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1. General —f% 551
1-1. Scope & FH A%
This specification applies to 35mm size low-profile thin rotary encoder (incremental type) for microscopic current
circuits used in electronic equipment.
AP T 0 P AR FELUAT ] 3 5 3 (] 4 S ) 25
1-2. Standard atmospheric conditionsFr IR 25
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and test is as
following limits:
BrAAMESS, MENAE LIRS N7
Ambient temperatureid £ : 15°C to 35°C
Relative humidity fXT#EE: 25% to 85%
Air pressure”< & : 86kPa to 106kPa

1-3. Operating temperature range
s FH R P : —20°C to 70°C
1-4, Storage temperature range
PRAF R P : —40°C to 85°C
2. Construction 141t
2-1 Dimensions J\~f
Refer to attached drawing UL T Fft B
3. Rating ZiEH
3-1. Rated voltage i€ HiJE: DC 5V
3-2. Maximum operating current (resistive load)&x KA H (BHPT 7 E)
Each lead #&/HH'%4k : 0.5mA (MAX 5mA; MIN 0. 5mA)
Common lead AL 52k: 1mA (MAX 10mA; MIN 0. 5mA)
4. Application Notes 1 FH I [ 5 1
4-1. Avoid storing the products in a place at high temperature, high humidity and in Corrosive gases. Please use
this product as soon as possible with 6 months limitation . If any remainder left after packing is opened, ple-
ase store it with proper moistureproofing, gasproofing etc.
TG A 7T e iR, W SR I . P AN R T REAE6 N H AE A 8. IRELEE R RS SRR R
7 it 75 £ e T B ) B B AR
4-2. The encoder pulses count method should be designed with taking operating speed ,sampling time and design
of the microcomputer software into cosideration.
Gt 315 5 W TH ST VE RO R B, A5 O HBORE IR 8] B H - [ 5% o F ol e o 26 4 55 2% R 2.
4-3. With this products ,detent positon will always be aligned with A-OFF or ON phase. Therefore make the A
phase the reference at the soft ware design stage.
W= S AE 8 AL RUIRZS B AFH I T A2 b T-OFFERONIRZS, (R G AE B T H AR i) 1 B 2 b L 4.
4-4. At design of the pulse count process. Using the C/R filter circuit is Recommended.
FEVCTHIN 256 18 B 2% 1, @ C/RYE R HLER.
4-5. Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output

waveform.

AP B VR 2K, T RE 2 T B R R R
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4. ELECTRICAL CHARACTERISTICS 5 ERE

ITEM
o H

CONDITIONS
*

SPECIFICATIONS
A

4-1. Output signal
format % 5~

Note: Output signal is 1 pulse per 2 detents. And terminal A-C is
pulse OFF or ON at detent position. No specified output of termial
B-C at detent position.

ba = TR (T R SRV ey by =X VA Bt 17 L LN B0 =X VAT K VA i}
A-Cliii T4 T OFFEONIR A, T B-Cof 3 [A] A 52 2K

2 Phase-different signals

(signal A, signal B)

Details shown in (fig.1) (The broken
line shows detent position .)

A. BIESHIHEMERL (ED
RRAEMT

KR - (R R R R B
TRAIE. )

Shaft rotational direction Signal Output
Al e g 18] =5 B I
A(Terminal A-C)
A A-CHEF 1)) e | ] | ] | ]
B(Terminal B-C)
C.W. B( B-Cifii 1)) R | ] | ] L]
llingawaac!

4-2. Resolution

Number of pulses in 360° rotation.

30 pulses/360° for each phase

) fif fE I8 $5360° 14 i H Bk i 4 30/Mkf/360° &3 AH
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit o (fig.2)
T (E2) FroslalEg, HhLh360°/A0 i id BT a4 I E o (fig.3) K3
DCHV OFF
10K @ 10K Q _1
Terminal A Terminal B 3. 5V—— === -
4-3. Switching A ¥ Bl ¥
characteristics Ir ________ —: Encoder R 11 . B
VAP Rk B B ON——
LT N _ t3
L o Terminal C t2
Cii F t

ik

(Note) Code-OFF area :The area which the voltage is 3.5V or more.
Code-ON area :The area which the voltage is 1.5V or less.
(E) gisasOFFfR %t L E3.5V L EAPIRES .
g i S ONFiE 4t HLUE 1.5V LA FIRIRES

4-3-1. Chattering
R

Specified by the signal’s passage time from 1.5V to 3.5V of each
switching position (code OFF~ON or ON~OFF)

Ywfis WOFF —> ON { ON—> OFFIf, #ith1.5V~3.5Vi@id )
I 1] A5 5 FHE

On the case within detent, B signal will
be irregular oscillation. 7 s B fEF
mALE ERBLE SR EME -

t1,t3 < 3mS

4-3-2. Sliding noise
(Bounce)
T Bh % & (RBk)

Specified by the time of voltage change exceed 1.5V in code-ON area.
When the bounce has code-ON time less than 1mS between chattering

(t1 or t3).the voltage change shall be regarded as a part of chatteri-
ng.When the code-ON time between 2 bounces is less than 1mS.they
are regarded as 1 linked bounce.

FiGONR 73 1915V LA L 1) HL I AR Sl I TR FE IR 5t 1,03 2 [A) & 7 A
1Z=AP AL 1. 5VEL R HIONFR 3. J34h, AR RBklal 1. 5VEL T HIE
A 1A DL LI U Dy 5 — A Rk

t2<2mS
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4, ELECTRICAL CHARACTERISTICSH S Mg

ITEM CONDITIONS SPECIFICATIONS
T H % # M A%
4-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
Y S OFF 7 ) FL R AR 5 3.5V LLE

4-4. Phase difference
AR 22

Measurement shall be made under the condition which the shaft is
rotated in contant speed. DA i 13 FE R AR FlidEA T ] 7%
(Fig.4)El4

L T ]
| |
— OFF
Af5 5 (A~CI)) -
Signal A ——— ON
— OFF
BfZ 5 (B~CIH])
Signal B ON
TUT2[T3[T4 |

T1. T2. T3. T4 = 5mS
In(fig.4) .4

4-5. Insulation

resistance

#ZHH

Measurement shall be made under the condition which a voltage of

110V DC 1min is applied between individual terminals and bushing.

PR 2SRRI J I LR 110V DC 153k

Between individual terminals and
bushing 10MQ MIN.
Uity - 22 SRR FEL B 1OMQUA |,

4-6. Dielectric

A voltage of 110V AC shall be applied for 1 minute between individua

Without arcing or breakdown.

strength terminals and bushing. UNCYEE R 3
MRy i s E S -0 22 BE AR (Al i AC 110V HL s 153 % o
5 Mechanical characteristics HLi % g6
ITEM CONDITIONS SPECIFICATIONS
W H % & A #
5-1. Total ratational 360°(Endless)
angle 2= [l 1 5 360°(JC 1k 4% £1)
5-2. Rotation torque 3~20mN.m.
ek 15 (30~200gf.cm)

5-3+ Number and

position of detent

30 detents(Step angle:12+2°)
30xiERL CIA]R A1 EE 12°42°)

JENL B A B
5-4. Terminal A static load of 3N(0.31kgf) shall be applied to the tip of terminals for [Without excessive play in terminal or
strength 10S in any direction. poor contact.
i 1 5R i~ 11 S (40 35 7 160 e BN 3N(0..3 kg ) A 7467 /7 1080 TS IS R AR R
5-5. Side thrust stre- |A load of 20N(2.04Kgf) shall be applied at the point Smm from the tip | Without excessive play of bending in
ngth of shaft of the shaft in a direction perpendicular to the axis of shaft for 10S. shaft. No mechanical abnormally.

) 2 B 5 5

7E 5 HT 5% SmmAb IN20N(2.04K gf) 8 11417 7711085 8.

HASA RSN A K.
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5-6. Shaft play in
rotational wobble

Testing by angle board.
JH 1 BERSGI 7€

4° MAX
40 LT

5-7. Push-pull stren-
gth of shaft

A L 5 P

Push and pull static load of 10Kg shall be applied to the shaft in the
axial direction for 10S.(After soldering of the PC board)

A il VS A 1) I 1OK @ P 474y 0 HEAN R % 10F0 - (5445 [ e 72
PCBE) &

Without damage or excessive play in shaft
No excessive abnormality in rotational
feeling. And electrical characteristics shall
be satisfied.

b JCRB AR, [0 5 T 7t s LR P BE TS 5

6 Endurance characteristicsiiif A %88

ITEM
o H

CONDITIONS
&

SPECIFICATIONS
A

6-1. Rotational life

(5] i 7 iy

The shaft of encoder shall be rotated to 30,000cycles at a speed of
600~800 cycles/H without electrical load,after which measurements
shall be made.

TE TG AN A7 545 T il LL600~800 J& /N sk 13 Ji [F15430,000 )

Chattering t1,t3<<5mS

2% t1, 3<<5mS
Bounce t2<:3mS

Rk 2<3mS
Torque: Relative to the previously
specified value: —-50% +10%
JifE: JEAE PR B -50% +10%

6-2. Damp heat

The encoder shall be stored at temprature of 40+2°C with relative hu-
midity of 90% to 95% for 96+4H in a thermostatic chamber .And
the encoder shall be subjected to standard atmospheric conditions

Specifications in clause all items is shall be
satisfied.

shall be made I &-25+3°C 1 IR FE TP iU E 964 /NI, 5 I
HACE 1.5/ E R

i Y for 1.5H, After which measurements shall be made. FFr A T00 S 3 A2 AT] HH A%
T B 40+:2°C 3 B 90~9 5% F) HEL il 1LV T i B 96:+4 /N Ji5 7
s H IR BCE 1S/ RS A
The encoder shall be stored at a temperature of 80+3°C for 96+4H
6-3. Dry heat in a thermostatic chamber.And then the encoder shall be subjected to  [Specifications in clause all items is shall be
iR} vk standard atmospheric conditions for 1.5H .After witch measurement |satisfied.
shall be made. i ¥ 80+£3°C IR AT 15U B 964/ NI B iR & JITA S0 A2 A S
TESCE 1.5 /N S
The encoder shall be stored at a temperature of -254+3°C for 96+4H
6-4. Cold in a thermostatic chamber.And then the encoder shall be subjected to |45 T N ji 2 4] KA AR
Y= standard atmospheric conditions for 1.5H .After witch measurement [Specifications in clause all items is shall be

satisfied.

6-5. Resistance to

Manual soldering - T.f#4%

Bit temperature of soldering iron: 300°C less than

Application time of soldering iron: within 3s

I Z300°CEL R, I (E3FP LAY

Dip solderingf# 15

Printed wiring board : single-sided copper clad laminate board with

Electrical characteristics shall be satisfied

Soldering heat thickness of 1.6mm. No mechanical abnormality.
TR J 2 AR AR t=1. Gmm(¥) 5[ 7 A AR AFELGRBR . .
Preheating : 1. Surface temperature of board: 100°C or less. TR
2. Preheating time : within 1 min.
Tk FEARF ML 100°CLLR, B a1 LA o
Soldering : Solder temperature : 260+5°C or less
Immersion time :within 3S
PREE: R JZ260+5°CE LT, I a3FP AP .
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