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1. — % $E WiGeneral

1-1. & A Scope
A FUA A5G TR B IR ) ek, TR LAY Rl A i s
This specification applies to 1lmm size low-profile rotary encoder (incremental type)
for microscopic current circuits , used in electronic equipment

1-2. Fr#EIRASStandard atmospheric conditions
BrAAMESE, WS RAE L IR N T
Unless otherwise specified , the standard range of atmospheric conditions for making
measurements and test is as following limits:
M=) ¥ Ambient temperature : 15°C to 35C
MXHEE Relative humidity : 25% to 85%
S JE Air pressure :86kpa to 106kpa
A SRR LE b3 BT 52 3 AR S5 A v B S SN AT BE e (1, LA DA SR A AT 0
If doubt arises on the decision based on the measured values under the above—mentioned
conditions, the following conditions shall be employed:
B JZ Ambient temperature : 20+£1°C
MXHEE Relative humidity @ 63% to 67%
A J& Air pressure :86kpa to 106kpa

1-3. A R Y
Operating temperature range :-30°C to+80C

1=4. fRAF i 7 ]

Storage temperature range : —40°C tot85C K1 fig. 1
2. & Construction DC 5V
2-1. R~} Dimensions 10K Q 10K Q
W A B Refer to attached drawing Terminal A Terminal B
3. HiE{H Rating A T B i T
3-1. i R Ao B
Rated voltage:DC 5V T Rhcoder 710K£2
3-2. BRHUE IR (FELHTHER) 0.01uF == :{ gipnae 41 o 0-OLwF
Maximum operating current (resistive load) J S fé;giéal C
FAF 4k Each lead: 0.5mA(Max 5mA;Min 0.5mA) o T
NG Common lead: ImA (Max 10mA;Min 0. 5mA) NN 7 VA

4. ff ] F )= Application Notes

4=1. TE G it T R R A S K S B 7 S ON S R AT REAE6 S H A e R B R RS SR R R
L i R EE S
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, please store it with proper moistureproofing, gasproofing etc

4-2. GRS EAE T T H S5 V0 SR B A R FE, A5 5 P EBUARE IR 1) A r 7 [ 5% v ) A ol o 2 £k 55 g 2.

The encoder pulses count method should be designed with taking operating speed, sampling
time and esign of the microcomputer software into cosideration.

4-3. pe AR AL s RS IR (5-1) , BIE BT A S B FOIRES, HERE IMBLL v 25 34
With this products the detent position output consult fig.5—-1. Therefore make the A phase
the reference at the soft ware design stage.Recommended that use A output signal for the reference

4=4. FEBLUT I 222 R 3 00, EUUE FHR/CUE s r i, (BID
At design of the pulse count process.Using the C/R filter circuit is Recommended. (fig .1)

4=5. A7 S ZIRE AR B K, T RE 2 3 B0 HRIE
Care must be taken not to expose this product to water or dew to prevent possible problem

in pluses output waveform.
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5. S #4fe Electrical Characteristics
T H %1 T
ITEM CONDITIONS SPECIFICATIONS

2 Phase-different signals

(The broken line shows detent position.)

Av BRIE S ARG 2, fge gl il (B12/3) (BE&FR AW R o En LE81 A E)
(signal A, signal B) Details shown in<fig.2/3>

LBk | 55 i e
Shaft rotati- Signal Output
5-1. i HfE 5 onal direction K2 fig. 2 K3 fig. 3
Output signal A (A-Cig¥-1a]) g;Fiil, | giFJ B
format IR 4t 7 1) A(TerminalA-C) OFF 1 OFF —|
C.W B (B-Ciity 1~ /#]) ov L1 LAJJ S R
B(TerminalB-C) | oFF ! ! OFF — ‘
o L :
voconem | o0 LG L
AL A(TerminalA-C) | OFF | | OFF |
W T 1) ( erminall ) | L | ox 1| |
C.C.Ww B (B—Ciii -1~ [8])
B(TerminalB-C)
015 Akt /360° (E12)
5-2. 7 ffRE T [1%%360° Fr% k4. 15pulses/360° (fig. 2)
Resolution Number of pulses in 360° rotation. W20/ ik /360°  (&3)
20pulses/360° (fig.3)

T (B4 FrosEg, #Li360° /SHd Bz E .
Measurement shall be made under the condition as follows.
(fig. 4)
K5 (fig.5)

Shaft rotational speed : 360° /S
K4 (fig.4)

Test circuit :

be O5V OFF
10Kﬁ ?KQ 3.5V —
5-3. JF e Terminal A Terminal B
1% R IR RS U\ ey 115 N A R
Switching o "~ Encoder
characteristics I - i N - -
Terminal C
7 Cii T
(7 4mABOFFHE4 H L3, 5V ERIRE (Fig. 5).
Code-OFF area :The area which the voltage is 3.5V or more(fig.5).
SmASONTR A H f R 1. 5VLL FHPIRAS (fig. 5).
Code-ON area : The area which the voltage is 1.5V or less(fig.5).
4 fith \OFF — ONB ON—OFFItf, 4yt 1. 5V~ 3. 5V ()3 i i
5-3-1. ¥=k¥% (6], M & ESpecified by the signal’ s passage t1, 13 <3mS
Chattering time from 1.5V to 3.5V of each switching
position(code OFF~ON or ON~OFF)
it ONFL 3 (11, 5V LB ARSI A FEIR it 1, 132
[ 7 A mS VAL, 1. 5VELR RIONER 4. 53 4, Wi % 51k
5-3-2. TE BN A 1. VLA R yE FE7E 1mS BA B, Tl )5 o — AN R gk
(%) Sliding Specified by the time of voltage change exceed
noise (Bounce) 1.5V in code—ON area . When the bounce has code t2=<2mS

-ON time less than ImS between chattering (tlor
t3) the voltage change shall be regarded as a part of

chattering. When the code-ONtime between 2 bounces is

less than 1mS. they are regarded as 1 linked bounce
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5-3-3. MBI

Sliding noise

G A OFF 47 ) L AR 5

The voltage change in code-OFF area.

3.5VPL k-
3. 5Vmin

5-4. 7 2
Phase
difference

T (KE6) FranEl#g, #hLA360° /SHIE s 5E .
Measurement shall be made under the condition
which the shaft is rotated at 60r/min

T
I

AME S (A~CIa)) T o
ignal A — S ON
signa ; o 3 OFF
| LJ . u”ON
T1|T2|T3|T4

C.W Direction

K6 fig.6

B& 5 (B~CIH])
signal B

T1. T2. T3. T4=0. 08T
&6 (fig.6)

5-5. 5[ Bt

s TR IR 250V DC.

Insulation Measurement shall be made under the condition 100MQ Lk
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and frame.
5-6. Miif L& 1 Sy ¥ A1 S 2 Bt HIAC300V H [ 1436 ENEEEE 312
Dielectric A voltage of 300V AC shall be applied for Without arcing or breakdown
strength 1 minute between individual terminals and frame
5-7. Ui F-IAFEAMBAST |4 S 5 40 T-ONB 22 @ RS 1R T e 1QUF
Contact resistance Measurement shall be stable condition which a 1 QMax

output signal is ON.

6. ML 1 BE

Mechanical Characteristics

6-1. Zx[ml ¥ iy L

Total ratational angle

360° (Jo1bEA% )
360° (Endless)

6-2. sENL R 1A RIEH TR ERE 20~ 15mN. m. (20~150gf. cm)
Detent torque Only suitable for C.C, equipment
6-3. EAL BN E | RIEHTHRERE O30 e IR M 120 +2°

Number
and position

Only suitable for C.C, equipment

30detents Step angle:12° +2°

W20 5 e B R MEL18° +2°

of detent 20detents Step angle:18° +2°
6-4. FFHERISRET (7R Rbu, WSRO0 8Kg [ER AR I HERNRL % 10D iy 1) A [RIBR0. 4LL Y
Push—pull = R [ e fEPCB L. D Shaft play in axial
strength of Push and pull static load of 8Kg shall be direction 0.4 Max
shaft applied to the shaft in the axial direction for

10s. (After soldering of the PC board)

6-5. Ui IR
Terminal
strength

TE 3T e s noN (500D #3143 %8k
A static load of 5N(500g)be applied to the tip of
terminals for 1 minute in any direction.

Uiy O, Joid B RS Bl VAR TE.
Without damage or excessive
looseness of terminals. terminal

bend is permitted

6-6. S E MRS L [ 51 B
Bushing Nut
Tighten Strength

7. Okgf. ecmbd I
7. 0kgf. cm Min

6-7. 7] 7] Bt 0.4mm AR
Shaft play in axial 0. 4mm Max
direction
1 P 5 b T iy SMMALL, %42 17 5% 1B e i 50mN. m (500gf. em) (5 |0. 7+L/30mm p—p LAF (L:
6-8. HHIEZ) VARMIURES 22T T B Bl A i AR PR S O

Shaft wobble

A momentary load of 500gf.cm should be applied at the

point bmm from the tip of the shaft in a direction
perpendicular to the axis of shaft

0. 7%L/30mm p—p Max
L:Distance between mounting surface
and measuring point on the shaft

6-9. Hli ) [l %% J7 ) $25))
Shaft play
in rotational
wobble

FA A BERRG 5 .
Testing by angle board

5° IR
5° Max
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M A%
CONDITIONS SPECIFICATIONS

7-1. A% 5 fr

18 To AR 7 24 T Bl LA600~ 1000 J& /7N Bk o8 i [ %,
— H % 4:5000~80007X.

The shaft of encoder shall be rotated at a speed of
600~1000cycles/H without electrical load, after with

W7 JJ5E <<100gf. cmf 30, 000+ 200/F
30, 000+200cycles per below 100gf. cm.

CI7E 7756 >100gf. cmf 15, 000 200/ .
15,000+200cycles per above 100gf. cm.

Rotational measurements shall be made. PR t1, t3<<omS. Pk t2<<3mS
life (5000 to 8000 continuous cycles for 24 hours. ) AR B ALk
Uiy~ [B] 2 ik B 471200 @ LA R
Chattiring t1, t3<<5mS. Bounce t2<3mS.
Detent feeling has to remains
Contact resistance 200 QMax
TREE40+2°C, W90~ 95% i 1 IR 1E IR A% % 240 -4 JIT A S0NE 5 A2 AT A
NG, TEHIR . WP RCE 1. 5/ . The Specifications in clause
7-2. T encoder shall be stored at temperature of40 +2°C all items is shall be
Damp heat with relative humidity of 90% to95% for240+4H satisfied
in a thermostatic chamber.And the encoder shall
be subjected to standard atmospheric conditions
for 1.5H, After which measurements shall be made
1 FE85 £ 3°C Y E IR A Hh ik B 240 == 47N FIT A TR 2 SRR o
RS W REACE L. 5/ . Specifications in clause
7-3. T e The encoder shall be stored at a temperature of all items is shall be
Dry heat 85+3Cfor 240+4H in a thermostatic chamber. And satisfied

then the encoder. shall be subjected to standard
atmospheric conditions for 1.5H, After which

measurements shall be made

T4 ARIE R
Cold

TR -40 £ 3°C R IR AR HUE 240 £ 4/,

TR EIRCE L 5/ JE I

The encoder shall be stored at a temperature of
-40+£3°Cfor240+4H in a thermostatic chamber. And
then the encoder. shall be subjected to standard
atmospheric conditions for 1.5H, After which

measurements shall be made

A TS R AT FIA o
Specifications in clause
all items is shall be

satisfied

7-5. SR
Resistance

to Soldering

FEJE Dip soldering.
A5 AR : t=1. GmmF) ST 25 4R .
Printed wiring board:single—sided copper clad

laminate board with thickness of 1. 6mm.

ARH AR AL LT
FEfuh 6 7

Electrical characteristics
shall be satisfied No

heat T FENR R IR 100°C LAF, B 1484 LAY . mechanical abnormality

Preheating:1. Surface temperature of board:100°C.

or less 2.Preheating time:within 1 minute

J4% R 260 £ 5 CELLLT, B I3FD AN,

Soldering:Solder temperature:260%+5C or less

Immersion time:within 3S

FJ& Manual soldering.

TREE300°C AR, B [ 3FP LA P

Bit temperature of soldering iron:300Cless than

Application time of soldering iron:within 3S

I 7E260°C & 5°C il FL IR B PR B340 £0. 51 BFH A 75% AL IR I
7-6. 18P The terminals shall be immersed into solder bath A new uniform coating of
Solderability at 260°Cfor 3S=£0.5S. solder shall cover75% minimum

of the surface being immersed
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HeshFF K EB 9 Push Switch Portion OX (NO) BmE(YES)

& DUN RS IE H T ECT L gmAg 25 5 ¢ R 4.

Note: The following specification is only suitable for the one type with switch construction

of RE11l encoder series
1. HiE{H Rating

1-1. HUE H Ik

Rated voltage:DC 5V
1-2. s RAUE R (P
Maximum operating current (resistive load):10mA Max
2. B SR Electrical Characteristics
B H AT FA%
ITEM CONDITIONS SPECTFICATIONS
2-1. Al fH HIDC 5V 1mA FL I E. <100mQ
Contact Voltage test at DC 5V ImA. 100mQor less
resistance
2-2. % PH T FE 35 F1 22 B AR ATt n fL s 250V DC.
Insulation Measurement shall be made under the condition 1ooMQ BLE
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and bushing and plank.
2-3. k% LR B1£3R (OFF-ON-OFF) 4% FE 3 . <10mS
Bouncing Shaft shall be push at 1 cycles/s(OFF-ON-OFF) 10mS or less
2-4. TR FL s FE 35~ F1 22 B AR A] Tt INAC300V Fi [ 173 i AFH LEIR
Dielectric A voltage of300V AC shall be applied for 1 minute Without arcing or breakdown.
strength between individual terminals and bushing and plank.

3. FLMERE Mechanical Characteristics

3-1. JF it AL GRIEON)

B A Single pole and single throw

Switch circuit and

number of pulse

(push ON)

3-2. JFRBIE FESh s, WAl 1 TN 4% .
Operation Push static load to the shaft in the axial 500£200gf
fore of switch direction
3-3. FF AR E MO0.5+0.3 mm
[11.540.5 mm

Travel of switch

4, T AtEBE Endura

nce Characteristics

4-1. % & Tt
Push-life

TETC A A7 25 A T Wl At LA LK g £ LA R (9 77, BA600VK /7N
AR A% T o

Push 1Kgf to the shaft of encoder in the axial
direction under non—load conditions, and with a speed

of 600 times/hour.

W30, 000+2007%. (0. 54TF%)
30, 000£200cycles. (0.5 Travel)

20, 000+2007%. (1.54TF%)
20, 000£200cycles. (1.5 Travel)

FEfu e BH - <200m Q . Ho T N WA
Contact resistance:200mQ or less.
Specification in clause shall

be satisfied
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T (IR i s = R
300+
Ej A MAX
o B
> 200+
= \ D
N
k= \
e 100 -+ \
\
\
Room A Time(s)
EApLTatuRe Pre-heating
F MAX N =i
A(C) B(C) Cls) D('C) E(TC) F(s)
Js max
260 230 40 180 150 120

(1) EsRZ%AF, JyENR] e B AR A 22 A AR e L R R, RS R AR A B, KN, JRRESE, B AR B AN g i A5 R TR L
IRR I, 5T Gl 38R MR L, WETE LR Sk AR AL .

(1) The condition mentioned above is the temperature on the mounting surface of a PC board There are cases where
the PC board s temperature greatly differs from that of the encoders depending on the PC boards material, size
shall also apply to encoders surfa, thickness, etc. The above—stated conditions ace temperatures,

(2) MR RS R RR S, SRS AR, B e R AT N G .

(2) Soldering conditions differ depending on reflow soldering machines. Prior verification of soldering condition

is highly recommended,
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