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1. —f&FE TiGeneral
1-1. &M Scope
AR ARG T B Bl B B R Ve, R L1 [ Y g L
This specification applies to 1lmm size low-profile rotary encoder (incremental type)
for microscopic current circuits , used in electronic equipment
1-2. frifERA&Standard atmospheric conditions

BR A MESS, DR RAE L TIRA T AT
Unless otherwise specified , the standard range of atmospheric conditions for making
measurements and test is as following limits:
= JF Ambient temperature : 15°C to 35C
MIXHEFE Relative humidity : 25% to 85%
= JE Air pressure :86kpa to 106kpa
A SRR b3 B 52 3 B S5 A vh A8 SEIME A BE Rl (1, RLAEHT BAR S AR AT I &
If doubt arises on the decision based on the measured values under the above—-mentioned
conditions, the following conditions shall be employed:
V=) JF Ambient temperature : 20+1°C
MIXHEFE Relative humidity : 63% to 67%
= JE Air pressure :86kpa to 106kpa

1-3. A IR Z a [

Operating temperature range :—-30°C to+80°C
1-4. (RAFIRZTE
Storage temperature range : —40°C tot85C K1 fig. 1

2. #)i&Construction be sy
2—1.{$<T Dl?i?SIOnS . 10K Q 10K Q
)bﬁﬁﬁﬁﬁip?ﬁﬂ Refer to attached drawing Terminal A Terminal B
3. e H Rating A B F B i T

3-1. HUE HE

Ao— B
Rated voltage:DCHV — 10KQ| 10KQ
32, BAHUE R (B SR Encoder ¢,
CEBRAUE Rt (BHPLIL 0.01pF — : ity : — 0.01uF
Maximum operating current (resistive load) o it :
# AR Each lead: 0.5mA(Max 5mA;Min 0. 5mA) | Terminal C
NG : -Mi C i T
NS 2 Common lead: 1mA (Max 10mA;Min 0. 5mA) NN 70 00

4. fEF E ) E HiApplication Notes

4=1. Tk e T iR S S R I B 7 N R AT REAE6 N H A 2. SR AL R RS SR IR R
7 it it i B 9T B P R
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. AT T BV ST VR LK AR AR R TR, A5 5 P ERURE IR 1] A F ™ [ i b )l e R A 52 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. M= AR E AL R RS IR (5-1) |, I BT R B B HORAS, #E DAARE A A S5 Rtk .
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. LEBLUT I 25 SR B, g iU IR /CUE I F ik, (D)

At design of the pulse count process.Using the C/R filter circuit is Recommended. (fig . 1)
4=5. A7 B 2R AmE K, 7T BE 2> 5 B B 8 R

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 PERE Electrical Characteristics
i H 1k FA
ITEM CONDITIONS SPECIFICATIONS

5-1. e 5
Output signal

format

A BIfE S AN ZE, Wil (F2/3) (BERrw RAKREN LETFAMNE)
2 Phase—-different signals (signal A, signal B) Details shown in<fig.2/3>

(The broken line shows detent position.)

b 5] 5% 75 1) 59 e
Shaft rotati- Signal Output

onal direction K3 fig. 3

A (A-C¥ 1~ [8]) OFF 1
i 177 16 A(Terminald-C) | ™ 77
C.W B (B-Cii1-[a])
B (TerminalB-C)
. - OFF“‘Wi
A (A-C¥iT-[8]) ON ——

A(TerminalA-C) | OFF
il " ON L

B (B—Ci¥ 1 [A])

B (TerminalB-C)

7 1)
C.C.W

5-2. ZMfiERE

Resolution

015 Mkar/360° (E2)

[F1%360° % ik rh 4. 15pulses/360° (fig.2)

Number of pulses in 360° rotation.

W20k /3607 (JE3)
20pulses/360° (fig.3)

5-3. FF R
Switching

characteristics

™ (B4 FrosEEg, FhLi360° /S ahE .

Measurement shall be made under the condition as follows.

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

(fig. 4)
K5 (fig.5)

Test circuit :

DC 5V

10KQ 3.5V —
Tcrmlnal A Termlnal B
LN N i 1.5V - —
Encoder

ffffffff - %ﬁﬁ%?ﬁ N - —

Terminal C

22 ki

(7E) 4mA%OFFTES i HL 3. 5V R MRRES (Fig. 5).
Code—OFF area :The area which the voltage is 3.5V or more(fig.5)
SmRLONFR 4 B R 1. 5VEL R HPIRAS (Fig. 5).
Code-ON area : The area which the voltage is 1.5V or less(fig.5)

5-3-1. k%
Chattering

& LOFF —ONBRON—OFF i, 4y Hi 1. 5V~ 3. 5V it i
[8]. MAFEHESpecified by the signal’ s passage
time from 1.5V to 3.5V of each switching
position(code OFF~ON or ON~OFF)

tl, t3 <3mS

5-3-2. BRI
(z&Hk)Sliding
noise (Bounce)

SRt ONFS 3 (171, 5V L E ) L AR B N (A AE IR it 1, 132
[P 1mS AL, 1. 5VEL R HJONFR 6. F34b, & ek
1. 5VEL R BIYEHIFE ImS LA I, JU1A) 5 A o — A R k.
Specified by the time of voltage change exceed
1.5V in code-ON area
-ON time less than 1mS between chattering (tlor

. When the bounce has code t2<<2mS

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. I B
Sliding noise

YT OF R4 1) HL R AR 50

The voltage change in code-OFF area

3.5VEL I
3. 5Vmin

5-4. fAfL %
Phase
difference

N (E6) Frax[al, HhLA360° /SHITEE R E
Measurement shall be made under the condition
which the shaft is rotated at 60r/min

T
M55 (A~ClH]) nEin
signal A T R\ K6 fig.6
— OFF
o - ON

BfEE (B~CIA)  |TiTdT:T4]

signal B C.W Direction

Tl. T2. T3. T4=0.08T
K6 (fig.6)

5-5. 4% [H T

T Bt~ R SZ B 1] e i H . 250V DCo

Insulation Measurement shall be made under the condition oomMe L
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and frame.
5-6. Tiif FL & TE i~ FA S 22 8] Ji INAC300V HA, s 143 N R RTEN
Dielectric A voltage of 300V AC shall be applied for Without arcing or breakdown
strength 1 minute between individual terminals and frame
5-7. i T [AHEMRFHPT |4 HAE 5 Ak T-ONBY 2 s IRAS 2 A N e 1QDTF
Contact resistance |Measurement shall be stable condition which a 1 Q@ Max

output signal is ON.

6. JLM{ERE  Mechanical Characteristics
6-1. A= [al %% A BE 360° (Jo1bAY4 )
Total ratational angle 360° (Endless)
6-2. E L1 WG TR aE 2~15mN. m. (20~150gf. cm)
Detent torque Only suitable for C.C, equipment
6-3. EM AN E | REH TR ERE O30 sUEH A fEL12° +2°

Number
and position

Only suitable for C.C, equipment

30detents Step angle:12° £2°

W20 S BN PR MELS° +2°

of detent 20detents Step angle:18° £2°
6-4. FAHER ST | 7E R, SRR 8Kg [t I HERN R % 10805 B e FEALIATERO. 4LA A
Push—pull (= R4 [ 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. ¥ty
Terminal
strength

TE 3 F I Seum i noN  (500g) I A7143 4
A static load of 5N(500g)be applied to the tip of
terminals for 1 minute in any direction.

Uiy - JCAR, Joid B RS . R vEARTE.
Without damage or excessive
looseness of terminals. terminal

bend is permitted

6-6. F MR AL B [ e
Bushing Nut

Tighten Strength

7. Okgf. cmbh F
7. 0kgf. cm Min

6-7. %l [ [A] B 0.4mm LR
Shaft play in axial 0. 4mm Max
direction
8 S b T35 SMMALL, 91543 1] 5% 1) 6 A 50mN. m (500 €. em) (5|0, 7%L/30mm p—p BAF (L: &
6-8. fhi%z) VARIRES 2 Y T 3 A (R A o (1) BE 2. 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. il 1) [m] 5% J7 1) $23))
Shaft play
in rotational
wobble

FH A AR 5
Testing by angle board

5° IR
5° Max
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7 Atk BE Endurance Characteristics
HiH XM A%
ITEM CONDITIONS SPECIFICATIONS
ETE S 26 T il LA600~ 1000 & /) Bk 328 i [ % W 7E 35 <100gf. cmfi30, 000+ 200/
— HZE%25000~80007K. 30, 000+200cycles per below 100gf. cm.
The shaft of encoder shall be rotated at a speed of |O%EJ7%E>100gf. cmf 15, 000+ 200/F.
7-1. [F % H 600~1000cycles/H without electrical load,after with |15,0004+200cycles per above 100gf. cm.
Rotational measurements shall be made. ¥ t1, t3<5mS. Kk t2<3mS
life (5000 to 8000 continuous cycles for 24 hours. ) AR A R IUE AL,
Uiy - ()% A B #1200 Q@ BAF
Chattiring tl, t3<5mS.Bounce t2<3mS.
Detent feeling has to remains
Contact resistance 200 QMax
A0 +2°C, 1290~ 95% (1 1H I TE I Al ik .96 + 4 JIT A TS 2 A ST RIS
NG, TEFIR WP RCE L 5/ k. 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% for96-+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.
1R 585 £ 3 C I IE IR AH T E 96 £ 4/, JITAT TS )2 AT R o
Hihs WIBHCE L 5/ JE AR, Specifications in clause
7-3. i #AE The encoder shall be stored at a temperature of all items is shall be
Dry heat 85+3Cfor 96+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.

-4 ARIE
Cold

IR 404 3°C ffER AT TP E 96 = 4/,

TR CEIRIBCE L. 5/ JE .

The encoder shall be stored at a temperature of
-40+£3°Cfor 96+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.

JIT A T e TSR
Specifications in clause
all items is shall be

satisfied.

7-5. JRET R
Resistance
to Soldering

F&4E Dip soldering.

A5 AR < t=1. 6mm )& T 7 AR A

Printed wiring board:single—sided copper clad
laminate board with thickness of 1. 6mm.

UNCE R SN E N N
el o =

Electrical characteristics
shall be satisfied No

heat T FR R IR 100°C LA, A 143080 L. mechanical abnormality.

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

or less 2.Preheating time:within 1 minute

JR4% R 2260 £ 5 CEL LT, B[R] 3FD LY.

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

Immersion time:within 3S

F482 Manual soldering

IRBE300°C AR, ] 3Fb LA

Bit temperature of soldering iron:300Cless than

Application time of soldering iron:within 3S

B #£260°C & 5 CHR Z 1R 18 PR B34 £0. 51 B AUE T5% LA IR I
7-6. 1RGP 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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HBFF X #4Push Switch Portion

ik LUF UG FI T ECT 14w 25 4y 75K R 41

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

of RE11l encoder series
1. Zi5E{E Rating

1-1. #E HL Ik

Rated voltage:DC 5V
1-2. /e KAUE . (BP0
Maximum operating current (resistive load):10mA Max
2. HS 1AL Electrical Characteristics
it H A RS
ITEM CONDITIONS SPECIFICATIONS
2-1. A fH FADC 5V ImA H 5. <100mQ
Contact Voltage test at DC 5V 1mA. 100mQor less
resistance
2-2. 4 At FE S F 22 R AR AL I L s 250V DC.
Insulation Measurement shall be made under the condition 100MQ BLE
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and bushing and plank.
2-3. k% LAUED B 148 3% (OFF-ON-OFF) 4 FE 3 1. <10mS
Bouncing Shaft shall be push at 1 cycles/s(OFF-ON-OFF) 10mS or less
2-4. Tif HL A i 0 22 AR A Tt IIAC300V FEL 15 173 AFH LGN
Dielectric A voltage of300V AC shall be applied for 1 minute Without arcing or breakdown.
strength between individual terminals and bushing and plank

3 MM ERE Mechanical Characteristics

3-1. PR B LR ($2 1 0N)

2SR Single pole and single throw

Switch circuit and

number of pulse

(push ON)

3-2. P RBMET) FESh S, VR I N 4 .

Operation Push static load to the shaft in the axial 500+200gf
fore of switch direction
3-3. PR MW0.540.3 mn
Travel of switch [(01.540.5 mm

4 it AYEfE Endurance Characteristics

4-1. ¥ K 5
Push-life

FETC G A 2 B IR A ) i ALK g £ LA R (977, BL600YK/ /NS
A R 4% %

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. 54THE)
30, 000£200cycles. (0.5 Travel)

015, 000+2007%. (1. 54T
15, 000+200cycles. (1.5 Travel)

Pk FEL BH - <<200m Q . e N T RS
Contact resistance:200mQ or less
Specification in clause shall

be satisfied.
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VE: IR EER I i 2 = A
300+
Ej A MAX
0 B
2 200+
5 o
—
= 100 5
\
\
Room \ Time(s)
Echpefakire Pre-heating
F MAX . =i
A(C) B(C) C(s) D(C) E(C) F(s)
Jds max
260 230 40 180 130 120

(1) ER&AF, B0 e B AR A B A N T b PR R, ARYE B EEAR M B, KN, JERESE, BRI BE AN D 2 R R
IRR AR, 6T 9l 45 R IR, ML LR %A A

(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) A AU A2, 2R E AR, B e R AT A Z R .

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

is highly recommended.
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