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EC12 SERIES SPECIFICATION
EC12 &7 FA& 1/5P

1. General —f 3 IR

1-1. Scope & FH #k%
This specification applies to 12mm size low-profile thin rotary encoder (incremental type) for microscopic

current circuits used in electronic equipment.

AR 538 T 508 i) R ORI 1 220 [ e S i

1-2. Standard atmospheric conditionsFrHEAR 2
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and

test is as follows:

B RE S, DI NAE DL ARE R 34T
Ambient temperaturefi & :  15°C to 35°C
Relative humidity FHAE % 25% to 85%

Air pressure’{ : 86kPa to 106kPa

1-3. Operating temperature range
i P 3 P ¥ : —40°C to 85°C

1-4. Storage temperature range
DRA7-H 1 ¥ ] : —40°C to 85°C

2. Construction f4Ji&

2-1 Dimensions JU}
Refer to attached drawing LT B 1 s

3. Rating #iEH

3-1. Rated voltage &5 HiJk: DC 5V

3-2. Maximum operating current (resistive load) K& HIR (FHPT 18D
Each lead ##HHF4k : 0. 5mA (MAX 5mA; MIN 0. 5mA)
Common lead AJL52k. 1mA (MAX 10mA; MIN 0. 5mA)

4. Application Notes 1 F b S Ii

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.

T8 fif R e, W SR A P, 7 SRR AT REAE6 S I AT 5. IR e AR S R R
£ i T i T I B R PR 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.

O g i A B T B IR R A F R, (5 10 O (1] R b [ i e )l I ARS8 2% FR O O

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.

U7 b A SE A RS IS ARHIRO I A T-OFFARZS, PRI 7 Ve vt A i 7 B e e EIL

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

FEE T I B B8 A, AR I C/RUB I S

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

wave form.

AT SR IR B, T RES T 80 BIE K 57




EC12 SERIES SPECIFICATION

EC12 £ %1 #i4% 5 2/5P
5. ELECTRICAL CHARACTERISTICSHSRE
ITEM CONDITIONS SPECIFICATIONS
i H % 1 S e

ON or OFF at detent positions. No specified output of termial B-C
at detent positions.

RN S SO I E ALK AL RE AL R B
A-Cliii {4 TOFFIRAS,  TTB-Caify 1 [ AR 25K

Note: Output signal is 1 pulse per 1 detents. And terminal A-C is pulsg

Signals phase difference

(Signal A, signal B)

Detalls is shown in fig.1.

(The broken line shows detent positions)
A B  fa AH L 22, B O o
A (K1) o ERoRali KRR L
B A

L o Terminal C

7, 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.

(JE) Gih2sOFFFRf i Hi 3.5V L R
Zih G ONAR i th HU 1.5V L P IIRES .

Shaft rotational direction Signal Output (fig.1)
Sl 4 7 1) fi=he) b Y (K1)
5-1. Output signal A(Terminal A-C) OFF —l | 5 | | |_
format iy Hi 1 = C.W. A A-CHE 1)) N _ - ! :
L ERF 7 ) B(Terminal B-C) OFF | ; ]
B( B-Clifi 1*[a]) ON ---- : :
A(Terminal A-C) OFF —l | | |_
C.C.W. A( A-Ciii 11i1)) ON - ! !
W7 1) B(Terminal B-C) OFF --- -| | |
B( B-Clifi f*[i]) ON l l
5-2. Resolution Number of pulses in 360° rotation. 1200 180 24 N1 pulses/360° for
I RE [ 360° 1 i th Fk i 4. each phase ﬁ
12 [ 1800 24 M A-jikdr/360°
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/s
2)Test circuit (fig.2)
T E2) FroRElE, HiLL360°/FD 8 R . (fig.3) K3
DC5V
10K @ 10K @ OFF
53, Switchi Terminal A Terminal B 3.0V ——
-3, Switchin s o
characteristfigcs S e L. 5V
TP Ir —: Encoder ON
1] 9 | Gl
__________ J

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)

If the product is with detent, B signal will
be irregular oscillation. 7 & S I, 7E 15 15

Zi AHONFR 23 1 1.5V LA_E (0 LI AR Bl I () AE ARt 1,63 2 1) 237 A=
L FPLLE T SVEUR FIONFR 2> S8k, R4 S8 kil 1. 5VEL R )
FAIAE 12 A0 LB I A 5E 2 o — A S k.

P& % fis WOFF —> ON 5 ON—> OFFH}, #ith1.5V~3.5Vilidiy |18 EMBIE S5 LHE .
I [ Y T 5 R t1,3 < 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 |(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
Wl (5k)  |are regarded as 1 linked bounce.




EC12 SERIES SPECIFICATION

N
EC12 & 51748+ 3/5P
5. ELECTRICAL CHARACTERISTICSHSPERE
ITEM CONDITIONS SPECIFICATIONS
T H % i
5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
NERDIL i OFF 43 1 HL AR A 3.5V Lk
Measurement shall be made under the condition which the shaft is
rotated in contant speed. DA [#] & [1) 3 & $5/E Sh 30 AT A1 2.
(Fig.4)KE4 T
CwW
IS £t 7 1) OFF
Af5E*5(A~CIH])
Signal A ---- ON
""" OFF
Bf 5 (B~Cl))
Signal B ON
5-4. Phase difference AT
HHALZE AT=0. 08T
cCcCw T In(fig.4) .54
W L7 18]
AL B(A~CIi) | OFF
Signal A
A O\
Bf %(B~Clil) OFF
Signal B
""" ON
AT

5-5. Insulation

Measurement shall be made under the condition which a voltage of

Between individual terminals and bracket

resistance 250V DC 1min is applied between individual terminals and bracket. |10MQ MIN.
Y Ha B T S~ M2 g W T I LS 250V DC 1438 Uity 2 A A P BH10MQLA F .
5-6. Dielectric A voltage of 50V AC shall be applied for 1 minute between individua] Without arcing or breakdown.
strength terminals and bracket. A LGN
iR L S F 2 A Bt AC 50VHLE 1504
6 Mechanical characteristics JLB % EE
6-1. Total ratational 360°(Endless)
angle 4 [n %% ffi i 360°(J 1k £
6-2. Detent Torque |Only suitable for C.C, equipment.
O | BT AR 77 0 mNm (0=60gtem)
[0 12 detents(Step angle:30°+3°)

6-3. Number and
position of detent

ST AT B

Only suitable for C.C, equipment.
SUEHI T e

12502 AL (IR FATE 30°43°)
[J 18 detents(Step angle:20°+3°)

18R AL C(RIRGE AL 20043°)
\é 24 detents(Step angle: 15°+3°)
24 piERL (ISR 15°43°)

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

AR 5

Push and pull static load of shall be applied to the shaft in the
axial direction for 10s. (After soldering of the PC board)
ARl S Y 0 ) O ) A7 A AR LORD B (54 I 2 A
PCBL) &

ﬁWith swithch 5.1kgf [JOn Without switch 10kgf
4575 5. 1 kgf A5 I 2 4 10kgf

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

B ICRBEA, I T e s LU RE TS R

6-5. Terminal

A static load of 3N(0.3 1kgf) shall be applied to the tip of terminals for

Without excessive play in terminal or poor

strength 10S in any direction. contact.
iy R i i AR [ N3N, 3 1 ke (¥ 5 47 47 7 LOFD 3. S AT W] AR BN B
6-6. Shaft wobble |A momentary load of SN(0.51Kgf) shall be applied at the point 1.0x L / 30mm p-p MAX(L:shaft length)
iz 5mm from the tip of the shaft in a direction perpendicular to the axis of shaft. [1.0 x L / 30mm p-p PA T (L: 22354 %)
AEAH i Smm Ak 1A% ) 19 (BRI SN (0.5 1K gf) 7).
6-7. Nuftig T i ith 8.0kef.cm No excessive uneven rotation feeling occur
strength W RESE ] 5 5 8. Okgf. cm. AT R (FTT)
R[S [T AS 5 |




EC12 SERIES SPECIFICATION

EC12 Z %A%

4/5P

6 Mechanical characteristics FLBE % fE

ITEM CONDITIONS SPECIFICATIONS
7 _H % Mt
6-8. Side thrust stre- |A load of 20N(2.04Kgf) shall be applied at the point Smm from the tig 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.

) T LA | 9T

FEBITT 9 Smm AL II20N(2.04K gf) I 0 AT ) 10754,

AT A W] B An S KA A K

6-9. Shaft play in
rotational wobble

B P57 [ FR

Testing by angle board.
FH A BRI 5E .

4° MAX
4° LI

7 Endurance characteristicsifif A {4 gE

7-1. Rotational life
Rl % 75 i

The cycles that the shaft of encoder shall be rotated to at a speed of
600~1000 cycles/H without electrical load, after which measurements
shall be made.
FETCHUT S R 5T LL600~1000 & /7] s T 5 [ 1) Fo 0o
Rotate Torqueig#% 1% <100gf.cm 30, 000cycles
[ Rotate Torqueligh% /3% >100gf. cm 15, 000cycles

Chattering t1,t3<<5ms 4% t1,13<<5ms
Bounce 2<<3ms Pk t2<<3ms
Torque: Relative to the previously
specified value: -50%~+10%

JIE: R SRR BT -50%~+10%

7-2. Damp heat

The encoder shall be stored at temprature of 40°C+2°C with relative
humidity of 90% to 95% for 96+4h in a thermostatic chamber. And
the encoder shall be subjected to standard atmospheric conditions

Specifications in clause all items is shall be
satisfied.

R i e for 1.5h, after which measurements shall be made. P A TN A2 AT] ARG
1 Z40°C +2°C, WEZL90~95% [ E L IFRE A S E 964/ Jri 72
L ORCE 1S AN NS
The encoder shall be stored at a temperature of 85°C+3°C for 240+10lSpecifications in clause all items is shall be
7-3. Dry heat in a thermostatic chamber. And then the encoder shall be subjected to |satisfied.
i v standard atmospheric conditions for 1.5h, after which measurement | By 45 T0i Wi J2 4] IR A&
shall be made.ifit %85 °C+3 C [¥IE AR 8 B 2404 10/ L .
B 1.5 /N e P
The encoder shall be stored at a temperature of -40°C+3°Cfor 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.
iS=rade standard atmospheric conditions for 1.5h, after which measurement | By 55 01 W3 J2 4] JH IR AR

shall be made .ii /& -40°C+3 “C fR{E AR PR 964 /N, H5 il
R RCE 1.5 /N JE AR .

7-5. Solder ability
P

The terminals shall be immersed into solder bath at 260°C+5°C for
3s+0.5s in the same manner as para.

Ui T AE260°C+5 C i AR B A8 N 1R B 3F0+0. 555,

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

AT 75% A FAR B

7-6. Resistance to
Soldering heat

TR A

[J Manual soldering T T_/§-4%
Bit temperature of soldering iron: below 350°C
Application time of soldering iron: within 3 s.
I BE350°CLL R, IFI3FP LA .
Dip soldering F /&
1. Printed wiring board : copper clad laminate board with
thickness of 1.6mm;
MR t=1.6mmF) 7 Hi AR .
2. Solder flux: Specific gravity: 0.82 or more. Flux shall be applied t
the board using a bubble foaming type fluxer. The board shall be
soaked in the flux bubble only to the middle of its thickness.
Flux shall not come into contact with the component surface.
B A A L E0.82 L BRI A, AU Tl e KA AR
JBJE PR E, T HB R RA R ARG .
3. Preheating : Surface temperature of board: 100°C or less;
Preheating time : within 2 min.
A BRI E100°CLL R, B2 8 LA
4. Soldering : Solder temperature : 260°C+5°C less
Immersion time:within 5+1 s
Fide: WE260Cx5°C, If]S£L s,
Apply the above soldering process for 1 or 2 times.

PAE TS LA 20K

Electrical characteristics shall be satis-
fied. No mechanical abnormality.

A AR ARG Hefi
JCFE o




EC12 SERIES SPECIFICATION

EC12 & 51| 34% 5

5/5P

Push switch portion #E8) T4

Note: The following specification is only suitable for the EC12 encoder series with push-on switch.

e DUN A JUE T EC 1 24w A48 FR A1 T 45 14 o

1-1. Rated capacity (Resistance load ) Bl A& (HFEMAR)

DC 5V 10mA (ImA MIN)

1-2 Electrical characteristics 5S4 fE

ITEM CONDITIONS SPECIFICATIONS
i H % M
1-2-1. Contact resist{ Voltage step-down test at DC 5V 1mA 100m Q MAX
ancefZ il PH  |HIDC 5V 1mA HURBE RyLE. 100mQ DL
1-2-2, Chattering Switch is operated at the rate of 1 cycle 1 sec .The 1 cycle shall be 10ms MAX
% OFF-ON-OFF A1 #0#h14Ei% (OFF-ON-OFF) ##4FJ1C. 10ms DL |
1-2-3. Insulation res-|Measurement shall be made under the condition which a voltage S0V |Between individual terminals and brac-
istance4iZ HifH  [DC Imin+5s is applied between individual terminals and tracked ket 10MQ MIN.

A3 155 2R R N FUEEDC S0V 153 8h+5F5

FE T 23R 18] 10MQLL I

1-2-4 Dielectric
strength
[ HiJf

A voltage of SOV AC /min or 60 V AC /2S( leak current ImA) be ap-

plied between individual terminals and bracket. 7L 3§55 22 3 1)
JEIIAC 50V 15-EHEEAC 60V 286 (i HL¥L ImA)

Without arcing or breakdown.

AFH LGN

1-3 Mechanical characteristicsHLE 4 fE

1-3-1. Switch circuit

and number of pulse

JECHLHE, $E R

Single pole and single throw (push on)
AR (fEOND

0.5 +0.4

1-3-2, Travel of o mm
switchJF K 5l it .
1-3-3. Operating force 4.5£2.5 N (450+250gf)
of switchJF AES) )
1-4 Endurance characteristicsiif A £ §&
Push operating life |The encoder’s shall be pushed to 20,000 cycles at a speed of Contact resistance : 200m¢2 max.
Tt 1800£300/h without electrical load.(shaft push load: 1kgf max.) Specification in clause 1-2-2~4,1-3-1~2
FETCAATEAE T Xl LLAE /N 1800300 V¢ I3 4E200007X.  [shall be satisfied.
il B )1 1kgf LA T) . Operating force: 80% of initial value.
Fefih HLBH - 200mQEL .
1-2-2~4,1-3-1~2 Wi L WA
JERBNE 3 A A3 i AT HI80%.
SRS EC- 003 | il 3
D o102+ 80 SOUNDWELL ELECTRONIC
Al 2§ ]
2. TR 2006-5-8 | DSGB.. Jp CHKD.Hf & APPD, 1 #fE| TITLE bl
33 I RS RLRS | 2006-12-2 | /B AR EB / BREB /BRI ENCODER % fi}
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