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EC111 SERIES SPECIFICATION
EC111 %34 B 1/5P

1. General —EE I

1-1. Scope & A A%

This specification applies to 1 1mm size low-profile thin rotary encoder (incremental type) for microscopic current circuits, used

in electronic equipment.

AR N O mm N A i s R, T i 7B AU T L

1-2. Standard atmospheric conditionshr7H IR A

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

KR A RE SN, WS RIAE DL ARES N T
Ambient temperaturedid £: 15°C to 35°C

Relative humidity fH X V2% : 25% to 85%

Air pressure™ & : 86kPato 106kPa

1-3. Operating temperature range

i P J3E ¥ : —40°C to 85°C
1-4. Storage temperature range
DRAFR J3E Y : —40°C to 85°C

2. Construction i
2-1 Dimensions J¥~F
Refer to attached drawing U 7 B i f ]

3. Rating HiEE

3-1. Rated voltage %€ i JE: DC 5V

3-2. Maximum operating current (resistive load)fz KAUE B (FEBHLHHED
Each lead #&4HF4; : 0.5mA (MAX 5mA; MIN 0. 5mA)
Common lead A3L52k: 1mA (MAX 10mA; MIN 0. 5mA)

4. Application Notes {§ i _F KN

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.

8 G it T v, I SR T K S P 7 N TS R AT REAE 6 I A 5. AR A0 2R S R e O AR 7 ot 7 A T 7 i
B BT

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

cosideration.

Gt i 235 5 AR T SR 1R A S5 A1 P P A5 5 (1 UK R 0 % HEL 3 [ i )t ik 2 R 25 2 R k2.

4-3. With this products ,detent positon will always be aligned with A-OFF phase. Therefore make the A phase of the microcomputer

the reference at the soft ware design stage.

W77 b A S8 AT SR ZS N AR TR A2 Ab T-OF PARZS, R I AE W T SRR IR 4 B b I R

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

FE B I 22 P8 3 2% W AU F] C/RIIE I HL %

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

AP i 20l Ak K, T BE 2 S U H O 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.

AP i e it I S A AR 3600/ PN, B it R 2 G B CHIUR AN B 5 7 it PR #5014 2 ) 2 5 (] e 1 A P AN L o




EC111 SERIES SPECIFICATION

EC111 27 #i#%H 2/5P
5. ELECTRICAL CHARACTERISTICS H5S MR8
ITEM CONDITIONS SPECIFICATIONS
W H % A%

5-1. Output signal
format

s

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.

ERFEI: W E ST RIS E AL I K . 78 E AL s AL B I
A-CHii AL T-OFFIRAS,  TB-Chiii [l AMERF € 223K o

2 Phase-different signals

(signal A, signal B)

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

A BWAHA[FE 5 0T PR W
<E1>. (LR ER R A
AbHIALE)

<Fig 1>
Shaft rotational direction Signal Output
i [=1 % 77 1) ke i Y
A(Terminal A-C) OFF~ — | |
C. C.W. A( A-Cifii 1-[f]) ON 1 \—‘ 1 \—r
W 7 Tl B(Terminal B-C) OFF~ — — T 1 |
B( B-CHi 1) ON __| | | | -
A(Terminal A-C) OFF~ — — T, }
C.W. A( A-Ciifii 1-17]) ON Q | \—‘ | \—
N 7 1) B(Terminal B-C) OFF~ — w !
B( B-Ciifi -[H]) ON J | \—‘ | \—r

5-2. Resolution

Number of pulses in 360° rotation.

20 pulses/360° for each phase

Lo Terminal C
777 Cii ¥
(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.
(JE) JhsasOFFIR%0 i H 535V L ERPIRES .
it 2R ONFR i i LR LSVEL R IR

I fREET) [ 5%360° [ 1 ik b 4. 20 AMkif/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit :  (fig.2)
N CE2) FroslElEg, HiPA360°/F0 I i FE [ I E .
DC5V
10K Q 10K @
Lo Terminal A Terminal B -
5-3. Switching ABET Bith 7
characteristics | | __ _ _ ____ -
TR 3 | Encoder
e e JtL

5-3-1. Chattering

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)

On the case within detent, B signal will
be irregular oscillation. 77 = f B 75 55

YT ONER 4> H11.5V LA _E [ HE R AB B I [B] FE PR 9 t1,63 2 [A) & 72 AR
1ZF LA 1. 5VEA T IIONER 4. 5 4h, an 4558 Bkia] 1. 5VEL T 13a
FEI7E 122 A0 DA LIS, DU 5 S o — AN e k.

R w5 M\OFF —> ON 5, ON—> OFFI, #iti1.5V~3.5Vilidily |7 & FIBIE SR LHE
IS [A] S AF B FE . B = t1,t3 < 3mS
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 |[(tl 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
W45 (R Bk)  |are regarded as 1 linked bounce. 2<2m$S




EC111 SERIES SPECIFICATION

>
EC111 £ %|#148 5 3/5P
5. ELECTRICAL CHARACTERISTICSH S 4 #¢
ITEM CONDITIONS SPECIFICATIONS
T H % 1 S
5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
15 Bl it OFF 43 1 HL B 3 o 3.5V LA L
Measurement shall be made under the condition which the shaft is
rotated in contant speed. DA [ 5 [ 180 5 $ A il 14 AT 1] 2 00 o
(Fig.4)[&l4 T
CCW
TN 7] OFF
A5 (A~CIE])
Signal A ---- ON
- 11 1~ "-"-"""- OFF
Bf&5(B~CIH])
Signal B ON AT=0.08T
5-4. Phase difference] AT
AR 22 > -
CwW T In(fig.4) W.1¥l4
Jii et 4t 77 1) ) ”
AfE 5 (A~CIH]) | OFF
Signal A
~T7" ON
BfZ 5 (B~CIi]) OFF
Signal B | | _ | _____ ON
_Jdlar

5-5. Insulation
resistance

2 LI

Measurement shall be made under the condition which a voltage of
50V DC 1min is applied between individual terminals and bushing.

73 TR A LA R SOV DC 14h6i,

Between individual terminals and bushing
10MQ MIN.

Uit - 22 2B AR A HL P 1OMQUA | o

5-6. Dielectric

A voltage of 50V AC shall be applied for 1 minute between individual

Without arcing or breakdown.

strength terminals and bushing. N EEE e RN
iRy HL TE S 1AL BEAR B - AC 50V HLE 1408
6.~ Mechanical characteristics HIM g8
6-1. Total ratational 360°(Endless)
angle 4= A% f 360°(Jc 144 &)
6-2. Detent Torque |Only suitable for C.C, equipment.
SR | SUEE TR 11.5+8.5 mNm (115+85gf.cm)

6-3. Number and
position of detent

58 L B AL B

Only suitable for C.C equipment.
WG TR e E

20 detents(Step angle:18°+3°)
20 5 E AL (TR B A 18°+3°)

6-4. Push-pull stren-

Push and pull static load of 8KG shall be applied to the shaft in the
axial direction for 10S.(After soldering of the PC board)

Without damage or excessive play in sh-
aft . No excessive abnormality in rotatio-

gth of shaft TE S, sl 1m0 8K G IR A4 3 HEFNRL % 10808 (JR23 15 22 7E | nal feeling.And electrical characteristics
hHERLOR PCB L) & shaft be satisfied.
BTG AT, IRl T e U RE TG S
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
strength 10S in any direction. poor contact.
Ui R Uit B S5 (AT 2 TR TN 3N(0..3 Tkeg ) A G 17 77 100k AT W BANED S B AN B
6-6. Shaft wobble |A momentary load of 50mN.m(0.51Kgf.cm) shall be applied at the point 1.0x L / 30mm p-p MAX(L:shaft length)
IR T 5mm from the tip of the shaft in a direction perpendicular to the axis of shaft. |1.0 x L /30mm p-p PA F (L: 2225 )

3 3 Smm A, W A% 7] 5% 18] 5111 S0mN.m (0.5 1K gf.cm) ] /7.

6-7- Nut tightening
strength

Nut tighten with 8.0kgf.cm
WA REEX[E 5 2 8. Okgf. cm,

WER R K [ i B

No excessive uneven rotation feeling occur

AR R KL (TH)




EC111 SERIES SPECIFICATION

EC111 2 %51 #% 45 4/5p
6. Mechanical characteristics HL % B8
ITEM CONDITIONS SPECIFICATIONS
_H * 1 M
6-8. Side thrust stre- | A load of 20N(2.04K gf) shall be applied at the point Smm from the tip| Without excessive play of bending in
ngth of shaft of the shaft in a direction perpendicular to the axis of shaft for 10S. shaft. No mechanical abnormally.

b {1 4 A 5] 9%

E B S SmmAL HI20N(2.04K g f) B 5 7URF 17 10704

i ASH W B AR B SR A K

6-9. Shaftplayin |Testing by angle board. 4° MAX
rotational wobble | F A FEAR I & . 4° LLF
b ) [ 7 ] 4R )
6-10. Shaft play in |The pull / push load of 0.5N(51gf) shall be imposed on the shaft. 0.4mm MAX.
axial direction  |7EHH_LHEIN0.SN(51gO) R IHE 1 H: /7. 0.4mmLL .

b e 7] B2

7+ Endurance ch

aracteristicsiif A P4 R

7-1. Rotational life
[ %4 75 fiy

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 AT 251 Bl LL600~1000 & /71N 3 FE [ %% 30,000 J .

1 cycle: rotate 360° CCW rotate 360° CW

1A 4RI £ 360°1 B 4154360 °

Chattering t1,t3<5mS #E ¥ t1,t3<5mS
Bounce 2<<3mS 5Bk t2<<3mS

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

FEAL IR WIS AR -50%~+10%

7-2. Damp heat
[pRiTA R

The encoder shall be stored at temprature of 40+2°C with relative hu-
midity of 90% to 95% for 96+4H in a thermostatic chamber .And

the encoder shall be subjected to standard atmospheric conditions

for 1.5H, After which measurements shall be made.

I B2 40+2°C, 12 90~95 %6 14 1EL i 1L A 75 B 9644 /N I 7
i P BCE 15 /N JE A

Specifications in clause all items is shall be
satisfied.

FI A S50 AR

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

Specifications in clause all items is shall be
satisfied.

i FAE standard atmospheric conditions for 1.5H .After witch measurement | {45 I W i /& ] BHF A%
shall be made.ifil J& 8 5+3°CHE R AR BB 240+ 10/ R L
TR 1.5 /N s
The encoder shall be stored at a temperature of -40+3°C for 96+4H  |Specifications in clause all items is shall be
7-4. Cold in a thermostatic chamber.And then the encoder shall be subjected to |satisfied.
=Y standard atmospheric conditions for 1.5H .After witch measurement | {45 T v i /& 4] BHF A%

shall be made .ilf J&-40£3°CHI1E IR A
HIB A 1.5/ JETER .

B 96+4 /NI H IR

7-5. Solder ability
1Rk

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

Ui {E260° C£5°CIR M F Bl IR B3 b+ 170

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

RERINAA 75% L F1E5 5

7-6. Resistance to
Soldering heat
i I 4 4

B Manual soldering - T /&2

Bit temperature of soldering iron: 350°C less than

Application time of soldering iron: within 3s

I Z350°CLL R, I TRI3FP LA .

HDip solderingF¥ /2

Printed wiring board : copper clad laminate board with

thickness of 1.6mm.

AR : t=1. 6mmf AR -

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

T TR E 100°CLAR, R 150 4h LAPY .

Soldering : Solder temperature : 260+5°C or less
Immersion time :within 3S

IR BJE260+5°CHE LT, IHESEP LA o

Electrical characteristics shall be satisfied
No mechanical abnormality.

IEFE AR Y. At R
L

Mo




EC111 SERIES SPECIFICATION

ECI1U ZFHIE

5/5P

Push switch portion &SI <& 7

Note: The following specification is only suitable for the one type with switch construction of EC11 encoder series.

i BUNAUE

HiEH T LEC1 1 gL 28 R 5 H7 e 454 .

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

HE 2B () - DC 5V 10mA (ImA LLE)
1-2 Electrical characteristics < 14§
ITEM CONDITIONS SPECIFICATIONS
i H * M
1-2-1. Contact resist{ Voltage step-down test at DC 5V ImA 100m Q@ MAX
ancefZ i P |FHDC 5V ImA HUERE Rk, 100mQ PLF
1-2-2. Bouncing Shaft shall be rotated at 1 cycles/S (OFF-ON-OFF) 10mS MAX
PR PAIFbEi1fEiR (OFF-ON-OFF) [H¥%isk% 10mS PAF
1-2-3. Insulation res-| Measurement shall be made under the condition which a voltage 50V |Between individual terminals and bracket
istanceZiZZ L[ | DC 1min+5S is applied between individual terminals and tracked 10MQ MIN.

TE 3ty 5 % ZERR B it i HLHEDC 50V 143 8h+5F0

TE T 22 B AR (8] 10MQLA |

1-2-4 Dielectric

A voltage of 50V AC /min or 60 V AC /2S( leak current 1mA) be ap-

Without arcing or breakdown.

strength plied between individual terminals and bracket. 7E¥i ¥ 5 22 (8] | A5G 423008 .
MK HL JitiIIAC 50V 143 80EkAC 60V 2804 C(JHLIAL 1mA)

1-3 Mechanical characteristicsHLBR1E fE

1-3-1.
and number of pulse

JE R i

Switch circuit

Single pole and single throw (push on)

AR (HEOND

1-3-2. Travel of +0.2
) 05 ,5 mm
switchJF X3 & ‘
1-3-3. Operating force 5+3 N (500+300gf)
of switchJF =15l 77

1-4 Endurance characteristicsiiif A T4 fg

Push operating life
ARk

The encoder’s shall be pushed to 20,000 cycles at a speed of 1800+300/H
without electrical load.(shaft push load: 1kgfmax.)

FETE G A AF R %ok il AR /N 18004300 1 18 FE£ 4 51120,000K
(Fh% Ik /1 1kgfBLR)

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

Operating force:Before test 80%.

P fi B - 200mQLL .
1-2-2~4,1-3-1~2 Jifi R WA R
TERBMEJI 875 AT 180%.

HEgRS: EC-027 2 1) s ()
WA 02 2005/12/15 .
e 2008/ 12/ SOUNDWELL  ELECTRONIC
L. 38 hndh A [R) B RS 2006/4/15 | DSGD.E 7p CHKD.# #F APPD. #% #f | TITLE #5/&:
JEH i i . ENCODER 4% %
2. BT RIRE 2008/6/10 AR 5 ok 5 oA 5 Co Jﬁﬁz%j
23-12-22 23-12-22 23-12-22 EC111-20P41Ef5 5
L






