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EC0902 SERIES SPECIFICATION
EC0902 RF#its 4

1. General —f&FE IR

1-1. Scope i& i Mk
This specification applies to 9mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits, used
in electronic equipment.

AR 9mm N I it s A, & T 7 3% WU TR

1-2. Standard atmospheric conditionsbr#EIRZS
Unless otherwise specitied ,the standard range of atmospheric conditions for making measurements and test is as following limits:
BrAAEMESS, MERE DL FRE T AT
Ambient temperaturedi fF: 15°C to 35°C
Relative humidity FH5$ A : 25% to 85%

Air pressure” & : 86kPa to 106kPa

1-3. Operating temperature range

A ) e . ) : —40°C to 85°C

1-4, Storage temperature range

ARAT 5 YU : —40°C to 85°C

2. Construction f4Ji&
2-1 Dimensions X

Refer to attached drawing WL AT Ff} 1% i

3. Rating FiE{E

3-1. Rated voltage %€ HJE: DC 5V

3-2. Maximum operating current (resistive load)f K& E B (FLPT 73D
Each lead #4H T4k : 0.5mA(Max 10mA; Min 0.5mA)

Common lead A3L 548 1mA (Max 10mA; Min 0. 5mA)

4. Application Notes 11 f S

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.

A T L R SR R T, P I G R REAE6AN A AT 58, SR ELEJE AR 52 IR AR T ik 7 e T B

FHAET.

4-2. The encoder pulses count method should be designed with taking operating speed ,sampling time and design software into
cosideration.

G i A5 5 B B 5 R I B AT (3 B2 A 5 0 BRI ] J% P 7 [ B o PR ol L A A R i 2

4-3. With this products ,detent positon will always be aligned with A-OFF or ON phase. Therefore make the A phase of the microcom-
puter the reference at the software design stage.

Ub™ AR E A RUIRES I ARHIETE J& Ak T-OFFERONIRZS, AL AE T8R4 I 4 B b I

4-4. At design of the pulse count process. Using the C/R filter circuit is Recommended.

FE BT I 28 R B A T U B C/RJEVR LIS .

4-5. Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output waveform.

AT i T 20l Ak 3K, BT RE 2 T B0 LR I R

4-6.When encoder are used, the speed is suitable for controlling with 360°/s. The highest speed will lead that IC doesn't obtain signal.

Mean while,the slide contact in the inside of product can be divorced form in order to be poor conatct.

E A FH 2 ) s o T B2 BLAR MRI1E360°/s Y, et PR S BUCHIBUANBIME 5 K 7= ity P9 TS RO A 2 % 17 728 7 ZE AN R




EC0902 SERIES SPECIFICATION

EC0902 R 5IHHE+5 2/5P
5. ELECTRICAL CHARACTERISTICSELS M fE
ITEM CONDITIONS SPECIFICATIONS
m B % %

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

ERFI: fE S Tr SR EA Mkt A AL A BN
A-Ciiii 740 T ONBLOFFARZS,  TIB-Ciify - [ A (R4 8 2R

2 Phase-different signals

(signal A, signal B)

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

A BPFTE 5% HH AR AL 22 i OV
i (1)« BERR R R ER R
AL E

(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.
(F) it 8 OFF ikt i Ji3.5V L E PR
LA ONTE it LR 1.SVEL R IR .

5-1. Output signal  |Shaft rotational direction Signal Output (fig.1)
format HhEI 7 1) B9 B (1)
e A(Terminal A-C) o ] T |
C.W A( A-Cifi - [d]) oN T ! : !
e 7 T B(Terminal B-C) OFF | | | |
B( B-Cii T /i) oy _——™ ! : :
A(Terminal A-C) OFF _l | 5 | | i |_
CCW A(A-Ciii 1[7]) oN  —™ | | i
W71 B(Terminal B-C) OFF _ | | | |
B( B-Cifii 1)) ON : ! : !
5-2. Resolution Number of pulses in 360° rotation. 12 pulses/360° for each phase
Sy fie ) I % 3.60° ) 4 Bk 124k /3600
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit :  (fig.2)
T (E2) FoRklik, Hhbi360°/FD 1 B [ F#0 5 . (fig.3) 3
v _ OFF
fig.2 10K © 10K Q o ‘\ B
s SVo L S | FO | N | I
Terminal A Terminal B 5| “* o\
5-3. Switching ABE T Bk 7- -El-]
characteristics rr—————-——- & l 5\;— B 11T " T
I e | | Encoder '_1 r
1§ 1 Gl ON
L ———— . t1 t3
Lo Terminal C
v/ t2

Specified by the signal’s passage time from 1.5V to 3.5V of each On the case within detent, B signal will

5-3-1. Chattering switching position (code OFF~ON or ON~OFF) (Fig.3) be irregular oscillation. 7 < ki, 7E K &

i MAGMOFF  — ONEB{ON — OFF, #ith1.5V~3.5Viliid A E MBS SR LHE .

FRY IR ] S 5 e . (I3) t1,t3 < Sms
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

5-3-2. Sliding noise |(t1 or t3).the voltage change shall be regarded as a part of chatteri-

(Bounce)  |ng.When the code-ON time between 2 bounces is less than 1mS.they t2<<2ms
a4 (RBk)  |are regarded as 1 linked bounce.

ZiIONEL /3 HI1.5V LA L Aty v AR Bl I () 7E HR 351,03 2 1) 7 2
122 FP BB 1 SVRUFIJONSR 43, 534k, R % 2Bkl 1. 5VEL R (78
FEZE 12200 B LI, UL g o — A k.

5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V Min

18 2 ZiSOFF &0 ) HL AR50 3.5V LLE




EC0902 SERIES SPECIFICATION

EC0902 %53k 3/5P
5. ELECTRICAL CHARACTERISTICSE S A}
ITEM CONDITIONS SPECIFICATIONS
mH % R
Measurement shall be made under the condition which the shaft is
rotated in 360°-S™ (constant speed). PA360° /s 35 & Il 5.
(Fig.4)&l4 T
Ccw
NGRS 477 17 OFF
Af5 5 (A~CA))
Signal A -=-=-- ON
---- OFF
Bf5 5 (B~CJA])
Signal B ON AT=b5 ms
5-4. Phase AT
difference
2 cew T In(fig.4) ULFEl4
I 671 OFF
A5 5 (A~CA])
Signal A --=-- ON
OFF
B 5 (B~CIH))
SignalB [ | __ 1 _____ ON
AT

5-5. Insulation

Measurement shall be made under the condition which a voltage of

Between individual terminals and bushing

resistance 250V DC 1min is applied between individual terminals and bushing. 100 MQ Min
gk s A 3ty T A 22 BB St I s 250V DC 143 Uit -2 AR 1) L EH 100 MQUL I
5-6. Dielectric A voltage of 300V AC shall be applied for 1 minute between Without arcing or breakdown.
strength individual terminals and bushing. (Leak current:1mA). INEH 4R .
it} L P35 T AR B HE N AC 300VERJE 14344,  (JRHEIR: 1mA) .
6. Mechanical characteristics YR M: £
6-1. Total ratational 360°(Endless)
angle 4= [0 %% M 360°( I £
6-2. Detent Torque |Only suitable for C.C, equipment. 6+ 4mN.m (60+40) gf.cm)
SENL BT G T M aideE
6-3. Number and Only suitable for C.C, equipment. 24 detents(Step angle:15°43°)
position of detent | F5& Fi] T+ Fif & i 24BN CIAIRE AR B 15°43°)

ST RO B

6-4. Push-pull stren-
gth of shaft
il

Pull static load of 100 N(10 kgf) for 10s and push static load of
100 N(10 Kghfor 10s shall be applied to the shaft in the axial
direction .(After soldering of the PC board).

FERbS, WRMFIREIN100 N(10 kef) B ST 73 77108040 Al
MEANL00 N (10 Kgf)tE 77108040 (JE45 & e AEPCB L) &

Without damage or excessive play in sh-
aft . No excessive abnormality in rotatio-
nal feeling.And electrical characteristics

shaft be satisfied.
O, eRs. mARMRLRE.

6-5. Terminal

A static load of 5N(0.5kgf) shall be applied to the tip of terminals

Without excessive play in terminal or

strength for 10 s in any direction. poor contact.
Ui 5 P i~ I 3 A A S [t A SN(O. Sk ) A i 67 4 7 1080 B Ui AN W RARE) RN R
6-6. Shaft wobble  [A momentary load of 50mN.m(500 gf) shall be applied at the point Bushing length Wobble
LB e 2mm from the tip of the shaft in a direction perpendicular to the axis of shaft. |l (mm) 3] (nmp—p less)
FE BB 2mmA, W47 17 % 15 3 11 50mN.m (500 gf)f) /7. m oy 0. 5%L/30

L:Distance between mounting surface and measuring point on
the shaft. L: % HE 3 15 Rl Ol B 2 [) B B 26

6-7. Side thrust stre-
ngth of shaft
A (1) 0 L 5 SR T

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 10 s.
LEAM TS mm Ak 120 N(2.04K g f) (15 4714 7710804k .

Without excessive play of bending in
shaft. No mechanical abnormally.

AR BRI




EC0902 SERIES SPECIFICATION

EC0902 R 4/5P
6 Mechanical characteristics ML 4:fg
ITEM CONDITIONS SPECIFICATIONS
Wi H % 1 M A%
6-8. Shaft play in Testing by angle board. 3° Max
rotational wobble | A FEEARI 2. 3° LR
Y [ 55 7 [0 455
6-9. Shaft play in The pull / push load of 0.5N(51gf) shall be imposed on the shaft. 0.3mm Max.
axial direction  [7EFh EjtIN0.5N(51gh)HHE Sy EH: 7). 0.3mmbLF.

At 171 (5 B2

7. Endurance characteristicsiif A 1488

7-1. Rotational life

[l % 75 iy

The shaft of encoder shall be rotated to15,000 cycles at a speed of
600~800 cycles/H without electrical load,after which measurements
shall be made.

FETE GUA 5 T il LL600~800 & //IN I S [ 44 15,000 A

1 cycle: rotate 360° CCW rotate 360° CW

1 i A 4 360° 1 I 414 360°

Chattering t1,t3<5ms Bounce t2<3ms
. t1,3<5ms; Kik: 2<3ms
Detent torque:Relative to the previously
specified value 50%.

SENLIIFE: AMET YR EI50%
Shaft wobble should be within 150% of
the specifications.

BB SR AE AU AB I 150% AN
Shaft play in rotational wobble:5° Max.
S [ 77 13 8) . 5B

7-2. Damp heat

The encoder shall be stored at temprature of 40+£2°C with relative hu-
midity of 90% to 95% for 240+10H in a thermostatic chamber .And
the encoder shall be subjected to standard atmospheric conditions

shall be made .3 F&-40+£3°C [ 1H I 76 BCE 24010/, 43
HIRUE 1.5/ N JE IR

iV for 1.5H, After which measurements shall be made. Contact resistance:100 Q Max.
R FEA0+2°C, 15 FE 90~95% (1) 48 iR AR 1A b il B 240 + 10/N 5 7 SW Contact resistance:200 mQ max.
WE R LS/ R T Encoder characteristics item: 5-1
v 5-5. 5-6. 6-2 Push
The encoder shall be stored at a temperature of 80+3°C for 240+10H switch characteristics item: I-
7-3. Dry heat in a thermostatic chamber.And then the encoder shall be subjected to 23> 1_2_4\. 1 _.3-2\ 1-3-3.
The same as the initial specfications.
i P standard atmospheric conditions for 1.5H .After witch measurement B B4/ F100 Q.
shall be made. it % 80+3°CHITE IR AT 1AL E 24010/, HrilR FF =B BT/ T-200 mQ.
HLFCE 1.5 /R A TR G A PET H : 5-1. 5-5. 5-6. 6-2
The encoder shall be stored at a temperature of -40+3°C for 240+10H FETFREF I . 1-2-3. 1-2-4, 1-3-2, 1-
7-4. Cold in a thermostatic chamber.And then the encoder shall be subjected to 3-3 57 [A] JE A AELAR ]
= p = standard atmospheric conditions for 1.5H . After witch measurement

\

7-5. Waterproof

bipiSEREd

The upper part of the product is waterproof (as shown

right column), the lower part of the

product shall be d in customer's mechenical

design to achieve waterproof

A7 LA T R B EER (s Py
HEPD) , R34 7% R RHL R B B LA il
H— kB BIKACR. JI &

WIRAE A 30 B

The waterproof rating is grade IP67.
B /K55 AIPETLR .

7-6. Solder ability
I

The terminals shall be immersed into solder bath at 260°C+5°C for
3s+1s in the same manner as para.

St ¥ 1E260 C5°Cilf B YR M Py IR B3 3 R0+ 18D«

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

B AUE 75% UL RS I 5

7-7. Resistance to
Soldering heat
i S

Manual soldering ¥ 1.5 4%

Bit temperature of soldering iron: 350°C less than

Application time of soldering iron: within 3s

I Z350°CLA R, I RI3EP LAY

Dip soldering/t &

Printed wiring board : copper clad laminate board with

thickness of 1.6mm.

fERSEN: t=1. 6mm[ R -

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

T BRI 100°CLL T, B IRI243 8P DL P

Soldering : Solder temperature : 260+5°C or less
Immersion time :within 5s

SRz JRE260+£5°CEk AT, A5 RP LAY,

Electrical characteristics shall be satisfied
No mechanical abnormality.

MMIE LGB B, iR
s

o
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EC0902 SERIES SPECIFICATION
EC0902 RFIHHE S

5/5P

Push switch portion #EZFF 4

Note: The following specification is only suitable for the one type with switch construction of EC09 encoder series.

e PUTF Rk K& T ILEC09%m D 38 R 5 FF R4

1-1. Rated capacity (Resistance load ): DC 5V 10mA (1mA Min)

PUEs i CHBLf) : DC SV 10mA (ImA L 1)

1-2 Electrical characteristics B fE

ITEM
W H

CONDITIONS
*

SPECIFICATIONS
B

1-2-1. Contact resist-

ancedzfilt F fH

Voltage step-down test at DC 5V 1mA

FADC 5V ImA H P RyklzE.

100 mQ Max

100 mQ AR

1-2-2. Bouncing
LIS

Shaft shall be rotated at 1 cycles/S (OFF-ON-OFF)
LALFPEP 14£1R (OFF-ON-OFF) |nl4%iz s

10 ms Max
10 ms PAF

1-2-3. Insulation res-

istance4ft %% H1 iH

Measurement shall be made under the condition which a voltage
250V DC 1min=+5S is applied between individual terminals and tracked
AE 3§15 2R R A B IS DC 250V 153084580

Between individual terminals and bracket
100 MQ Min.
e T 22 3R UAT 100 MQUA F.

1-2-4 Dielectric
strength
i HeL

A voltage of 250V AC /min or300 V AC /2S( leak current 1mA) be
applied between individual terminals and bracket. 7L ¥ T-5 %2 25 4% [i]
JEAIAC 250V 153 4hERAC 300V 2804l (R HLIRImA) o

Without arcing or breakdown.

T LR

1-3 Mechanical characteristicsHl AR RE

1-3-1. Switch circuit
and number of pulse

JEGHIBE . sl

Single pole and single throw (push on)

BAR AL (HEOND

1-3-2. Travel of

0.3£0.15mm
switchJF X3 i
1-3-3. Operating force| 1.5-25N  (150~250gf)
of switch 7 KAEB) 1y

1-4 Endurance characteristicsiif A $4 g

Push operating life
Fi i

The encoder’s shall be pushed to 10,000 cycles at a speed of
1200+300/h without electrical load.(shaft push load: 1 kgf Max.)
FETC U 26 T 3o Bl A /N 120043007 (13 JE 4E ) 10,0000K
(hl4%Z 771 kgfBLT) o

Contact resistance : 200 mQ Max.
Specification in clause 1-2-2~4,1-3-1~2
shall be satisfied.

Operating force:Before test 50%.

Beft tELBE : 200 mQLAF .
1-2-2~4,1-3-1~2 W LR
TFRENE I NFF AT 50%.

s S EC- 2 1l I [ ‘;’
k. 0 2015/11/6 _SOUNDWELL ~ ELECTRONIC
AR {C g 75 o 5 [1] SOUNDWELL
DSGD.ZE 7 CHKD-H#.#  |APPDA%H#E  [TITLE #r:
AR 6 ¥ 7N 2B ENCODER %ifi5 %%
x| ( 23-02-21 ) ( 23-02-21 > EC0902-12P51EE 5
5% FH 2 7 7 EARE DOCUMENT No. X5






