23RO Tensile

2 v 7 MNEimdDi#EH 4 Shaft wobble

B3 7w MMESHFITEE
Bushing nut tighting torque

125N Btk (12.75.1kef LI L) 125N min. (12.75kgf min.)
£04 X (YvT7 R 30) mmIUT £04 x (shaft length/30) mm max.

1.47N-m T (18kgf-cm T ) 1.47mN-m max. (15kef-cm max.)

ENVIRONMENTAL CHARACTERISTICS

SHERIER Test item
[FAETEM  Soldering heat

HERSEZH Test conditions
350C+5C 3# 350TC+ 5T 3 sec.

# 4 Standard
AR/ R=Z=x2%

N=| A
AR . +80C 5 RS +80C 5 hours AR/R=+5%
Temperature characteristics
afFEm  Load life +40C 0O5W 1,0008E +40C O.TW 1,000 hours AR/ R=x10%
I e 1 [ -~ 9 . =

ﬁﬁi;iﬁﬁ%nn . + 4ODC 90 ~95%RH 0.5W 500 B AR R <+ 20%
Moisture and load life + 40C 90 to 95%RH 0.5W 500 hours
BEYAIIL —10C +85C ea.30% 5O

A =+ 109
Temperature cycle — 10C +85C ea.30min. 5cycles R7R 10%

10 ~55Hz #RigHE 1.5mm 3 AE
10 to B5Hz Amplitude 1.5mm 3 directions

10,000,000 [Oifr ErEEET

_R
E T
nFon  Rotational life A =+ 159 ] >/
IR 10,000,000 cycles without rating load R/R=E15% E% 4
= 3
2
A
OUTLINE DIMENSIONS @ i_»cvy® B T T E4
BEEt7AE
@
(Unit : mm)
/BB

923405

1040.2
30410

$1240.2

Mg P0.75

el

RVQ24YN04
20S B502
16N

|
6
1
o
o

HIn

|
T
12.540.5

0£1

$2.840.15
o]
1.6£0.2 <

oo

‘ |
0.51£0.2 240.5] 3-340.5 |
5105 ‘ 10£0.3 5405
‘ 11.540.5 Lt1

540.5

(13

1 HF 3MmF

3
12£0.2

N

\
]
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RVQ28YS

SEEEmIRT Y aX—4 : 200 FEE; Life : 2,000,000 Cycles Type

RVQ28YS

ESTE

O=1taE (E#nsFan : 200 M),

@I/ —, BAULEMmOEREHTEH , AEREICRETY .
OU Y-V 2TV Y IARDHREERFHE,

M Features

@ High quality type (Rotational life: 2 million cycles)

@ Suitable for detecting of driving control and positions for eco-
cars and welfare cars

@ Built-in return spring to set the centric point.

RoHS 5% RoHS compliant

PART NUMBER COMPOSITION

RV Q 28 YS 20 S S 502

@® @ ® @ ® ® @
O Bl (RRRESHOIZIRTIER) M Type : Carbon film type
- s @ SEmIs ® Long life type code
E ; @ KEFEE: 2 28mm (3 Size : 2 28mm
LT Z @ @/EES YS or YSH (High torque) @ Type name YS or YSH (High torque)
g X ® Y+IJ bR 20:20mm ® Shaft length 20 : 20mm
ﬁé; ® Vv I MEIR S:EREF:IIE/R:AK ® Shaft type S:Slot./ F:Flat./ R : Round
@ ENE{LHEE S % @ Resistance taper S : Special taper
RIEENERS (3 HFRT) Nominal total resistance value code (3 digits)
502 : 5,000 Q 502 : 5,000 Q

ELECTRICAL CHARACTERISTICS

EIRTEEEHE Total resistance range 5kQ 5kQ
SIRNETEE Total resistance tolerance + 10% + 10%
TRERIETIE End resistance
izl e sk Resistance taper B (E#REY) B (Linear)
BEME (mEnZt) Contact resistance variation | [MRIEHED 3%LUT (#IHI) 3% max. of total resistance value
EIREN Power rating 0.15W ~40C 0OW 85T 0.15W “40C O0OW 85T
REEAERE Max. input voltage DC 200V 3V =‘/(W_B)E$.DEH%W%E2HWE

DC 200V or power rating whichever is smaller
ESMWEMLEEA  Electrical angle 45 B (NZ#H 8 B) 45° (Dead-band 8°)
HERIRT Insulation resistance 100MQ M E (DC 1,000V) 100MQ min. (DC 1,000V)
MHEEE Dielectric strength AC 1,000V 15/ AC 1,000V 1minute
fERREEH Operating temp. range — 10C~+ 85T — 10T to + 85T
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MECHANICAL CHARACTERISTICS

L2 EIE TR =2 Mechanical angle | 60 £+ 5 & 60 £ 5°

RVQ28YS 200mN - m (2.04kef - cm ) B E (@EimAK O°. 60°{iIE)
Olgs bLD 200mN - m (2.04kgf - cm) min. (Both ends O° and 60° position)
Shaft torque RVQ28YSH 350mN - m (3.57kgf - cm ) LIk (M@iHkKO°. 60° &)

350mN - m (3.57kgf - cm) min. (Both ends O° and 60° position)

A by TEE Stop strength 2N -m Bk (20.4kgf - cm Bl L) 2N - m min. (20.4kgf - cm min.)
YT NEE HUE Push 300N Bt (30.BkgfUL) 300N min. (30.6kgf min.)
Shaft strength 5|o3&bD Tensile | 300N ULtk (30.6kef L) 300N min. (30.6kgf min.)
gyjzz;:g:*ftwtgﬁ?fftorque 3N -m T (30.6kgf-cm UF) 3N - m max. (30.8kef - cm max. )
BhK 48 Sealability P84

ENVIRONMENTAL CHARACTERISTICS

SHERIEH Test item HERRH Test conditions #/ #& Standard
FATEMEME  Soldering heat | 350C 3 # 350TC 3 sec. AR/R=x2%
N=| |
TS o 85C 5 iS5 85C 5 hr. AR/R=+5%
Temp. characteristics
BfEEm  Load life +40C 0.15W 1,0008 + 40T 0.15W 1,000 hr. AR/R=x10%

\:\ [ [=] il ‘ -~ 9 . S
ﬁﬁﬁﬁﬁ%un . 40°C 90 ~95%RH 0.15W 500 B AR R=+20%
Moisture and load life 40C 90 to 95%RH 0.15W 500 hr.
BEYALIIL — 10C +85C ea.30% b5 [EEx

A < 9
Temp. cycle — 10C + 85T ea.30 min. 5 cycles R/AR=+10%
~ 2 =

THEE Vibration 10~55Hz 1.5m/mXIF 196m/s? (20G) 3 /18 2 B3RS AR/ RS 5%

10 to 55Hz 1.5m/m or 196m/s? (20G) 3 directions ea. 2 hr.

2,000,000 ol EigEER (90% BXHNLOEGAE)
El#E5sFas  Rotational life 2,000,000 cycles, No-load at normal temp. without loading
(90% of electrical angle)

R
=
E1%
[
& 3
i X
i
4

AR/R=x15%

OUTLINE DIMENSIONS oA F—0 mccmmcrzn

CcwW * b
i—» BEEt5mE note the terminal position

(Unit : mm)

(54.5) 20+1 3041
40102 ‘ 7157 11405

¢ 2440.2 (6.9) 15402
¢ 6.35%, 340.3

4 54,

0.5

O
A Q IS é i M ©) O

Lolc)
iBE A

b 4.540.2 ‘ 3-3.2405 10£0.5
2-5+0.5 (15)

21%0.5
2841

(20
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RPAZO52

REEREmAZ KT >~ 3 X—% : 500 HEER

RPAZOS52

RoHS #8555 RoHS compliant

Life : 5,000,000 Cycles Type

W5

@tEE (OlEEHEess - 500 AE. Bl : 8.
ETFHEEESEOMNE. AERHICHRETY .

Ol : 360°

OE=EA (2400 XEXAIF 60° ~ 300° DEETHIEET T,

@ v 7J MERERIEE (SHEEVET.)

M Features

@ High quality type (Rotational life : 5,000.000 cycles, Linearity :
Excellent) .

@ The product will serve as a part most suited to the detection of
position and angle for electronic automobile controller.

@ Rotational angle 360°

@ Electrical rotation angle 240°
% We can change the electrical angle. (60 to 300 degrees.)

@ Shape of shaft : At your choice (Please feel free to contact us)

PART NUMBER COMPOSITION

RPAZ 052

® ® ®
O 'R (O—5U—Ftry)
(OF: =
@ATvav

00

(D Rotary position sensor
@ Type
(® Option

BASIC CHARACTERISTICS

EARERE Rated voltage DC 5V DC 5V
RAEREE Max. rated voltage DC 30V (0.18W) DC 30V (0.18W)
HA Output characteristics Fig-1 L&D Fig-1

BE@EE Measurement circuit Fig-2 ICX% Fig-2

ERREEHE Operating temp. range — 10C~+ 85T — 10T to + 85T
i CERE Mechanical rotational angle 360 E 360°
ESNENAEE Electrical rotation angle 240 E 240°

CHARACTERISTICS

=t i) Total resistance 50kQ+ 10% 50kQ% 10%

EfRE Output linearity + 3% T + 3% max.

~NLD Operating torugue 196 X 1T0—2N-mBE 1.96 X 10—2N-m min.
eI Insulation resistance +DC1,000v 100MQ +DC1,000V 100MQ
{EENFEdn Rotation life 5,000,000 [oExR 5,000,000 cycles

BAaK 4 Resistance, Rain and Spray test IPB4 P64
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ENDURANCE PERFORMANCE

sHERIER Test item HERR Test conditions ¥ % Criteria

=EME Shelf test of High temp. 120C 5008 120T 500 hr. AR/R=10%
{KBME Shelf test of Low temp. — 40T 50085 — 40T 500 hr. AR/ RZ=5%
HEEE . —40°C, + 120°C (1 B8 20 1)L AR/R=10%
Temperature alternation —40C, + 120TC (1 hours) 20 cycles

N L + 60T 90 ~95%RH 500 iFRH

e Humidity test <110
WAE Humidity +B60C 90 to 95% RH 500 hr. ~R/R=13%
1EKIEFE  Salt water mist test JIS-C-60068-2-11 96 KM AR/R=10%

JIS-C-60068-2-11 96 hr.

30G 50~ 250Hz 20 K4

{#Bl%  Vibration test
MRt Vibration tes 30G 50 to 250Hz 20 hr.

AR/R=2%

BRESmICERLTECE

No abnomality in parts
AREITBAFEE

Water do not invade to the inside

&M Drop test 50G

7K
Moisture, Rain and Spray test

JIS-D0203 D3

+40C JIs25&d 72 1HE

Bt Oil test
iE Ol tes +40C JIS No.2 light oil 72 hr.

AR/R=2%

AR/ R:EMEZILE 2R R: Resistance change

vy 7 bO&HE (CW)

—

o

12R=7t9%

rit‘/*flﬁl%l—l F D .
. o 1) DC5V E'_le-:
| | L out By
N | ! Ma %;
m:;] I— _____ _\,/_____ GND ?TE)I(
N - 2
3 Fig-2 DBBARRCIBEY 5
0
(60° FEMBE 240° (60°)
BmeAE  360°
Filg-1 Wbt
OUTLINE DIMENSIONS
(Unit : mm)
45
D34 2129
0225 16 6.4 6.0
N 7 ! 8
/ | \ i
- ( | D N "%
: e M) = 1t 1= @@t
NS\ ] A
o ] +' | 124505 ‘
& ‘ BONE ‘
i B HEFREAD (88) iy !
| 2130 = |
‘ ﬁfﬁi’g WEARR  BBEET 22 ‘
| EEORERT 1 A~ 0 AERT ‘
‘ 10A=X, L1B=Y ‘

GND (&-75)/ 5V (&)
/Out (& &)

XCEAICKRULTIE, sFlBII5ahED L. HFREDIERZESBHHELET,
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RPAO11

SEEEmZRT Y a X—4 : 500 AEE; Life : 5,000,000 Cycles Type

RPAO1 1

W5

@tEE (OlEEHEess - 500 AE. Bl : 8.
ETFHEEESEOMNE. AERHICHRETY .

Qv I MNEAYA T,

M Features

@ High performance models (rotational life with 5-million, Linearity:
Excellent)

@ Most suitable for position and angle detection

@ Adjustment : Shaft insertion

RoHS 1#§5%iE. RoHS compliant

RPA 011 — L2 2kQ

® ® ® @
® &Rl (O—5V—FEtrH) @ Rotary position sensor
(OF:<E @ Type
. ® N\—2R, ARTYIEE ® Specify harness and connector
=5 @ =IEHE 2kQ ® Total resistance 2kQ
4
o X
A EIREE Voltage rating DC 5V DC 5V
z RAEREE Max. voltage rating DC10V (0.063W) DC10V (0.063W)
HF 4 Output characteristics Fig-1 ICkD Fig-1
AED@EE Measurement circuit Fig-2 IC&LD Fig-2
ERREEHE Operating temp. range —30C~+ 120TC — 30T to + 120TC
NIy =2)=g Mechanical rotational angle 130°+ 5° 130"+ 5°
BIHNEVAE Electrical rotational angle 120° 120°
O—%~E&sIEsb5EE  Rotor stop strength 2 0.294N-m (3kgf-cm) = 0.294N-m (3kgf-cm)
B8 Item IEA Initial it A #% After endurance % Conditions
SHRH Total resistance 2k 0+ 20% 2k Q=+ 30% x5V 1 (AH) —3 (QND) B CHIE
Measured between connector pin 1 (input) and 3(GND)
0.5V A@mE Angle 0.5V 40 + 5° 40 + 8° BIEEERIC T, HAEE 0.5V & 4.5V EHER. REER
- - EDHAIE —RIRAKRED 1/ 2 RZBIBEREDRE.
iR Linearity +0.05V +0.1V (BEBROTRHREBREE)
EAFUI R Hysteresis + 30mV + 50mVv {REFHFI8EH - 0.5V ~ 4.5V
kL2 I\O/lx 1,Et\|i)?u &1V 0.0049N - m L)l.J: 0.00TON - m L‘,{_J:
Operating -torqueat OV 1 0,0049N - m min. | 0.0010N - mmin. | {RsFEEEEE : — 30C~+ 120C
torugue 5V IEEAS (&A) |0.0588N - mIUT | 0.0883N-mIUF | Max. torque at 5V
Max. torque at 5V | 0.0588N - m max.| 0.0883N - m max.
R o +01V _ -30TC +120CDREEFHT 25 CEELT
Temperature characteristics Set 25T as a reference in a temp. range of -30C +120T
bt Eeriv ) Insulation resistance | TOOM QI E 10M QU E DC 500V
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ENDURANCE PERFORMANCE

SIS

item

s&{% conditions

BB AYRIB(EBIM R

Large amplitude durability at normal temperature

0.5V ~ 4V DIEENAT 25T - 4Hz X 200 AR (OAxZ7E> 1 (C 5 EIN)
25T at 0.5 to 4V 4Hz X 2 million (Apply 5V to connector 1)

Em AR DM

Large amplitude durability at high temperature

0.5V ~ 4V OEFAT 100T - 4Hz X 100 AE (Ox¥E> 1 5EMN)
100TC at 0.5 to 4V 4Hz X 1 million (Apply 5V to connector 1)

ERAIRIBFEIMA

Large amplitude durability at low temperature

0.5V ~ 4V OfEgiET— 30T - 4Hz X 100 AE (OxIFE> 1T 5 )
— 30T at 0.5 to 4V 4Hz X 1 million (Apply 5V to connector 1)

= S MRIEEEDMI X

Large amplitude durability at high temperature

2.4V ~ 2.6V OEENEEET 110T - 30Hz X 500 AEl (IxIFE> 1 (T 5 EMN)
110TC at 2.4 to 2.6V 30Hzx5 million (Apply 5V to connector 1)

—EIRIEEL R 25V ET 25T - 10G (0—P) X 200Hz X 100 B/

Constant amplitude test 25T at 2.5V 106G (0-P) X 200Hz X 100hr.

- P—
e BE80 3T - EE 95 + 5% RH X 100 IR
RERR Temperature test Temperature 80 = 3C  Humidity 95 + 5% RHx100hr.
EEMEs R  High temp. exposure test 120C X 19285/ 120TC X% 192hr.
KEMERER  Low temp. exposure test —30CXx 19285 — 30Cx 192hr.
. — 30T X 1858~ 120CX 1%, 100 Y1 7)U1T5
R Thermal shock — 30T X Thr. € 120C X 1hr. (100cycles)
Vo —KERIC SEHh5. X Y. ZE - Nay

=Tt Drop test dVIU—RKRIC ITmMDEEHS. X, Y. ZET 3 EETEES

Drop from a height of 1 meter against concrete floor. X, Y, Z directions. Total: 3 times

> jzwzn o8]
[V-FRA ()]
5,00V
[Ex) 127‘7572 (tH) r
ﬂ U*%ﬁa(w]ﬁb
E=]
T T - - 27 5€3 (GND)
0 25 +5 L7 +5 90" +5 O-45fE [deg] ji)*%‘ﬁ/(}(EI)]
(1z) | HHEHRIBE (96°)
(5) SHOENEEAZ (120°) (51 Fig-2: OB X
BHBFDOERE (130°)
O- 5 MiRE
Fig-1: B ORHR
OUTLINE DIMENSIONS
(Unit : mm)
?47
?36+0.2
55203 (R0.3)
(4-R2.25) $26+0.3 3:0.3 AU -T3E5HE:
8 19, 6N (2kg 1) ME | <&
oi\’/ /-I - — ?' E /"JN
& - | N o 7’ \\
< \ | s é /

e ~| B @
{9 i aeD; )
N | ~ A g §g ~ L o =

1 : 5N Y
(4-R5.5) . [T ™ ~. - [m]
T | N ) &
2-0.8+0.1 (0.3:0.2 N
) S
2-4.540.3 , 65210, ! €0.5:0.2 y
Y= FRA (i A ! Y- FIRC (B:GND) —_
‘ Y- BB (R : ) 4.5)

1275(*4)

Y- FB3A (UL1007 CSA type TR-B4AWG22)

_®
=7
=T
85
5 3
iﬁx
i
4
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EEEEGIZRT > aX—4 1,000 AEE Life : 10,000,000 Cycles Type

RPA112

RoHS 5% RoHS compliant

[_ESTE
StRE (D% 1,000 HE. B : &),
OETHIEKIEDNMNE. BEREICRETTY .

Qv I MNEAYA T,
OFEL : LILTVUI—UEE,
M Features

@ High performance models (rotational life with 10-million,
Linearity: Excellent)

@ Most suitable for position and angle detection of electronic
control equipment

@ Adjustment: Shaft insertion type

@ Adjustment (Lever) : Self-return structure

PART NUMBER COMPOSITION

RPA 112

) ®

O &Rl (O—5U—fterY)
@ 8%
® £ffE 5kQ

5kQ

®

(D Rotary position sensor
@ Type
® Total resistance 5kQ

BASIC CHARACTERISTICS
TEISEE Rated voltage DC 5V DC 5V
RAEREE Max. rated voltage DC18V (0.064W) DC18V (0.064W)
HEE Output characteristics Fig-1 IC&% Fig-1
HIELIES Measurement circuit Fig-2 IC&kD Fig-2
ERRESR Operating temp. — 30C~+ 120C — 30T to + 120C
OUTLINE DIMENSIONS
(Unit : mm)
859 2+7
?30+1 PLE+0.4
?78.68+0.1
NI ({y0-B: BAETH) (16.4) 2T
3 3? | eEmED
a1y [ | 3
0
o [ 0 L _I_ - =y
W |
o i) (4-R5.6) | "
& % ] 3
il I —
VA=) JU-FYYay 1 ! N ;;(5\ IL i
|\ | 1 = ” } ”
L/’N 12745 :E03MBR (136) 272,

@% (RF127% ERELEQIFBR)  (175)
v \ Jx7500




TOCOS

W—AE
IHH item #IHA Initial  |MR# After endurance & Conditions
E=tiie ) Total resistance |5kQ =+ 20% 5kQ =+ 30% dxo5E> 1 (A1) —3 (GND) ETHE
0.5V mAE 55+ 45° 55+ 7° AIEEERC T, HAEE 0.5V E2SIC. EERE 90° [0
BEfRE Output linearity |+ 0.1V + 0.2V T BHENBERHREERE DfFE,
EXTFUIR + 30mV * 40mV {REEHAIEER - 0.5V ~ 4.5V
e [ BVEBEAS 8K 0.147N-mMF | 0.196N- muF | oraen  — 800~+ 1200
0.147N - mmax. | 0.196N - m max.
R + 50mV — —30C~+ 120COEEHET 25CEEL T,
BRI Insulation resistance | T00M QR 10M QR E DC 500V
W 5
BB item {4 Conditions
HEIRAIRIBEEIM AR 0.5V ~ 4V OEEAT 25T - 4Hz X 300 BE (IHF A [ BV EI)
Large amplitude durability at normal temperature | 25C at 0.5 to 4V 4Hz X 3 million (Apply 5V to connector 1)
ERAIRIEEENTT X 0.5V ~ 4V OIEEIAT 100T - 4Hz X 200 BE (HF A [ BV EI)
Large amplitude durability at high temperature | 100C at 0.5 to 4V 4Hz X 2 million (Apply 5V to connector 1)
{EBRAIRIBIEENTTAR 0.5V ~ 4V OEEIAT— 30T - 4Hz X 100 I (HF A [C 5V EIN)
Large amplitude durability at low temperature | — 30C at 0.5 to 4V 4Hz X 1 million (Apply 5V to connector 1)
=S MRIECEENTH X 2.4V ~ 2.6V OfEBIEEFT 110T - 30Hz X 1,000 AAE (#HF A IC BV EDAN)
Large amplitude durability at high temperature | 110C at 2.4 to 2.6V 30Hz X 10 million (Apply 5V to connector 1)
— ERIETER 2.5V mT 25T - 256G (0—P) X 200Hz X 100 B

Constant amplitude test

25T at 2.5V 256G (0-P) X 200Hz X 100khr.

A1 —TirigstEg
Sweep amplitude test

25V HT 25T - 20Hz~ 130Hz & 10G (O —P). 130Hz ~ 200Hz &
20G (O—P) &UL. 20Hz~200H % 1 FE 5 3 TZE(LSE 100 BF/
25T at 2.5V 106G (0-P) 20Hz to 130Hz , 20G (0-P) 130Hz to 200Hz
Change 20Hz to 200Hz X 200Hz 1 cycle for 5 minutes (100hr. test)

RO IEBEIRET, JISZ2371 [CT 240 K5

KRR Salt water spray test 240 hr. according to JIS2371 in a state of the connector being installed
ORI IEBIRRET, JISD0O203 D3 (BL. LIN—BEEHtE )

M7k S BR Water resistance test JIS203 D3 in a state of the connector being installed
(Note the lever is not operated)

PREER Humnidity test ORI IYEBIRET., ;BE 80 £ 3T - ;EE 95 + 5% Rh X 100 B

AHzBAe umiaity tes JIS203 D3 in a state of the connector being installed

. e . ORIV IEBEIREET. 120C X 200 bR

= 1E =

REMERR  High temp. exposure test 120T x200hr. in a state of the connector being installed

. B ORIV IEEIREET. — 30T X 200 B¥E
N=| =

[EAERER  Low temp. exposure test — 30 X 200hr. in a state of the connector being installed

g Thermal shock ORI IEBIRET, — 30T X 1 BE~ 120TX 1 8BEA%. 100 Y1 7)U175

4 ermat shoc —30 X 1hr.& 120T X 1hr. in a state of the connector being installed. Perform 100 cycles
3V7U=MNRIC ImOFENS, X, Y, Z5t 3EETEES (L) —#&, JVIU-MNHTBIIL)

SETEER Drop test Drop from 1 meter height against concrete floor. X, Y, Z directions. Tota : 3 times
Do not strike the lever portion against the concrete floor.

E 50
L5
BEA A
L

—5, 00V

B RETEE (S0 )

1257 ‘

V-fE [deg. ]

i#¥B %7]

{4.25°)

ERNEVOEAE (112, 5" )

O D
1025 itfC (GND)

BENEDOEAE (117" W)

NP VEP

Filg-2:WZEO%RE

Fig-1:dhE1HR

_
=7
=1
85
5 3
'n°|3‘>(
i
4
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JEIEMAEtE Y Non-contact Sensors

M12C /EYFiEfmEtE Y Compact Non-contact Angle Sensor

Compliant

£

“Hall IG
h— I I

TOCOS RSM12C is a low-profile, board mount type, compact and non-contact
angle sensor designed by TOCOS own developed magnet circuit.
Hall ICs are used as a detecting component.

RSM12CI&. h—)UICZER Lic/ DI ARAE LYY TY,
MEOWKOEERETCKD . BREBRREY 1 T/ ERAER

JUESALE LI e w - . Please feel free to contact us if you require other rotational angle and output
ZOMOHHEEPENBRAE CBLOBEFLHATEHTE  ojage.

b, W Features

W @Life Expectancy: High  Noise: No sliding noise.

@Excellent linearity
@®Size: 11.8mm (w) x 13.3mm(l) x 4.3mm(h) Board mount compact non-contacting

@FEEMARICKD., 1BE)./ 1 ADELRE.
O/ X #11.8mm ##13.3mm F&4.3mm®D

BiRERY 1T, angle sensor
ORAMAEHREIIFEA140° (£70° ) . @Adjustment travel: 140° (£70° )
Qv I BEYA T, @Hollow shaft (Shaft insertable from both sides)
M Specifications
ESHHEE Electrical
B B x % E 8 Item Conditions Rating
EDNOEBE(Vin) - 5VDC+10% Input voltage(Vin) — 5VDC£10%
HESER Vin=5VDC EM&fR 11mAT Supply Current Vin=5VDC Rated volatage loaded ~ 11mA max.
HHEE(Vout) Vin=5VDC 140° 0.5V ~4.5V Output voltage Vin=5VDC 140° 0.5V~4.5V
BNESA - 140° Electrical travel - 140°
ERERE 140° (£70° ). 25C +3%F.S.UTF Independent linearity 140° (£70° ). 25C +3%F.S. max.
B = —70° . 70° . 25T N B H1%FSUTF Accuracy —70° . 70° . 25C Initial value: £1%F.S. max.
MA% *4%F.SUF Atter life cycled: £4%F.S. max.
3F IRERFE :28’\/1‘2%50 ((sts_c)g‘_go +2%F.S.UTF Temp. characteristics _40_3)01 2;”((3)(R(;:2;er)1:::025°0) +2%F.S. max.
= EHER - +1mAMUTF Output current — +1mA max.
il BfENn - 4.5kQIUE Load resistance — 4.5kQ min.
B BnEsE - 0.33nF~1uF Load capacitance — 0.33nF-1uF
B BRI DC500VE50V. 14978 100MQLLE Insulation resistance DC500V£50V. 1min. 100MQ min.
-5 ME&BE AC500V+50V. 19/ EREHEEODRENEN & Withstand voltage AC500V=£50V, 1min. No dielectric insulation breakdown
B
B TER Mechanical
B B B E B ltem Conditions Rating
DEAE - 360° (ZYRULR) Mechanical travel - 360° (Endless)
@% ~ULD - 1.96mN-m(20gf-cm)LTF Rotational torque — 1.96mN * m(20gf * cm) max.
g8 - #91.5g Weight - Approx. 1.5g
O—%BE(R) - 9.8N(1kgf) « 10sec. AT Shaft strength (top adjust) - 9.8N(1kgf) « 10sec. max.
O—%38E((H) - 4.9N(0.5kgf) « 10sec. AT Shaft strength(bottom adjust) — 4.9N(0.5kgf)s 10sec. max.
D& DE&A140° . 4Hz 2000/R B E Rotational life Rotational angle140° . 4Hz 20 million cycles min.
RIBHR Environmental
E B B T 1 ltem Conditions Rating
ERREHE - —40~125C Operating temp. range - —40t0 125T

10~55Hz(1.5mm). 56~500Hz(196m/s?)
Gof/return 15 min. XYZ each 2hr
No-load. —40C. 120hr
(Confirm shaft rotation)

e 10~55Hz(1.5mm), 56~500Hz(196m/32)_ N

iRt @155 XYZ&2hr RENHRENEY 3B
ERME  MAE. —40C. 120hr CriODER) BANBEREI5H
125C. 1000hr

Anti-vibration Satisfies elec. specs.

Exposure to a low temp. Satisfies elec. specs.

aEEm i5&H. 1.5nr ON. 0.5hr OFF BRNHREREI DS Load life 125C. 101()22: OI;\ilatgc; ;\/:ag::a'?e loaded, ¢ otiec olec, specs.
HEeHSs 40C 90~95%RH (ETB|E &) BENHREEDTZE 40°C 90~95%RH

1000hr E#8&fF. 1.5hr ON, 0.5hr OFF
—40°C(304))—125T(305))10041%) E|SNIHEBES DF

Moisture-resistance load life (No condensation) 1000hr
Rated voltage loaded,1.5hr ON, 0.5hr OFF
—40C (380 min.) —125C (30 min.)

100 cycles

Satisfies elec. specs.

REE

Thermal shock Satisfies elec. specs.
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RSM28 360 #ffxiEmiAEtz Y 360° Panel Mount Non-contact Angle Sensor

B B
OEEMADSERE. REH TH DN SEfMIE
O/ E MROHIEE THiR, EZRHATEE
04TV aVICKDHTY—IU MIEZERTEE

074 TV aVICLbBINEMAE L DEHEEZIEETLE
@1 TV 3 VT KD REFRZRIRATHE

WAES

O=E (NF)b. /\V R, BEIDEDOEERL)
QMM ERAkSE (TEHMoD0AERD)

Wit # (Vdd=5.0[V])

(Unit : mm)
¢2.® -
M
Q_H T
1 1 E
1 ||._ 5
per 45
= [
= 12610
- = &YV
s =
- &:GND

MFeatures

@ Long life. Low cost. High reliability.
@ Disconnection and failure at diagnosis domain of output top/bottom area

can be detected

@ Option: Magnet shield type available
@ Option: User-selectable of elec. effective angle and gradient polarity
@ Option: User-selectable of waterproof IP rating

M Applications

@ Vehicles (Angle detection of pedals, steering)
@Industrial machinery, Medical equip. (Angle detection of rotating section)

M Specifications (Vdd=5.0[V])

158 EI Item Rating
ERET 5V+0.5 Supply voltage 5V+0.5
HEER <16mA (non load) Supply current <16mA (non load)
BEORIERA o0 ooo (Option) Anguler range o0 360 (Option)
BB =< 1%F.S. (Std.) Absolute linearity < 1%F.S. (Std.)
~ 0 ~ [0}
iyyRE (%.4 5124./23\@? @Vdd=5.0[V]) Output voltage (%.4 324./%%3? @Vdd=5.0V))
RISV TERE 8%Vd (0.4[V] @Vdd=5.0[V])d Minimum Clamping voltage 8%Vdd (0.4[V] @Vdd=5.0[V])
RISV TERE 92%Vdd (4.6[V] @vdd=5.0[V]) Maximum Clamping voltage 92%Vdd(4.6[V] @Vdd=5.0[V])
> i > i
e (Puldoun t Groun) Losd rsisto (Pl donn 10 Ground)
B (Puldoun o Groumd Maximum Supplyvotzge o e
RAYEE 0.3V(std.) Maximum reverse voltage 0.3V (std.)
EXFUVR =<0.2%F.S. Hysteresis =0.2%F.S.
P 0.025%Vdd/LSB (1.25[mV]@Vdd=5.0[V]) Output Resolution 0.025%Vdd/LSB (1.25[mV]@Vdd=5.0[V])
EARDERE 360° Mechanical travel 360°
B ~LD <5mN.m (std.) =20mN.m (O-ring seal) Torque =5mN.m (std) =20mN.m (O-ring seal)
EERE —-40~ 125T Operating temperature range —40 ~ 125T
REEE -40~125T Storage temperature range -40~125C
B8 g Weight g
itHREh 25g (10~ 2000Hz, XYZ-12Hrs.) Vibration 25g (10~ 2000Hz, XYZ-12Hrs.)
M&EE 100¢g (3ms, 18times) Shock 100g (3ms, 18times)
Bl 50 million Rotation life 50 million
BEYLOIL 100cycle (-40~125TC) Temperature cycle 100cycle (-40 to 125TC)
EEHE 1,000h (-407C) Low temperature exposure 1,000h (-40C)
EERE 1,000h (125C) High temperature exposure 1,000h (125C)
EHhETE 200V/m (1MHz ~ 1 GH2) Electro Magnetic Susceptibility 200V/m (1MHz ~ 1 GHz)
+ i + H
— £8KY (Conteot discherse) Electostaticdischares Ll 8100042
TREER IP~50 (std.), IP~5065 (Option) International Protection IPE5 (std.), IP40 (Option)

S ANT oy i
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ERYEEMAEE Y Non-contact Sensors

1 (172 /RSMO12 (2 )

1102 1102

. | mf‘i\ﬁ) nil . Al D ) 1
e W
(8) i i (8)
2.25| i i F
'_”jll_' RSMO11 1 RSMO12
:
s o HMFeatures

@No sliding electrical contacts. Long life. Resistant to dither movements.
@No contacting problems caused by siloxane

@Low impedance allows the load resistance to lower

@Low profile 11mm (from mounting surface to the top)

@Meet wide range detection angles

@Shafts insertable

@Magnet shield type

@Dual output. Users chosen output characteristics are settable. (RSM012)

OEIBEERNEL . SEEFH CaM T « YEIfE

O OF YV [CKRDEREEDIEL

OELN VE—FVRATHD., BLEFERACHETES
@FE 1 Tmm (BYIE KD DHN)

O LEBFEDEHARER N

O v I MEAYAT

Oy —IU RIE

OHHBEC. BN HRYYA XA 2HI%5 17 (RSMO12)

M Applications

@Angle/position sensor for electrical control equipment of automotive,
agricultural machineries, snow mobiles, marine vessels.

@Game machines.

@Office automation equipment.

@Actuators

@ Valve close/open position sensor

@For other various applications where angle sensing with high reliability
and longer life are required.

WS
OEFE. BEHE. SLEW. MFOEFHIEKEDOME. AERH
O/ = 1—X XY MR, SEFIF1TI—5. NILTRERH
OZ M. AERMMUECSMEHE L. SEEFHHERSNDAE

H  # (Vdd=5.0[V]) M Specifications (Vdd=5.0[v])

L] EAg Item Rating
EREE 5V+0.5 Supply voltage 5V+0.5
?gﬁ HEER =16mA (non load) Supply current =16mA (non load)
i RTHTA AR gg ~360° (Option) Angular range 28 ~360° (Option)
% FEIIEARE = 1%F.S. (Std.) Absolute linearity =< 1%F.S. (Std.)
8~ 92 %Vdd 8~ 92 %Vdd
-5 HAEE (0.4 ~ 4.6[V] @Vdd=5.0[V]) Output voltage (0.4 ~ 4.6[V] @Vdd=5.0[V])
'U' TROSVTEE 8%Vd (0.4[V] @Vdd=5.0[V])d Minimum Clamping voltage 8%Vdd (0.4[V] @Vdd=5.0[V])
tROSVTERE 92%Vdd (4.6[V] @Vdd=5.0[V]) Maximum Clamping voltage 92%Vdd(4.6[V] @vVdd=5.0[V])
> i ~ -
J— 10k Sty 21 (Min) Pulkdown 1 Ground)
RKREE 12V (Std. ZD voltage) Maximum Supply voltage 12V (Std. ZD voltage)
RAEERE 0.3V (std.) Maximum reverse voltage 0.3V (std.)
EXFUYR =0.5%F.S. Hysteresis =0.5%F.S.
ERE 0.025%Vdd/LSB (1.25[mV]@Vdd=5.0[V]) Output Resolution 0.025%Vdd/LSB (1.25[mV]@Vdd=5.0[V])
HEMAEERE 130° Mechanical travel 130°
[Bgs MLY 4.9 ~75mN.m (std.) Torque 4.9 ~75mN.m (std.)
EERE —-40~125T Operating temperature range  —40~ 125T
RIEEE —40~ 125T Storage temperature range —-40~125T
it HRED 30g (50~ 250Hz, XYZ-12Hrs.) Vibration 30g (50~ 250Hz, XYZ-12Hrs.)
it & 100g (3ms, 18times) Shock 100g (3ms, 18times)
ElEnFan 30 million Rotation life 30 million
BEYAIIL 1,000cycle (-40~125T) Temperature cycle 1,000cycle (-40 to 1257TC)
EERE 1,000h (-407C) Low temperature exposure 1,000h (-40C)
SRNE 1,000h (1257T) High temperature exposure 1,000h (1257T)
BRI Em % 200V/m (1MHz ~ 1 GHz) Electro Magnetic Susceptibility 200V/m (1MHz ~ 1 GHz)
+ i + i
BETRE + ?;&(rc ;Zfifé?ﬁﬁ% 000-4-2 Electro static discharge + ?g&l(rc Eltc?frgsd]?cgg] 000-4-2
{REER IPB5 (std.), IP40 (Option) International Protection IPB5 (std.), IP40 (Option)
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ESM14 FEigRtT JUXIA)/ 7FYJa—k) Non-contact Encoders (Incremental/ Absolute)
(Unit : mm)
14.410.3
M9XP0.75 2 % ”’0.3,0 B @W®
- T \*zf =
L S )&ﬁi
e &( / ~
" 0.5 h =
|_| 15402 O 3
1.240.2 awe26 v-rie TN
6.5£0.4 60,2 JAMSBaz25 e
(8.6£0.5) NIV THRES : SB20-04HC gggg
114 25£0.2 L
e EE
WS HFeatures

@/ BUEHERRK : 14.4mmX 1 Tmm
OSIRRDH DA L—ANE
OLHIFHANUI -3y
@HNERHLLS - /A X ICKT BISHHME
QR L—ALSDHFEVIELWVNILY
@9FfEED/\JVANNUI -3 :2,4,8,16,32,64,128,256,512
Q@2FEMEDENINHAEE 3.3V XIF 5.0V
Ot 1A !
7FrOJdeh (PIFVUa—MEEH) XE 12CIC&KBTIFILEN
L (ERBiEST—%)
@RS ALY DINFIEAE (1)
@7 FOJ A 7JVYU1—MESICIDWT ;
EBRRARICY v 7 NEEMBEZER T DhEED D,
ERRAEBER (100msiA) [CRAEICIEHT /UK ZH.

S8 1 360X (HWA/NILAB/ERR/NVAH) =REDY v I hEE
B 18)VARCTERIRABERIC4/IVAHDE N,
360X (4/18) =90° <2+ 7 MIOIEHS590° DIUEICHD,

Wit
LS| iz ESM14
JULRE O N\UI—v3ay 2,4,8,16, 32, 64,128, 256,512
EREE 3.3V X[ 5.0V
HARRE AVOURYZIW/TITVY1—hk
FREE 12bit
firEE Td=90+45°
EBRE T/2=%15"
ENERE —30T~85T
RERE —30T~85T
HEES (IC D) Max. 6.5mA
BERUBEEREE (BEE) 456rpm
IERE 150us
¥ v bEIRD®RE 49N(5kef)
Vv 7 MELRE 49N(5kgf)
[Elénan 1,000 AE
< T >
RN
ON
A
OFF —
B ON— —
T=Cycle
OFF

@Small-size | 14.4mmx1mm
@Premium smoothness
@Wide variations of output
@Reliability to external magnetic field and noise
@Excellent torque with even smoothness
@Pulse: 9 variations : 2, 4, 8,16, 32, 64,128, 256, 512
@Applied outputs: Either 3.3V or 5.0V
@Output:
Either Analog output (Absolute signals) or digital output by 12C
(absolute signal data)
@Control mechanism in thrust play (Patent acquired)
@About absolute signal at analog output ;
The encoder has a function to recognize shaft rotational positions when an
encoder power-on.
The encoder outputs pulses corresponding to its angle at a point in time
within 100mS after an encoder power-on.

Use the following formula :

360x (output pulses/each product assigned pulses) =Shaft positions are
determined.

Ex.) 4 pulses are output after 16-pulse encoder power-on.

360x (4/16) =90°«—The shaft is at 90° position from 0°

M Specifications
Sec. Magnetic type encoder ESM14
Pulse (9 variations) 2,4,8,16, 32, 64, 128, 256, 512
Output voltage 3.3V or 5.0V
Output incremental / Absolute
Resolution 12bit
Phase difference Td=90+45°
Switching angle T/2=+1.5°
Operating temperature range —30°C~85°C
Storage temperature range —30°C~85°C

Power consumption (IC only) Max. 6.5mA Rotational speed

Rotational position tracking (Reference value) 456rpm

Response speed 150ps
Shaft tensile strength 49N(5kgf)
Shaft push strength 49N (5kgf)
Rotational life 10 million

S ANT oy i
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AIEIRMAREE Attenuators

7 wvIrXx—4% Attenuators 10SQ.type

AT10 Series

@EEE (FLFTIEE)

B Features
@ Sealed construction (Washable)

RoHS 1§53y RoHS compliant

AT10 P 50Q 20dB

) @ ® @

Vv 7 MIEDBE With shaft

AT10 P K 20S 50Q 20dB

@® @ ® ® ®@ @
O YE: @ Series name
@ ®EAZR ® Product shape
P : _FEFAER P : Top adjustment type
S fIERER S : Side adjustment type
@ RIAVE—F IR ® Nominal impedance
50Q. 75 Q. 600 Q (& * %) 500. 75 0. 600 Q (& * %)
® NMRAERE @ Nominal maxmum attenuation
6.5dB. 12dB. 20dB 6.5dB. 12dB. 20dB
®K: v MIE ® K : With shaft
® ¥+ 7 MR ® Shaft specification
20S. 30S 20S. 30S
{t#¥ Specification LEEEER. Top adjustment type {BIEsA%ERZ Side adjustment type
AT10P * * * 6.5dB AT10S * * % 65dB
=% Standard AT10P * % x 12dB AT10S * * % 12dB
AT10P * * * 20dB AT10S * * % 20dB
AT10PK #* * % 6.5dB
Vv J MIE  With shaft AT10PK #* % % 12dB
ATT0OPK * * % 20dB

HOFENICRUTCIE, mEBRBSIURE—EBERZCHEE TS,
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ELECTRICAL CHARACTERISTICS

NINERE Nominal attenuation 6.5dB 12dB 20dB
H=REHAZE  Attenuation tolerance + 0.7dB +1.1dB + 1.5dB
R/IVARE Minimum attenuation + 0.4dB AT + 0.6dB UTF + 1.2dBIUTF
TEASES Power rating 0.2W 70T OW . 100C 0.2W . 70C OW . 100T
SRR Insulation resistance 100MQIE (DC 1,000V) 100MQ min. (DC 1,000V)
MHEEE Dielectric strength AC 1,000V 1498 AC 1,000V 1minute
ESMOEAE Electrical angle 1400 10 & 140° = 10°
MECHANICAL CHARACTERISTICS
EmrCEEAE Mechanical angle 150°+ 10 & 150°+ 10°
OEs MLD Shaft torque 2.4 to 19.6mN - m (25 to 200gf - cm )
ANy TBE  Stop strength 78.4mN - m Bk (800gf - cm BlE) 78.4mN - m min. (800gf - cm min)
{EA;EEEIR  Operating temp. range | — 55C+ 100TC — 55T+ 100T
ENVIRONMENTAL CHARACTERISTICS

HBRIEE Test item HERZH Test conditions 3] #& Standard
[FATEMEE Soldering heat 350C 3# 350T 3 sec. AA=0.1dB A1 1%
[EIER S Rotational life #EER S0 MmEE  Without load 50 cycles AA=Z1dB 21=10%

70°C 250 hours With rating load
10~55Hz 3AMm H2ME 2£KE1.5mm
3 directions for 2 hours each, Amplitude 1.5mm A A =0.5dB
N Thermal shock — B5TC, + 100T (30 minutes) 5Scycles Al =5%
50G 11ms 6AM@ &3
506G 11ms Bdirections for 3 times each

40T, 90~ 95%RH 0.2W 90 % ON, 30 9 OFF
M2 &ESEs Moisture and load life] 120 Y1 2L
90 hours ON, 30 hours OFF 120 cycles

REh Vibration

(eI Shock

AAEREDZE(EE (DC B

Al AT VE=T IV ADE(LER

A A Change value in attenuation at DC
Al Change ratio in impedance

_1:
B3
3
P

=7
& 5
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AT10 Series Attenuators

WERE T

AT10P Series

RIFAVE—F VR

Nominal impedance 50Q
RIHRE
Nominal attenuation 8.5aB 12dB 20dB
B EaE DC ~ 300MHz DC ~ 500MHz DC ~ 300MHz DC ~ 500MHz DC ~ 300MHz DC ~ 500MHz
Frequency range
A=0~ 10dB A=0 ~ 10dB
HEROTaM 0.2dB max. 0.3dB max.
Atte%uation flatness 0.2dB max. 0.3dB max. 0.2dB max. 0.3dB max. A=10 ~ 20dB A=10 ~ 20dB
2.0dB max. 4.5dB max.
TEEHRE 18dB min. 14dB min. 17dB min. 13dB min. 20dB min. 16dB min.
Return loss (VSWR 1.29 max.)| (VSWR 1.5 max.) | (VSWR 1.33 max.) | (VSWR 1.58 max.) | (VSWR 1.22 max.) | (VSWR 1.38 max.)
RFAVE—F VR
Nominal impedance 600 Q
RNINHRE
Nominal attenuation 6.5dB 12dB 20dB
B e DC ~300MHz | DC~500MHz | DC~300MHz | DC~B500MHz | DC~300MHz | DC~ 500MHz
Frequency range
A=0 ~ 10dB A=0~ 10dB
HEEOTEYE 0.2dB max. 0.3dB max.
Attenuation flatness 0.2dB max. 0.3dB max. 0.2dB max. 0.3dB max. A=10 ~ 20dB A=10 ~ 20dB
2.0dB max. 4.5dB max.
AEERRE 23dB min. 17dB min. 20dB min. 16dB min. 20dB min. 16dB min.
Return loss (VSWR 1.15 max.) | (VSWR 1.33 max.) | (VS8WR 1.22 max.) | (VSWR 1.38 max.)| (VSWR 1.15 max.) | (VSWR 1.38 max.)
A VE—4 VX Nominal impedance 750
NFREEZ=ESE  Nominal attenuation 6.5dB 12dB 20dB
EREEER Frequency range DC ~ 100kHz DC ~ 100kHz DC ~ 100kHz
=DM Attenuation flatness 0.3dB max. 0.3dB max. 0.3dB max.
A e 23dB min. 20dB min. 20dB min.
FESH=E Retumn loss (VSWR 1.15 max.) (VSWR 1.2 max.) (VSWR 1.2 max.)

AT10S Series

RFAVE—F VR

Nominal impedance 500

RINERE

Nominal attenuation 6.5d8 12dB 20dB

[BREEE - - _ ~ ~ ~

Frequency range DC ~ 300MHz DC ~ 500MHz DC ~ 300MHz DC ~ 500MHz DC ~ 300MHz DC ~ 500MHz
A=0~ 13dB A=0~ 13dB

EEOTEM 0.15dB max. 0.4dB max.

Attenuation flatness 0.15dB max. 0.4dB max. 0.15dB max. 0.4dB max. A=13 ~ 20dB A=10 ~ 20dB
0.7dB max. 3dB max.

TEERHRE 23dB min. 14dB min. 21dB min. 13dB min. 20dB min. 12dB min.

Return loss (VSWR 1.16 max.)| (VSWR 1.5 max.) | (VSWR 1.2 max.) | (VSWR 1.58 max.)| (VSWR 1.25 max.) | (VSWR 1.67 max.)

RIFAVE—F VR

Nominal impedance 750

RIHRE

Nominal attenuation 6.5a8 12dB 20dB

Bl ERE - ~ ~

Fr:equenoy range DC ~ 250MHz DC ~ 250MHz DC ~ 250MHz

A=0~ 14dB
HREDTEMH 0.25dB max.
Atte%uation flatness 0.2dB max. 0.2dB max. A=14 ~ 20dB
1.3dB max.

TEEHRE 20dB min. 19dB min. 17dB min..

Return loss (VSWR 1.22 max.) (VSWR 1.25 max.) (VSWR 1.33 max.)

RA E—4> X Nominal impedance 600 Q

NINEZ=EE  Nominal attenuation 6.5dB 12dB 20dB

ERENEER  Frequency range DC ~ 100kHz DC ~ 100kHz DC ~ 100kHz

HREDFEME  Attenuation flatness 0.3dB max. 0.3dB max. 0.3dB max.
P 23dB min. 20dB min. 20dB min.

FESHRE Return loss (VSWR 1.15 max.) (VSWR 1.2 max.) (VSWR 1.2 max.)




OUTLINE DIMENSIONS

AT10P
(Unit : mm)
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AT10PK
(Unit : mm)
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