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EC12 SERIES SPECIFICATION

EC12 Z % ¥i& 1 1/5P

1. General —f&ZT0

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

current circuits used in electronic equipment.

AR 536 A T R 08 P ) LR [ i 1 278 [l e U B i

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

test is as follows:

BRI A RE SN, IS RAE DL TR N7
Ambient temperaturelff £ 15°C to 35°C
Relative humidity MXf i : 25% to 85%

Air pressure’ <k : 86kPa to 106kPa

1-3. Operating temperature range
5 Pt P Vi : —40°C to 85°C

1-4. Storage temperature range
DRAFHR BV [ : —40°C to 85°C

2. Construction f4i&

2-1 Dimensions JU}
Refer to attached drawing U AT B 1% i &

3. Rating FiEE

3-1. Rated voltage %€ HiJ&: DC 5V

3-2. Maximum operating current (resistive load)f K &€ HL (BHPTFE)D
Each lead ##H T4k : 0. 5mA (MAX 5mA; MIN 0. 5mA)
Common lead AFE52E: 1mA (MAX 10mA; MIN 0. 5mA)

4. Application Notes f F I )5

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.
G R T iR, W AR M . RIS R AT REES S H T 8. IR B R e HIF AR
7 it 7 fit T O s 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.

i (55 (T 55 75 9 N A AR A R, (5 5 AR EORE I TA] J% P~ [m] B o )k b i A 55 2 Rt 2.

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.
W77 i 7E B A SRS BT ARH I T J2 b T OFPARZS, DRI ZE VA2 T S A B o7 B S b B 2.

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

A eI B B8 B L, AR I C/RUE I HAL .

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

wave form.

A7 SR ZIRE AR EK, 7T RE 2 5 B0 BT 5




EC12 SERIES SPECIFICATION

EC12 £ %1 #i4% 5 2/5P
5. ELECTRICAL CHARACTERISTICSHSHRE
ITEM CONDITIONS SPECIFICATIONS
s % A%

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

at detent positions.

ERED: s 5 R IAE LIkt . 75 AL A AL B
A-Clii 4 T OFFIRES,  MiB-Cliii ¥ [ A ERFE 2K

Signals phase difference

(Signal A, signal B)

Detalls is shown in fig.1.

(The broken line shows detent positions)
A BIFE =% AH AL 22, S H R 7
A (B . BRI R R R E R L
BT RALE .

Shaft rotational direction Signal Output (fig.1)
il 171 1) 55 i P (K1)
5-1. Output signal A(Terminal A-C) OFF : | : | | i |_
format ¥ tH {5 5 C.W. A( A-Cliit 1 [a]) ON - ! !
i -7 170 B(Terminal B-C) OFF — | : | :
B( B-Ciifi 7-17) ON —+-- | i
A(Terminal A-C) OFF = : :
C.C.W. A(A-Cliti 1) ON ?—l | | L | L
W7 1 B(Terminal B-C) OFF - '- - -| | i ) !
B( B-Cii 1) ON —i E E
5-2. Resolution Number of pulses in 360° rotation. 120 180 2484 pulses/360° for
Iy fERE [ #5360° H4 4 1 Bk £ each phase

120 1800 24 E{ ik /360°

5-3. Switching
characteristics

FIPS hikd

Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/s

2)Test circuit (fig.2)

™ CE2) FrosiElEg, L3600 1 3d FE 8l 4 5 .

DC5V
10K Q 10K Q
Terminal A Terminal B 3.9V
MR B T
Ir ________ —: Encoder ON
i Il Gt 7%
__________ J

L o Terminal C

07 Coiig -

(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.

() 4mid s OFFaS i LR35V L R FPIRES .
Y2 ONTR 4 HE B 1.5VEL FIPIRES .

OFF —

———

(fig.3) K3

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. i < x5, 7E 1 £

R RS MOFF ~ON 2{ ON  —BFFIf, it 1.5V~3.5Vi@ it 8 L HIBE S IR IEIE -
] TR AT B HLE o 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 2<<2ms
WA (FEBE)  |are regarded as 1 linked bounce.

GRTBONTR I 1.5V LA 1 HL IR AR Bl [R5 1,43 2 i) 57 4
LZ PP E L SVELREGONERSY. 53 5h, Wi R 4% Sekla) 1. 5VEA T iyt
FBl£E 12D LA BB ORI Dy 53— AN Sk,




EC12 SERIES SPECIFICATION

>
EC12 % 51| $1 4% H 3/5P
5. ELECTRICAL CHARACTERISTICSHE S #E
ITEM CONDITIONS SPECIFICATIONS
B % 1 ;o
5-3-3. Sliding noise |The voltage change in code - OFF area. 3.5V MIN
T Zw S OFF 43 1) H A 3 o 3.5V LLE
Measurement shall be made under the condition which the shaft is
rotated in contant speed. DA [f] 72 [ 5 $ A Fl iEAT [B] %
(Fig.4)E4 T
CWwW
IR &1 77 161 OFF
AfE 5 (A~CIH])
Signal A ---- ON
N N e [ e OFF
BfE 5 (B~CI[H])
Signal B ON
5-4. Phase difference]
A 2 —s——£T AT=0. 08T
CCW T In(fig.4) W K4
7 17)
AfE 5 (A~CI]) OFF
Signal A
~T77" ON
Bf3 5 (B~Cli) OFF
SignalB | | [ _ | _____ ON
_Jlar

5-5. Insulation

Measurement shall be made under the condition which a voltage of

Between individual terminals and bracket

resistance 250V DC Imin is applied between individual terminals and bracket. [10MQ MIN.
4825 HL [ A 3ty § A1 22 RR (] b HL s 250V DC 1434 i1~ 22 B A HL B TOMOQEA E
5-6. Dielectric A voltage of 50V AC shall be applied for 1 minute between individual Without arcing or breakdown.
strength terminals and bracket. N TR 3057
fii L TEI TR 22 BRI AC 50VEEE1404h .
6 Mechanical characteristics HLb 458
6-1. Total ratational 360°(Endless)
angle 4> [BI% ff BF 360°(C 13 5D
6-2. Detent Torque |Only suitable for C.C, equipment.
A |UERTH A 946 mNm (3060 gf.cm)
[0 12 detents(Step angle:30°+3°)

6-3. Number and
position of detent

SE L E B AT B

Only suitable for C.C, equipment.
WG TR adeE

1255 CTRIRE A1 2 30°43°)
[J 18 detents(Step angle:20°+3°)
185 €N CTRIRR A1 E 20°43°)
‘d 24 detents(Step angle: 15°+£3°)
2453 fin (A BE F R 15°43°)

6-4. Push-pull stren-

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

Without damage or excessive play in shaft
No excessive abnormality in rotational

gth of shaft T b, Y ) it o ) B AT AN R % 1OFD Bl (FR5 [ s A feeling. And electrical characteristics shall
B HERL SR PCB 1) & be satisfied.
NWith swithch 5.1kgf [JOn Without switch 10kgf TG, I8 T S L RE TG S
M IF K A5, 1kef O IF KN 10kgf
6-5. Terminal A static load of 3N(0.31kgf) shall be applied to the tip of terminals forl Without excessive play in terminal or poor
strength 10S in any direction. contact.
iy 156 it~ i S (14 57 ] I 3N(0..3 kg f) A 747 7 10804k, i T A AR B L B B
6-6. Shaft wobble |A momentary load of 5N(0.51Kgf) shall be applied at the point 1.0x L / 30mm p-p MAX(L:shaft length)
hIE S 5mm from the tip of the shaft in a direction perpendicular to the axis of shaft. | 1.0 x L / 30mm p-p LA T (L: % 3E K J¥)
T 38 7T S Smim A A5 ) Bk )i D0 SN (0.5 1K gD 7.
6-7. Nut tightemng i ith 8.0kgf.cm No excessive uneven rotation feeling occur
strength WERE X [ 51 22 098, Okgf. cm.

NAE R (3THD
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EC12 SERIES SPECIFICATION

EQlZ%b‘ll%W&#ﬂ,} 4/5P
6 Mechanical characteristics FLR 1% BE
ITEM CONDITIONS SPECIFICATIONS
W _H *
6-8. Side thrust stre- |A load of 20N(2.04Kgf) 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 3 A 5] 968

FERTT 3 SmmAb HI20N(2.04K gf) 1 & 5UAT 17 107040,

B A1FA W] s Rl A R

6-9. Shaft play in
rotational wobble

b 1 1] % 75 [ $R 2N

Testing by angle board.
A AR E .

4° MAX
4° LI'F

7 Endurance characteristicsiif A 14 &

7-1. Rotational life
] 2 F iy

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.
TETE G 1 26 AF 1 il LA 600~ 10007 /)N 33 32 [ 2% F) o 440
otate Torqueie#% /1% <<100gf.cm 30, 000cycles
[Rotate Torquejig#% 775 >100gf. cm 15, 000cycles

Chattering t1,t3<5ms 7% t1,t3<<5ms
Bounce t2<<3ms =Pk t2<3ms

Torque: Relative to the previously
specified value: -50%~+10%
JI5E: R AR -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.

[RLTA R for 1.5h, after which measurements shall be made. RIS T S 35 FE AT AR
I Z40°C £2°C, JBE90~95% A fE il EI A h i B 964/ J
WL RO 1SN S A
The encoder shall be stored at a temperature of 85°C+3°C for 240+10h Specifications in clause all items is shall be
7-3. Dry heat in a thermostatic chamber. And then the encoder shall be subjected to satisfied.
it PRk standard atmospheric conditions for 1.5h, after which measurement FIT AT T S 35 fe AT R
shall be made. i /%85 C+3 “CIKEIR AR T E 240+ 10/MRF L L
T 1.5/ St
The encoder shall be stored at a temperature of -40°C+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.
=p =2 standard atmospheric conditions for 1.5h, after which measurement FIT A T0 335 A7) R AR

shall be made I f%-40°C+3°C FIIE AL T BCE 964/ N, H i
R 1.5 /NS S IR

7-5. Solder ability
1Rt

The terminals shall be immersed into solder bath at 260°C+5°C for
3s+0.5s in the same manner as para.
Uit 1 1E260 °C+5C i & B R M8 PR #4310 +0. 55D

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

R 75% A E IR S I

7-6. Resistance to
Soldering heat
i AR A

B Manual soldering ¥ T J5 4%
Bit temperature of soldering iron: below 350°C
Application time of soldering iron: within 3 s.
I Z350°CLLR, A3 EP LAY .
M Dip soldering &5
1. Printed wiring board : copper clad laminate board with
thickness of 1.6mm;
SN =1.6mmi¥ B4R .
2. Solder 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 middle of its thickness.
Flux shall not come into contact with the component surface.
BpEF): A At s E 50,82 DA B R 701, RV T v DR BUTE 2 AR
JERE—2R AL, T HBIRFAS PR B AR L
3. Preheating : Surface temperature of board: 100°C or less;
Preheating time : within 2 min.
T FERR RIS 100°CLL R, B RI240 4 L
4. Soldering : Solder temperature : 260°C+5°C less
Immersion time:within 5+1 s
5 IEEE260C+5C, HF[A]5] s,
Apply the above soldering process for 1 or 2 times.

DLE RS L ZE20%

Electrical characteristics shall be satis-
fied. No mechanical abnormality.
AFH AR BT Hefil
T




EC12 SERIES SPECIFICATION

EC12 Z | #i4%

5/5P

Push switch portion #3543

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

T DU ELR

HiE M T BEC1249 i &5 55 T R G54 o

1-1. Rated capacity (Resistance load ) e A& (HFHATR)

DC 5V 10mA (ImA MIN)

1-2 Electrical characteristics B, {4 B

ITEM CONDITIONS SPECIFICATIONS
W B * 1 M A%
1-2-1. Contact resist{ Voltage step-down test at DC 5V 1mA 100m Q@ MAX
ancefZfil P |HIDC 5V ImA HUERE FikjilE. 100mQ PR
1-2-2. Chattering Switch is operated at the rate of 1 cycle 1 sec .The 1 cycle shall be 10ms MAX
i OFF-ON-OFF LAI#b%f14418 (OFF-ON-OFF) #/EJF%. 10ms PR
1-2-3. Insulation res-|Measurement shall be made under the condition which a voltage 50V Between individual terminals and brac-
istance 4t Z5 L [DC 1mint5s is applied between individual terminals and tracked ket 10MQ MIN.

LE I 15 22 AR AN HE S DC 50V 19080570,

TR T 22 B A1 LOMQULL_F

1-2-4 Dielectric
strength
i FL s

A voltage of 50V AC /min or 60 V AC /2S( leak current ImA) be ap-
plied between individual terminals and bracket. 7E i 5 % 25 4% [1]

HAMAC 50V 14380 ERAC 60V 28040 G HLA 1mA)

Without arcing or breakdown.

R U AR

1-3 Mechanical characteristicsHLR 4 G

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

JERHLE . i B

Single pole and single throw (push on)
R (HEOND

1-3-2. Travel of 0.5 04 mm
switch F B 3l it >

1-3-3. Operating force 6+2 N (600+200gf)

of switchJT XAEZ) /)

1-4 Endurance characteristicsiiif A g8

Push operating life
73 ik

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

FETAN AT AT T 00 2l LA /S IR 1800£300 78 1933 5 #HE 5120000 7K.

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

(ihd% 77 1kgfLATR) Operating force: 80% of initial value.
P B BH : 200mQLA .
1-2-2~4,1-3-1~2 3 & W HARLAK .
TFRENE 1 75 A T 1R180%.
FEG S EC- 003 | e H
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