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E12 SERIES SPECIFICATION 1/5p
E12RFH#H

1. General — /51
1-1. Scope & F HUkS
This specification applies to thel2mm size rotary encoder (incremental type) for microscopic

current circuits used in electronic equipment.
AR A5 3E A T B F 0N L I i 128 [ e A ) 2
1-2. Standard atmospheric conditions##EIR 75
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and
test is as following limits:
B A RLE AL, & RAE DLIRES R AT
Ambient temperatureiii £ : 15°C to 35°C
Relative humidity /A% ¥2E: 25% to 85%
Air pressure’ S, [& : 86kPa to 106kPa
1-3. Operating temperature range
A5 FH o P2 3 : —10°C to 70°C
1-4. Storage temperature range
DRAT i B2 ¥ : —40°C to 85°C
2. Construction 1Jif
2-1 Dimensions JX~}
Refer to attached drawing W Ffr Fft B i
3. Rating FEH
3-1. Rated voltage i€ HLJE: DC 5V
3-2. Maximum operating current (resistive load)f K&E B (BT D
Eachlead #AHF4 . 0.5mA(MAX 5mA; MIN 0. 5mA)
Common lead AF£F2E: 1mA (MAX 10mA; MIN 0. 5mA)
4. Application Notes i F I #5351
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,
please store it with proper moistureproofing, gasproofing etc.
T A i 7T e, W A PR3 . PR NS R AT REAEG H N B, PR S AR SE BRI R
7 it o e T 0 B 2 P T
4-2. The encoder pulses count method should be designed with taking operating speed ,sampling time and design
of the microcomputer software into cosideration.
IRt 85 T B THR DT VE NUR R AR T8 RE, 15 5 R HDORE IR 7] S FE 7 [ 56 v 7 ol P Jk R AR 525 FE o 2.
4-3. With this products ,detent positon will always be aligned with A-OFF phase. Therefore make the A phase
the reference at the soft ware design stage.
W77 R AE SE AL BRI ARH YR A2 AL T-OFIR AR, TR M 7E 156 T S04 o) 17 B = b B 42
4-4. At design of the pulse count process. Using the C/R filter circuit is Recommended.
FEV T I 25 R B A iR, 35 FH C/RUE I L.
4-5. Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output
waveform.

A7 b Z0RE Ak 2K, WY RE 2 T 2 RO R SR




E12 SERIES SPECIFICATION
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5. ELECTRICAL CHARACTERISTICSH S (8

ITEM
B

CONDITIONS
*%

SPECIFICATIONS
Mt

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

at detent position.

EEHEI: fl ST ORI E LI K. AR AL L B
A-Cliii 74 FOFPIRA,  1B-Clifi T [ AMERFE 22K

2 Phase-different signals

(signal A, signal B)

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

A. BPIE St ARAL 2 i tH O 1
(B . REZkFoRTT R AR ER L
BT E

Shaft rotational direction Signal Output
I 7 55 R
5-1. Output signal A(Terminal A-C) OFF | : | | i |_
format iy Hi {5 5 C.W. A A-CI T i) N - i i
it el B(Terminal B-C) OFF | : ] :
B( B-Ciii 1°[5]) ON ---- : !
A(Terminal A-C) OFF —| | ; | | i |_
C.C.W. A( A-Clfii -[7]) ON - : ;
B EL7 B(Terminal B-C) OFF --- T ; | i |
B( B-Ciii 71 ON i :
5-2. Resolution Number of pulses in 360° rotation. 120 180 24M  pulses/360° for
SrRAES [ 54360° 4 i bk 4o each phase
120 180 24M  ABkif/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit o (fig.2)
T (ER2) BB, L3600/ i B B e (fig.3) K3
DCHV OFF
10K © 10K © [
o Terminal A Terminal B SON—=—r——T—— ——
5-3. Switching AT By T
characteristies | | L 5v— =+ — = H— —L{Hf- -
Tk r | Encoder
1] IRELEL ON — —
I ] t3
—o Terminal C t2
Cﬁﬁuﬁ% tl

Vi
(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.
() ZwALZSOFF4R 4 th B 3.5V EL ERIRES .
i A ONR i i HLUIK 1.5V L T HPIRES

5-3-1. Chattering
IR

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

i NOFF—~ ON B{ ON™ > OFFH}, ffiii1.5V~3.5Vilii [
IS [ A 5 FHE

On the case within detent, B signal will
be irregular oscillation. 7 & B 7E &
ALE ERIBE S IRG EE o
t1,t3 < 3mS

5-3-2, Sliding noise
(Bounce)
BBl (k)

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.

Zn ASONEL 7> (111.5V LA L f) H Hs AR Bl (R PE IR 55t 1,63 2 TRl 27 A
1ZEFPLL L1, SVEURHIONER 23 F34h, SR as SRk (A 1. 5VEL T H3E
BLE L2 PP DL I WRE N 55— NSk

22<2mS




E12 SERIES SPECIFICATION

E12 &5
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5. ELECTRICAL CHARACTERISTICSH S {8

ITEM CONDITIONS SPECIFICATIONS
W H % & i
5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
Pl I i OFF i /3 ) HL I AR 5 3.5V ELE
Measurement shall be made under the condition which the shaft is
rotated in contant speed. LA [8] 5& )18 BF A fli AT (1 4%
(Fig.4)E4 T
CWwW
s W OFF
AfE 5 (A~CIT)
Signal A ---- ON
“““ OFF
B{& 5 (B~CIfl)
Signal B ON AT23mS
5-4. Phase difference AT
HhLZE -
CCW T In(fig.4) W4
W7 1)
AfES(A~CIF) | OFF
Signal A
-~~~ ON
B 2 (B~CI) OFF
Signal B
""" ON
AT
ﬁ_

5-5. Insulation

Measurement shall be made under the condition which a voltage of

Between individual terminals and bushing

6-3. Number and
position of detent

5E LK S

Only suitable for C.C, equipment.
RE M TR AR E

resistance 250V DC Imin is applied between individual terminals and bushing. | 100MQ MIN.
i H £ SR 22 BB R IE LIS 250V DC 1708 i T 2R ] FL B 100MQEB |-
5-6. Dielectric A voltage of 300V AC shall be applied for 1 minute between individug Without arcing or breakdown.
strength terminals and bushing. NEH 4 HR
fif FRL I FE 3 TR 22 B BRAL AN AC 300V HLH 1434
6 Mechanical characteristics HLR 2 GE
6-1. Total ratational 360°(Endless)
angle 4= [0l f & 360°(JC 144 £
6-2. Detent Torque |Only suitable for C.C, equipment.
ERAUE | ST U R 30-200kem
[0 12 detents(Step angle:30°+3°)

1255 A RN F B 30°3°)
[0 18 detents(Step angle:20°+3°)

18 RUENL CAVRR I 20°+3°)
M 24 detents(Step angle: 15°+3°)

24 e (RIBR A 15°43°)

6-4. Push-pull stren-
gth of shaft
i R

Push and pull static load of 10kgf.cm shall be applied to the shaft in
the axial direction for 10S.(After soldering of the PC board)
bty P e )t B LOkg £. eI 47467 3 HE AR % 10 R0

(R ELEPCB L) .

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

S JCRB AR, [ e T S R TR RE DS

6-5. Terminal

A static load of 3N(0.31kgf) shall be applied to the tip of terminals for

Without excessive play in terminal or poor

TE4h A Ui Smm Ak, 1A% 17 B3¢ 18] 5 iH500 gf.cm i 7).

strength 10S in any direction. contact.
iy 198 Sty 3t P4 58 5 0 B A 3IN(0.3 Tk ) (T 8 67 A6 /7 10D . it T A5 I B RA S S B
6-6. Shaft wobble | A momentary load of 500gf.cm shall be applied at the point 1.0x L / 30mm p-p MAX(L:shaft length)
BN 5mm from the tip of the shaft in a direction perpendicular to the axis of shaft. | 1.0 x L / 30mm p-p LA (L: 236K i)

6-7. Side thrust stre-
ngth of shaft
| ) L ] g

A load of 20N(2.04K gf) shall be applied at the point Smm from the tip
of the shaft in a direction perpendicular to the axis of shaft for 10S.

TE Al BT 35 Smm AR 20N (2.04K o) 5171 157 77 10FD 4.

Without excessive play of bending in

shaft. No mechanical abnormally.

A B RS A R
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6 Mechanical characteristics HLBRH:FE

ITEM CONDITIONS SPECIFICATIONS
W H % P

6-8. Shaft play in Testing by angle board. 4° MAX

rotational wobble | FH A BEARCI 22 . 4° PIR
L) [ 7 [ $R )
6-9. Nut tightening
strength =10kgf.cm
MR RE X [ i T

7 Endurance characteristicsiiif A 1 fE

7-1. Rotational life
0] 75 iy

The shaft of encoder shall be rotated to 30,000 cycles at a speed of
600~1000 cycles/H without electrical load,after which measurements
shall be made.

TETC 7407 2 A T LL600~1000 & /71N iof 33 JEE 14430, 0007

Chattering t1,t3<<5mS ¥k t1,13<5mS
Bounce 2<<3mS Bk t2<3mS
Phase-difference : AT=2.5 mS

Torque: Relative to the previously
specified value: -50%~+10%

JiHE: MR AR B -50% ~+10%

8 Soldering condition Y45 iR # it

8-1. Solder ability
JR

The terminals shall be immersed into solder bath at 260°C+5°C for

3s5+0.5s in the same manner as para.
Uit FAE260° C5°Cil [ IR E 8 IR 131040, 51

A new uniform coating of solder shall
cover 75% minimum of the surface

being immersed.

R AU 75% A E SRS IS

8-2. Resistance to

Soldering heat
TR 4

Manual soldering T T./54%

Bit temperature of soldering iron: 350°C less than

Application time of soldering iron: within 3s

TJE350°CLAR, I[RI3FP AN .

Dip soldering 45

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

thickness of 1.6mm.

AR t=1. 6mm/T) BRI 7 AR

Preheating : 1. Surface temperature of board: 100°C or less.
2. Preheating time : within 1 min.

TR AR 100°CLAR, B A 14340 LAY

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

Immersion time :within 5S

Fig: TJE260+£5°CEk LT, IS TAISEP A .

Electrical characteristics shall be satisfied
No mechanical abnormality.

AFA UGARIA . BTG il
T

Push switch portion #EZ)FF R4

Note: The following specification is only suitable for the one type with switch construction of E12
encoder series.

e DU RS S A T IRE 1245 2% R 51 T R 4544

1-1. Rated capacity (Resistance load ): DC 5V 10mA (ImA MIN)
WUE R E (BT  DC 5V 10mA (ImA LA E)

1-2 Electrical characteristics B PR

B

OFF-ON-OFF_LL1#0%1 14138 (OFF-ON-OFF) #AEJT£.

ITEM CONDITIONS SPECIFICATIONS
B % e
1-2-1. Contact resist-| Voltage step-down test at DC 5V ImA 100m Q@ MAX
ancedZfitHifH  |HIDC 5V ImA HiJE [ FVATIE. 100mQ LA T
1-2-2. Chattering Switch is operated at the rate of 1 cycle 1 sec .The 1 cycle shall be 10ms MAX

10ms PIF
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EREFFE B

1-2-3. Insulation res-

istance 4t 2% Hi [H

5/5P

Measurement shall be made under the condition which a voltage 250V

AC Imin£5S is applied between individual terminals and tracked
A3t T- 55 2 B At i H R AC 250V 153 B+5Fb .

Between individual terminals and bracket
100MQ MIN.
TEU T 2R A1 100MQ LA |

1-2-4 . Dielectric
strength
[IEMEEYES

A voltage of 300V AC /min ( leak current ImA) be applied
between individual terminals and bracket. 7t %fi ¥ -5 22 25 4k [11]
JEANAC 300V 1708 Gl HL ¥ mA )

Without arcing or breakdown.

R R

1-3 Mechanical characteristicsH LB {4 fE

1-3-1.
and number of pulse

JTRHLER, 1% i

Switch circuit

Single pole and single throw (push on)
HkE (HEON)

1-3-2+ Travel of
switchJF 1% 3)) &

0.5 +0/-0.3mm

1-3-3. Operating force

of switchJF XRAEZ) /7 |

4504200gf

1-4 Endurance characteristicsiif A P&

Push operating life
HF AR

The encoder’s shall be pushed to 20,000 cycles at a speed of S00/H
without electrical load.(shaft push load: 1kgf.cm max.)

TETC A7 F AT 5 i AR /N SO0V P38 £ 4 2720,0000K, - (%
J£711kgf. cmPAF) .

Contact resistance : 200m¢) max.
Specification in clause 1-2-2~4,1-3-1~2
shall be satisfied.

Operating force: 80% of initial value.
Bl FE - 200mQLLF.
1-2-2~4,1-3-1~2 ¥if§ AR
TERBNE S 73 i T I 80%.

L. E.D. SPCIFICATION LEDHU#%

1-1. Circuit: 28 &%

1-2. Characteristic: 4k

NN AN

(—)

1-2-1. Reverse Voltage: REGHJE: 5V
1-2-2. Operating Temperature: {5 F i ETE . -40°C to 85°C

1-2-3 Test conditions
R AF
Eni tted col b dissioation | DC F ac Forward voltage (V)
mitted color ower dissipation orwar urren F 1 B (V)
KB DIZTHAE IER AN N
TyphrdfEfE | MAX#RKME
Red
T 60 25 2.0 2.4
?T@/f‘%é/ﬁé Green 110 25 3.3 3.7
Red/Green/Blue | 4%
Blue
Wi, 110 25 3.3 3.7
DSGD. CHKD. APPD. DOCUMENT NO. X 5 :
E1208S
2021/3/5 WA 00
DESCRIPTION DATE Bt ke




