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1. General —fZ i

1-1. Scope i& 3k
This specification applies to 11mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits, used
In electronic equipment.

AR mm R e U i s EERY |, @M T 7 3 N U fe T LR

1-2. Standard atmospheric conditionsy IR 2
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and test is as following limits:
B A RS, IR RAE DL NIRAS k4T
Ambient temperatureii f&: 15°C to 35°C
Relative humiditytH5${E&: 25% to 85%
Air pressure’< Jk: 86kPa to 106kPa
1-3. Operating temperature range
PR G R : -40°C to 85°C
1-4. Storage temperature range
TRAFHR FEYEH . -40°C to 90°C

2. Construction f4i&
2-1 Dimensions R~}
Refer to attached drawing 0. i Ff B ]

3. Rating &
3-1. Rated voltage %5 #i./%: DC 5V

3-2. Maximum operating current (resistive load)& K#i5E B (BHAL 7R ED
Each lead %A1 5£k: 0.5mA(Max 10mA; Min 0.5mA)
Common lead A3£54:: 1mA(Max 10mA; Min 0.5mA)

4. Application Notes i LM

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.

WA Ak e T =R WYE T b i e PR LI N R RUTAT8E AR RAS H oAt FH 52 B 68 15 e A FH =2 i el 4> o2 L, 22 i el T B 36 B 75 R ER 1S R

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

cosideration.
D255 T BT VR RO B E R BE 15 5 B EURE I 18] B2 H 7 [B] % rh el rEL I 2k i 25 pE il 25

4-3. With this products ,detent positon will always be aligned with A-OFF or ON phase. Therefore make the A phase of the microcomputer
the reference at the soft ware design stage.
IEF= S TE B AL SUIRES IS AR T 2 b T-OFFERONARES, (R ML AE 1 TH R4 BN 17 B 7 b I R

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

FE VIR 2255 F8 3 28 R, 20U Y RICHE 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 Z)RE Al K, AT e 2 T B0 B 1

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.

FEAK P 2 hi it B 3R P2 B A% I 7E360°/s N, B o S B CHIUEUAN BIAE 5 B 7™ il 1A 1 FX) e il 2 T 1) gt 0 7 ZE A R
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ELECTRICAL CHARACTERISTICSH SR

ITEM
gE!

CONDITIONS
&M

SPECIFICATIONS
s

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.

HEEFEI: 5977 N2 E ALk 78 € AL s A B I A-Clig 740 T
ONELOFFIRAS, 1MB-Chifi 18] A4 B3R

2 Phase-different signals (signal
A, signal B) Details shown in ¢
fig.1) (The broken line shows
detent position .)

A. BI{E 54 i AH AL 22, i H TP
TEAN (K1) M2 R R R

BN R RAE .
Shaft rotational ) ]
direction Signal Output (fig.1)
5-1. Output signal . PiuR = W (E1)
format il [m] % 77 171
WES A(Terminal A-C) OFF 5 ] i ‘r
C.W. A( A-CHii ¥ [f]) N ——= =
i s F - - L L L :
NGt 177 10 B(Terminal B-C) OFF A e TR
B( B-Ci 1-/i)) o ——L—Ji LJJ
A(Terminal A-C) OFF | : : .
C.Ccw A( A-Cliii 1[A]) o -L—|' : L—| ( |-
WEREHT T B(Terminal B-C) OFF —_"l_. -l : .
B( B-C3i 1) n —
Number of pulses in 360° rotation. N
5-2. Resolution o o 20k /360°
IrfRaE 7 FIRISE0" 0 th AT 20 pulses/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360° /S
2)Test circuit : (fig.2)
™ (E2) o, #Li360° /F0 1 im E [m ) e
(fig 2) (fig 3)
. DC 5V
OFF
10KQ 10KQ2 3.5V —
srminal A Terminal B
5-3. Switching L A - B i - 1.5V _
characteristics ‘ ‘ E;coder
e | | R o
L — T — — _]
Terminal C $t1

C Ui T
_

(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.
() ZmA%#OFFHR 4t B 3. 5VEL ERRE .
it #SONTE iy i FLE 1. SVRL R BPIRAS

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) (Fig.3)
IS MOFF  — ON Z{ ON — OFFHf, #iti1.5V~3.5Vilid i ] B 7

On the case within detent, B
signal will be irregular oscillation.
R R ER A E ERBE S

ST
SIE. (59 o< ame
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
5-3-2, Sliding part of chattering. When the code-ON time between 2 bounces is
noise (Bounce) t2<2ms

HahaE (R

less than ImS. they are regarded as 1 linked bounce.
HtDONF 4 1f11. 5VLA_F R B R AR BB I FEPRZ 1, 132 (M= tE 1=/ DL |k
L. 5VEA R HJONHR 73 538, An SR %% Sk a] 1. 5V LA T )7 B AE 12240 DALk,
HITE T3 — ARk




5. ELECTRICAL CHARACTERISTICSH SRS
ITEM CONDITIONS SPECIFICATIONS
T H %M ik
5-3-3. Sliding noise The voltage change in code - OFF area. 3.5V MIN
W B YL OFFEL 43 1 HL R AL 3 3.5V LI

Measurement shall be made under the condition which the shaft is rotated

in 360°-S-1 (constant speed). LL360°/s )35 FE il & .

(Fig.4)&l4

T
CW
Uinlin = Wil OF
AfE B (A-C[E]) AT=6 ms
Signal A -———— ON
5-4. Ph diff saecay | | [ [ or
4. ase difference 5 S(B~CJn] .
Ve lE= Signal B oN In(fig.4) W4
ST
CCW L T
T 5 1) OF
AfE Z(A~CJa]) ‘ |
Signal A ———- ON
B (B~C i) oF
Signal B - ON
FAN

5-5. Insulation

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

Between individual terminals and

resistance DC 1min is applied between individual terminals and bushing. bushing 100 MQ Min
gk EEN ) TE 5 F A2 AR N & 250V DC 14044 v ¥ 2 2EAR AT L FE 100 MQEL E.
5-6. Dielectric A vo!tage of 300V AC shall be applied for 1 minute between individual Without arcing or breakdown.
strength terminals and bushing. TR R
i HL TE 3 TR 22 35 AR [A] i i AC 300V HL R 1434 R RS
5_7‘rco?ticz Measurement shall be stable condition which a output signal ia ON 500 mQ Max
eslstance 2 \ NI N \
o , 5 T ONRLER, ZEREHK e 500 mQL
S ] Bl L G T AONBLE R, 22 R KA e mQLLF
6+ Mechanical characteristics HLBRMERE
6-1. Total ratational
angle 360°(Endless)
4Rl F B 360°(C 1L+ A7)

6-2. Detent Torque
SENT A1

Only suitable for C.C, equipment.
HEH TR A E

9.8+0.35 mN.m. (100+35 gf.cm)

6-3+ Number and position
of detent
SENL B ALE

Only suitable for C.C, equipment.
HEH TR A E

20detents(Step angle:20°+2°)
205 E AL (Ja]kE i1 E20°+2°)

6—4. Push—pull stren—-gth
of shaft
A 4 5

Pull static load of 98 N(10 kgf) for 20s and push static load of 98 N (10
Kgf)for 10s shall be applied to the shaft in the axial direction (After
soldering of the PC board)

FEHh, W] 198 N(10 kgf) i 7 4t /34 /12080 8 Al in98 N (10
Kof)#E 7110808 (JR [ 2 FEPCB ) .

Without damage or excessive
play in shaft . No excessive
abnormality in
rotationalfeeling.And electrical
characteristics shaft besatisfied.
HUGHE, Weks . AR TSR
oy

" o

6-5. Terminal
strength
Uity - 5

A static load of 4.9N(0.5kgf) shall be applied to the tip of terminals for 1
minute in any direction.
Sty 7S PO 557 T e 4. ON(O.. 5K 0 8 7 7 77153 .

Without excessive play in
terminal or poor contact.

Ui AN W R AA B R AN )

N

Mechanical characteristics HLi g8

ITEM
i H

CONDITIONS
M

SPECIFICATIONS
p0Niss




6-6. Shaft wobble
LHEEETN)

A momentary load of 4.9N(500 gf) shall be applied at the point 2mm from
the tip of the shaft in a direction perpendicular to the axis of shaft

FERH T S 2mmAd, 1542 7 5 (5] 0 4.9N (500 gf) ) ).

L:Distance between mounting surface and measuring point on the shaft.
L 22 2 1 s T I o ) ) B2

Bushing length  Wobble
HEK (mm) #F)(mmp-p less

H: 0.3*L/20
]+ 0.25+L/20
[ 10001 0.2+L/25

6-7. Side thrust strength
of shaft
) E AT 5] 58 E

A load of 80N(8Kdgf) shall be applied at the point 5mm from the tip of the
shaft in a direction perpendicular to the axis of shaft for 10 s.
FEHRT SRS mmAbingo N(8 Kgf) iI## 777 /110 s.

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

BOAGA R B) S AR R

6-8. Shaft play in

rotational wobble Testing by angle board. 2° Max
R [ % 7 1 4530 FA F FERR D 7€ . 2° LR
6-9. Shaft play in
axial direction The pull / push load of 0.5N(51gf) shall be imposed on the shaft. 0.4mm Max.
St ) ) 785 _E i hin0.5N(51gf) i fysid 7). 0.4mmbLF.

7~ Endurance charact

eristicsi At fe

7-1. Rotational life
B iy

The shaft of encoder shall be rotated at a speed of
600~1000cycles/H(clockwise for 360°, and then counter-clockwise for
360° as one cycle),without electrical after with measurements shall be
made.load,(5000 to 8000 continuous cycles for 24 hours.)

TETE 54 26 1F 1 4l LAGOO~1000 J /7N S 5 [m1 5 - LN e #4:360° ,  F-I
£ 360° — i) — H % 4:5000~8000X

50000 cycles Min Rotation torque
change rate shall be within
+10%-50% against initial value.
Chattering t1,t3=5ms.Bounce t2
=3ms.

Contact resistance 200 Q Max
The performance requirements
specified in item 5-1,5-2,5-4,5-
5,5-6 shall be satisfied

50000/ PA L, JyHEARAL A NG
{H #+10%-50%4% %t1,t3 =5ms.
5k t2=3ms.

Uity ¥ Al Al B BT 200Q LA
et EH5-1, 5-2,
5-5, 5-6%MMEK

5-4,

7-2. High temperature and
high humidity
preservation test

o U R R DR A

The encoder shall be stored at temprature of 60+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 for 1.5H,
After which measurements shall be made. i /% 60+2°C,#7.f%90~95% {18
T B A P E 240210/ A AEH IR HIR P 1.5/ R

7-3. Dry heat

The encoder shall be stored at a temperature of 85+3°C for 240+10H in a
thermostatic chamber.And then the encoder shall be subjected to

standard atmospheric conditions for 1.5H .After witch measurement shall
be made.ifii & 85+3°C 1)1 Ifi # 7 75U B 240+ 10/, H il MR BCE 1.5/

i FAtE JEMRR.
The encoder shall be stored at a temperature of -40+3°C for 240+10H in a
thermostatic chamber.And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H .After witch measurement shall
7-4, Cold be made i /& -40+3°CHTE R AF i B 240410/ I . HE R EL 1.5/
IR B J At

7-5. Cold and hot shock
test
S G TR TN

After setting the temperature and holding time according to the
temperature curve and time required in the chart, the cold and hot shock
test is carried out. The test is carried out for 15 cycles, and then the test is
carried out at room temperature for more than 1 hour.

TN T PSR AR H 2 R IS T 3R 47 U P e R R IS T 8 B 5 3R AT V4 i
drlse, RGBT IS A, WIS B IR N K LN BL AT I

- T

T1,T3 | cycles

<10min

12, T4
lh

0T il ——|

T4 15

1 Cycle

Contact resistance 100Q Max;
Switch contact resistance:200mQ
or less;Rotation torque change
rate shall be within =50%
against initial value;

Operation force of switch change
rate shall be within +40% against
initial value;

The performance requirements
specified in item 5-1~5-6 shall be
satisfied

Ui~ () 4% A BT 100Q A

FE A PR HT200MQLL

JIFE A 4 E ) £50%:

i 1A Z NI IR B +40%:
HeEtkBrr & 45-1~5-6




7-6. Salt atnospheres

#H %

1.The encoder shall be checked after the following test:
(1)Temperature:35+2°C;
(2)Salt solution:5+1%(Solids by mass)
(3)Salt deposit shall be removed by running water
(4)Duration time:4 hours
2.Prior to examination and measurements,the devices shall be prepared in
the following manner,Salt deposits shall 37.8°C and a light burshing using
a soft hair or plastic bristle brush.
3.The PH shall be maintained between 6.5 and 7.2 when measured at a
temperature between 33.9°C and 36.9C
LARPHE N IR S5 5 I &

(1) #RSE: 35+£2C;

(2) VBT : 581% JREE )

(3) YUY K b5 s

(4) W[A]: 4/
2R AT, NATRE R EAETR AR T37.8 CRIZKH, B BIRTE e
FRIR ALY/
AR N33.9CHIZ36.1C LIS NI E, HPHENRIF(E6.558]7.22
[

1.There is not evidence of
destructive corrosion over more
than 5% of the area of the finish
and base metal of any package
element(le.Lid, lead, or
cap),missing leads,and without
corrosion that completely crosses
the element when viewed with a
magnification of 10% to 20%
2.Contact resistance:200 Q Max
3.Switch contact resistance:200m
Q orless

4 .Insulation resistance:100MQ
Min

5.The performance requirements
specified in item 5-1~5-6. 6-1.
6-2shall be satisfied
1.JBCK10F20f5 L%,  Ji ki AR
A I5%

2.3 ¥ [ 5t 200Q LA

3P A HT200mQLL T

4. 482 HBH: 10MQ Min

5. HEMREMTA#5-1~5-6. 6-1.
6-2

7-7. Solder ability
JEg

The terminals shall be immersed into solder bath at 260°C+5°C for 3s+1s
in the same manner as para.
Uity T-7E260°C+5°CIEL ¥ R4 IR B 3+ 170

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

R AUE 75% LA FIES I




Push switch portion #EsFFRE 4

Note: The following specification is only suitable for the one type with switch construction of EC11 encoder series.
DU REH T ILGELL4u g 8% R 57 T o 454 o

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

e R B

TEAE

CHFEF77) 1 DC 5V 10mA (1ImA bl L)

1-2 Electrical characteristics B {88

ITEM CONDITIONS SPECIFICATIONS
TiH i Yis Firs
1-2-1. Contactresist— Voltage step-down test at DC 5V 1mA 100 mQ Max
ancedfih HLRH HDC 5V 1mA HJEN5E. 100 mQ LR
1-2-2, Bouncing Shaft shall be rotated at 1 cycles/s (OFF-ON-OFF) 10 ms Max
IR PL1FbEP 4R (OFF-ON-OFF) %k 501k 10 ms LA F

1-2-3. Insulationres-—

istance4sZ Hi[H

Measurement shall be made under the condition which a voltage 250V DC
1mint5S is applied between individual terminals and tracked
FE3 5 2R At i L DC 250V 153 #+5F5 .

Between individual terminals and
bracket 100 MQ Min.
1555 F 4 R 181100 MQUL

1-2-4 Dielectric
strength
i L

A voltage of 300V AC shall be applied for 1minute between individral
terminals and bushing and plank.
FE 35 AR ALt INAC 300V 17> 4

Without arcing or breakdown.

AIELLZ IR .

1-3 Mechanical characteristicsHLB 4 fE

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

TR . R

Single pole and single throw
(push on)
FR R (EOND

1-3-2. Travel of
switchH R 3=

0.5£0.2 mm

1-3-3. Operating
force of switch

TFRAEBN 7]

4.9+2 N (500£200gf)

1-4 Endurance characteristicsiif A $: 68

Push operating life

73 Rk

The encoder’s shall be pushed to 50,000 cycles at a speed of 800-1200/H
without electrical load.(shaft push load: 1 kgf Max.)

FETC ARG 2 E T %l LA /NS 800-1200 33 5 #E5)50,0009%, [ /11 kof
PAF).

Contact resistance : 200mQ max.
Specification in clause 1-2-2~4,1-
3-1~2 shall be satisfied.
Operating force:Before test
+10%-30%.

B L IH  200mQLL .
1-2-2~4,1-3-1~2 i L IR .
FRBNE J7 75 A A 1) +10%-
30%.

8. OLDERING CONDITIONFi} 88554

Item | Content HiH Test Condition JHIGRIEA: Specification it
Manual soldering |Bit temperature of soldering iron : 350 + 10°C or less A new uniform coating of
F T8 Application time of soldering iron : within 3 s. solder shall cover 95% minimm
8.1 %350 + 10°CLAF, Wfi3+1-0FP LAIN. of the surface being

R AR 95% LA 185 I




8.2

Dip soldering

SIS

Printed wiring board :Both-sided copper clad laminate board with
thickness of 1.6mm
SR t=1.6mm ) S T S A g A
Flux:
Specific gravity : 0.82 or more.
Flux shall be applied to the board using a bubble foaming type fluxer.
The board shall be soaked in the flux bubble only to the 2/3 of its
thickness.
B S B AR 0 B L E0.82 L) b (R B AR, S0 I v R A B 5
f12/3.
Please practice according to below conditions.

(1) Preheat : Temperature on the copper foil surface should reach 170
‘C, 120+£20 seconds after the PCB entered into the soldering equipment

(2) Soldering heat : Temperature on the copper foil surface should reach
the peak temperature of 260 ‘C within 10 £ 1seconds after the PCB
entered into soldering heat zone
THEMGA: R FBIRSZL70°C-LLT, Ri#120+20s L A.
FE SN 1 3 5 26045°C | i 10s = 1sF).
Apply the above soldering process for 1 or 3times.
PAE TR PLLIR BRI R H.

260°C ¥
250+10°C_
220°C~_

—eite— 10£1#

250

200
150

Bu

: 50+£10%b

170£10°C~.

() §

100 - ——— 120+20%b

50

vt P BE D R BRAR R R Mim E o

250

1

50

150
B (8] (#)
TG [l ] i 2 A

100 200

There shall be no deformation
or cracks in molded part. No
excessive abnormality in
rotational feeling.

ANAT A ARG, R
TR SR

9.1

Flux penetrating

SYAIEN

s R 5 T SRR AR IS N (LA (A T ) 2 ThT) PCB [ 3R 1 5 2 5 [l 3.
3§

Terminal

SR 85 B
Don't Solder

~ N
U\\ YL 5 Bl

Solder

Please avoid soldering on upper (component side surface ) of the PC board as shown below.

AR

/P.C.

board

9.2

Clean
BT

encoder and cause poor contact.

Please avoid cleaning of PC board because the flux used during the dip soldering process may enter the

A BRVT ), R SRR AN AR BV SEBAE T TF ) &R NSRS 2% N30, 3 B il A K.
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