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EC11 REVERSE DIRECTION SERIES SPECIFICATION

1. — ¥ = FCeneral

1-1.

1-2.

i& il #l#% Scope

RS E R FHNERE B TRE, BIAESA %,

This specification applies to 1lmm size low-profile rotary encoder (incremental type)
for microscopic current circuits , used in electronic equipment.

Fr/EIR A Standard atmospheric conditions

W B AL, &R AL TIRAST#AT:

Unless otherwise specified ,the standard range of atmospheric conditions for making
measurements and test is as following limits:

B J£ Ambient temperature : 15C to 35C

A B Relative humidity @ 25% to 85%

A JE Air pressure : 86kpa to 106kpa

R 3 A bk B4R B o A o B e LB B R e E, BB DU AT &

If doubt arises on the decision based on the measured values under the above—mentioned
conditions, the following conditions shall be employed

B J£ Ambient temperature : 20x1TC
AMATIEE Relative humidity : 63% to 67%
A JE Air pressure : 86kpa to 106kpa
1-3. f# iR JE 56
Operating temperature range :-30C to+80C
-4 RERETE
Storage temperature range : —40C to+85C K1 fig. 1
2. #j¥Construction DC 5V
2-1. R~F Dimensions 10KQ 10KQ
JLPFE B % B Refer to attached drawing Terminal A Terminal B
3. B {4 Rating A i F B it ¥
3-1. FE R el B
Rateq v‘olta‘ge: DC ?V 0.01uF = | };:)%Cﬁ';ggr L ootwr
32 RAFEET (HFHAH) foo TR :
Maximum operating current (resistive load) AA%Fefmini; C
C Ui
%405 % Bach lead: 0.5mAOMax 5mA;Min 0. 5mA) AN wr - T

ANFE 54 Common lead: ImA (Max 10mA;Min 0. SmA)

4. {E ] FHy=E T Application Notes

4-1.

4-2.

4-3.

4-4.

4-5.

S0 T T IR BB A B 3 B PR R AN B ROT REE 6N A WHE R . IR K B R E A T R A

J5 o T T W IR T

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
GBS T BT E T iR R AR R R, 15 T 0 BURE B ] B T B s o Ao i AR S R

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

WGP AL R A O A (5-1) , W E RO R EE B EEORS, B UAME A SF R0E.
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
P AT B A S B A, UL AR/ CIR R B, (H 1)

At design of the pulse count process.Using the C/R filter circuit is Recommended. (fig .1)
AT 1 20 R b B K, T B S B BOP 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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5.5 M6 Blectrical Characteristics

B H K1F A
[TEM CONDITIONS SPECIFICATIONS

A. BREfE St 2, M EAFAN (H2/3) (BE&EkTH FAREN LETLAMCE)
2 Phase-different signals (signal A,signal B) Details shown in<fig.2/3>
(The broken line shows detent position.)

B 4% 7 1] £ % A
Shaft rotati- Signal Output
5-1. Mz & onal direction &2 fig.2 K3 fig.3
Output signal A (A-C3% F /) OFF — |
format I Bt 4t 7 18] A(TerminalA—C) ON :i]iAAJ7

*
7

|
M on |
C.w B (B-C3 ¥ [A]) OFF 7 | i OFF —|
B(Termina1B-C) ON ]AATf474L47J44‘7 ON |
OFF —
T -
FIT ]!

A (A-C3% F 1)) g;‘:j_r
B 4E 7 1 A(TerminalA-C)

\
i
!
C.C.W BB-CHTE) oy L[ L]

B (Termina1B—C)

i

015 ANk /360° (E2)
5-0. R ke N B 45360° B ko 4. 15pulses/360° (fig.2)

Resolution Number of pulses in 360° rotation. W20k /360° (E3)
20pulses/360° (fig.3)

T (E4) FirEE, #3600 /SHEE DN Z.

Measurement shall be made under the condition as follows.

Shaft rotational speed : 360° /S Test circuit : (fig.4)
E4 (fig. 4) E5 (fig.5)
DC 5V
10K Q 10K Q 3.5V —
5-3. }}19‘%4&%4& Terminal Terminal B
. . Ao B i f 1.5V - - B |-e - -} - =
Switching Encoder

characteristics | =] - ----= - ﬁﬁ%% ON - -

Terminal C

7 Clii T

() 4RAL0FF4E 40 & 3. SVRL B & (Fig. 5).
Code-OFF area :The area which the voltage is 3.5V or more(fig.5).
ABONAE 4 B R 1. VLT BIR A& (Fig. 5).
Code-ON area : The area which the voltage is 1.5V or less(fig.5).

%45 JAOFF — ON2 ON— OFF i, 4y M 1. 5V ~ 3. SV 3 3T i

5-3-1. k% ). 454 ESpecified by the signal’ s passage ¢1,t3 <3mS
Chattering time from 1.5V to 3.5V of each switching
position(code OFF ~ON or ON~ OFF)
AL ONER 0 e 1. SVLL H Ay o 7 gh it Rl EdR T t 1, 13
]2 A mSLLE, 1. SVOUT BgONE . 7 4b, an R R Bk
5-3-2. ¥ 2 24 LSVRAT ey Sa B R 1mS LA BB, 0 340 52 4 75 — AN 58 k.
(% k) 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 1mS 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. BT YA OFF A0 1y L & & 2. 3.5VEL E

Sliding noise The voltage change in code-OFF area. 3. 5Vmin

T (E6) PrrE s, #pl360° /SHyEfE a0 lE.
Measurement shall be made under the condition
which the shaft isTxotated at 60r/min

5-4. 1 E AT T1. T2. T3. T4>0. 08T
Phase MzEB (A~ clé])T ’—‘ F E6 fig.6 WHEG6 (fig.6)
difference signal A ----0ON

} 1 | FOFF
BigE B~Cl]) | —— -- 0N
signal B Tof T2 To| T

C.W Direction

5-5. 4 4 A FE 3T o AR ] e An B 250V DC.
Insulation Measurement shall be made under the condition 100MQ L E
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and frame.
5-6. Tif B & TE 3t A0 32 18] e AmAC300V 2, JE 174 A5 B AR
Dielectric A voltage of 300V AC shall be applied for Without arcing or breakdown
strength 1 minute between individual terminals and frame
5-T. 3T E B FEAT b 18 54 TONE = R A S T E. 1QMT
Contact resistance Measurement shall be stable condition which a 1QMax

output signal is ON

6. LML Mechanical Characteristics

6-1. A [F 4 £ 360° (FTibAd &)
Total ratational angle 360° (Endless)

6-2. EALE S48 RERATHFERE 2~ 15mN. m. (20 ~150gf. cm)

Detent torque Only suitable for C.C, equipment.

6-3. B M P E REATHFARE 1302 = el g M L12° +2°
Number Only suitable for C.C, equipment. 30detents Step angle: 12° *2°

and position W20 5 2L % A 18 20
of detent 20detents Step angle: 18° *2°

6—4. MM AL R R H, B A 8Kg B HE 5T A 48 Fodr A1 08D ] R AL R B0 4 DA A

Push—pull (7 2% B £ EPCBE, ) 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. 3T B E 3T s AnSN (5008) & 7104, s¥ BRI, T M. 2R
Terminal A static load of 5N(500g)be applied to the tip of Without damage or excessive
strength terminals for 1 minute in any direction. looseness of terminals. terminal

bend is permitted.
6-6. H BB LUK B L 7. Okgf. cmbl b
Bushing Nut 7. Okgf. cm Min
Tighten Strength
6-17. % ] [A] [ 0.4mm LR
Shaft play in axial 0. 4mm Max
direction
e BB T % T 3 SMMAL, 4% 18 B 8] 7 A 5 0mN. m (500gf. cm) &y o 7*L/30mm p-p AT (L: 4§
6-8. fi% 2) paR/UR= P H B e . )
Shaft wobble A momentary load of 500gf.cm should be applied at the .7*L/30mm p—p Max
point 5mm from the tip of the shaft in a direction L: Distance between mounting surface
perpendicular to the axis of shaf't. and measuring point on the shaft
6-9. HEy B 42 7 4R 5 | R A AR E. 5¢° T
Shaft play Testing by angle board. 5° Max

in rotational
wobble
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7 WA M & Endurance Characteristics

JH At A
ITEM CONDITIONS SPECIFICATIONS
TG AT AT 400600 ~ 10008 / /)N bt 3 & [F] 4%, W7 f7 4B <100gf. cmbt 30, 000 + 2008
— H #H 45000~ 80005K. 30,000%200cycles per below 100gf. cm.
The shaft of encoder shall be rotated at a speed of O 774 >100gf. cmBF15, 000+ 200)F.
7-1. [E % H 4 600~1000cycles/H without electrical load,after with 15,000£200cycles per above 100gf. cm.
Rotational measurements shall be made. ¥Ry t1,t3<5mS. Bk t2 < 3mS
life (5000 to 8000 continuous cycles for 24 hours. ) W R H BRE LR,
S ¥ A HE A FELAL200Q BA TR
Chattiring t1, t3<5mS. Bounce t2 < 3mS.
Detent feeling has to remains
Contact resistance 200QMax
BE40£2°C, I8 E90~ 95%Hy (B IR B 1S AE A E 96 + 4 Jir 78 3 RL 396 R A HA A
NEE, EEIE. FIEEREL S/NEENR. The Specifications in clause
7-2. HiE M 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
85 + 3CHEIRAT PR EI6 + 4/h BT, P A7 T ik A HA LA
Wi, WIERAEL S/NHE MR, Specifications in clause
7-3. Tt etk 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.

T-4. A% B 45
Cold

M JE-40 £ 3CHYEIRAT FAXE 96 + 4/ T,

iR, EEKEL SRR K.

The encoder shall be stored at a temperature of
40+ 3Cfor 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 1 TURL %5 AT AA
Specifications in clause
all items is shall be
satisfied.

7-5. B At
Resistance
to Soldering

)2 Dip soldering

R AR t=1. omm Yy E VT 7B 4RAR.

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

TRAEBGEROBT. T,
B LR,

Electrical characteristics
shall be satisfied No

heat Tt FARZEIRSE100°C LT, B8] 1404k DLA. mechanical abnormality.
Preheating: 1. Surface temperature of board: 100°C.
or less 2.Preheating time:within 1 minute
JEBE IR E260 £ 5CB LT, B E 3 LLA.
Soldering: Solder temperature:260+5C or less
Immersion time:within 3S
FJ2 Manual soldering
HZ300C LT, B E 38 DA A.
Bit temperature of soldering iron: 300Cless than
Application time of soldering iron:within 3S
7-6. 2% ST AE260°C + 5°C I L 0 IR 518 R 4 380 + 0. 5. BREAA TS RGN
Solderability The terminals shall be immersed into solder bath A new uniform coating of

at 260Cfor 3S=0.5S.

solder shall cover75% minimum
of the surface being immersed.
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# 50 FF # 4 Push Switch Portion

ik AT AR R TREL1 4540 2745 FF X £ 7).
Note: The following specification is only suitable for the one type with switch construction

of RE11 encoder series.

1. H 214 Rating
1-1. e &
Rated voltage: DC 5V
1-2. oA i (LA #8)

Maximum operating current (resistive load):10mA Max

2. 5 M Electrical Characteristics

TH 1 AL
ITEM CONDITIONS SPECIFICATIONS
21, f e [ JIDC 5V 1mA ®E N E. <100mQ
Contact Voltage test at DC 5V 1mA. 100mQor less
resistance
2-2. 4 5 AT TE 3y ¥ Fo % S AR 1A A Am L R 250V DC.
Insulation Measurement shall be made under the condition 100MQ L E
resistance which a voltage of 250V DC is applied between 100MQ Min
individual terminals and bushing and plank
2-3. 4k % PL1F> 8k 14% 3% (OFF-ON-0FF) 4% % 34 1E. < 10mS
Bouncing Shaft shall be push at 1 cycles/s (OFF—ON-OFF) 10mS or less
2-4. Tt WL TE 37 F 0 % S AR 18] e AmAC300V B B 17088 TR BLEHOR
Dielectric A voltage of300V AC shall be applied for 1 minute Without arcing or breakdown
strength between individual terminals and bushing and plank
3 MLtk g Mechanical Characteristics
3-1. FFx B AR EF (% EON)
# R Single pole and single throw
Switch circuit and (push ON)

number of pulse

3-2. FFR A Te s, b ) A0 B R ]

Operation Push static load to the shaft in the axial 500+ 200gf
fore of switch direction
-3 FxHHE WO.5+0.3 mm
Travel of switch 01.5£0.5 mm

4 it AM & Endurance Characteristics

LR EAET L4 L KeF L8 7, BL600sK / /N Bt W20, 000+2005k. (0.54742)

HyEE AR . 20,000+ 200cycles. (0.5 Travel)

Push 1Kgf to the shaft of encoder in the axial 015,000 £200%. (1.54748)
4-1. % H 4 direction under non-load conditions,and with a speed 15,000=200cycles. (1.5 Travel)
Push-life of 600 times/hour. B P <200mQ. ¥ BL i 2 40 ALAS.

Contact resistance: 200mQ or less.
Specification in clause shall
be satisfied.
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