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EC12(S) SERIES SPECIFICATIO

1.— T General

1-1.3& FH RS Scope
ASHURE P T R VR B B A P T e, S 1 228 [ e R g A 4
This spedification applies to 12mm size low-profile rotary encoder(incremental type)
for microscopic current circuits , used in eledtronic equipment.

1-2 FR#EIRZSStandard atmospheric conditions
Bx 3B HESL, MR RIAE DL RS N AT
Unless otherwise spedified ,the standard range of atmospheric conditions for making
measurements and test is as following limits:
& & Ambient temperature : 15°C to 35°C
AHXTEE Relative humidity : 25% to 85%
X JE Airpressure  :86kpa to 106kpa
AR AE bR B B 21 80 2% 2 h A 0 SRR A € e BT, AP DA 2% AT I
If doubt arises on the dedision based on the measured values under the above-mentioned
conditions,the following conditions shall be employed:
& ¥ Ambient temperature : 20+1°C
AHXTEE Relative humidity : 63% to 67%
K JE Airpressure  :86kpa to 106kpa

1-3 48 IR RV
Operating temperature range :-30°C to+80°C

1-4 fRA7 IR FEVE ]

Storage temperature range : -40°C to+85°C 1 fig.1
N . DC 5V
2.#43%& Construction
2-1.)R~} Dimensions 10K Q 10K Q
T FT B % & B Refer to attached drawing Terminal A Terminal B
A ¥ T B i T
S.ﬁﬁ'fﬂ; Rating Ao B
-lyuEws ke
Rated voltage:DC 5V 1 Encoder |
32 RAE R (LU0 POET L w0 T 00T
Maximum operating current (resistive load) Torminal C
H-H 'S 28 Each lead: 0.5mA(Max 5SmA;Min 0.5mA) —o Erlﬂin;
NG L Common lead:ImA(Max 10mA;Min 0.5mA) S~ 707 it 707

4.9 15 2% (% FIiE B I Notes for the Use of Encoders
4-1 3t S f T il I A B Tk (3 B BN S S RT REAE6AS A FH 5 A0 268 i A5 P 5 R0 4 7 o e i T
W73 1 1 25 RO A B 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.
4-2 i A5 I TH 575 V5 R 1A PR3 2, 155 PO EDUARE AR 1) K% L~ [ 8 i i o e 4528 P i 2.
The encoder pulses count method should be designed with taking operating speed,sampling
time and esign of the microcomputer software into cosideration.
4-3 0077 AR E AL R R O 2R (5-1) BRI VTH BRI 1 B R HOIRES, 7 LA 225 R i
With this products the detent position output consult fig.5-1.Therefore make the A phase
the reference at the soft ware design stage.redommended that use A output signal for the reference.
4-4 AE VLTI 227 FE B % 1, 2 WU FIR/CIE D i (I 1D
At design of the pulse count process.Using the C/R filter circuit is redommended.(fig .1)
4-5 A7 il Z1RE A 2K, T BE 2 S B0 H BT B R
Care must be taken not to expose this product to water or dew to prevent possible problem in pluses output waveform.
4-6 T K AF SR L AN, V5 I G T Ao D2 DA B B SRer, I AT BE AR AOT 0%, 3G BT R DI RER AR
When the switch operates or assembles the jacket button,please avoid imposing more than the specified load on the
axle center. otherwise the switch may be damaged and the function of the switch will fail.
4-7. BRI 2, N R AEPCBAR LI AR AR, 5 IR I By R AR B 30 2577 i I 3 BAA B B A AN R
FETCIE b H R IR T2, S5 AR A AR,
If the upper tin method is shown on the fig 2,the non-welded position on the PCB board should be avoided as far as possible.
Otherwise, it is easy to flow solder to the plastic position of the product to cause loosening orpoor contact when adding solder.
This welding process is unavoidable and necessary.Please contact our company.

e fir

Not welded position e "m{ i i
Terminal pin
A

K2 fig.2 g fj \ peB

welding
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5.5 Mf ELECTRICAL CHARACTERISTICS

T H FAF i
ITEM CONDITIONS SPECIFICATIONS
A BPIESH AL ZE, i BIE eI (EI3/4) (B R R R B L2 1A E)
A. B 2 Phase-different signals (signal A,signal B) Details shown in (fig.3/4)
(The broken line shows detent position.)
B 77 ] . it B
Shaft rotati- Ssgnil Output
5-1 STy onal diredtion 12 Phase(fig.3) 24 Phase(fig.4)
; A(A-CHfi 1)
Output signal OFF OFF —
g)rmatgn JGEN 47 16 A(Terminal A-C) ox L1 1L o ﬁ I
CW B(B-CHi: 1-1i) OFF OFF F‘_‘—r
B(TerminalB-C) ON ----- ‘ ‘ ‘ ON | \;
A(A-Clii T-[8]) OFF OFF m
&7 ] A(TerminalA-C) ON j r ’7 ON } 1
C.CW B(B-Ciitif-a]) OF,F T ’77 ’7 OFF “‘ ’77 r
B(TerminalB-C) ON - ON --1
O 12 Mikir/360°(El3)
59 IHRRE [ % 360° F4 i 1 Ak b 45 12pulses/360°(fig.3)
Resolution | Number of pulses in 360°rotation. 244 fikr/360° ([El4)
24pulses/360°(fig.4)
™ (E5) Froslalig, Hl360°/S H5H BE 4 S 5E o
Measurement shall be made under the condition as follows.
Shaft rotational speed : 360°/S  Test circuit : (fig.5)
DC 5V OFF
10K Q 10K Q 3.5V —
Terminal A Terminal B
FF LN N I TN A L R -
1 Encoder
5-3 Switching \ |
T T YTl B o -
characteristics i ~ Gl ON
—o Terminal C
Wsfies 0y o+ &6 fig.6
MG OFF a4 H 3.5V LA _E HR & (fig.6).
Code-OFF area :The area which the voltage is 3.5V or more(fig.6).
FIGONTEH ! HLE 1.5V LA R FR S (fig.6).
Code-ON area : The area which the voltage is 1.5V or less(fig.6).
% iy NOFF—ON =S ON—OFF I i 1.5V ~ 3.5V id i [A].
&% N A0 E .
531 _|AesE. . {13 <3mS
Chattering | Spedified by the signal’s passage time from 1.5V to 3.5V of each
switching position(code OFF ~ON or ON~OFF)
G A ONFR 41 9 1.5V LA 1) L A2 Bl I [RIAE R 351,63 2 [R] 227 £ 1mS
PLE,1LSVELCT FIONER 4. 53 A0, 40 R4 588k 1.5V LA R (78 Bl 72 TmS LA
WA | R UBAE D 5 — ARk
530 (R Bk) Spedified by the time of voltage change exceed 1.5V in code-ON area . _
Sliding noise | When the bounce has code'-ON time less than 1mS between chattering 252m§
(Bounce) (tlor t3)the voltage change shall be regarded as a part of chattering. Whe

n the code-ONtime between 2 bounces is less than 1mS.they are regarde
d as 1 linked bounce.
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H FF kS
ITEM CONDITIONS SPECIFICATIONS
533 gzl ey ZwRGOFF 43 F L s AR 5. 3.5VELE
e Sliding noise | The voltage change in code-OFF area. 3.5Vmin
NEDFRE R, HhRA360°/SHH B AhNE.
Measurement shall be made under the condition which the shaft is
rotated at 60r/min. T
N AfE5A~ClE)
54 HHAL 2 signall(q ) [ - OFF TI. T2. T3. T4>0.08T
Phase difference L 82113 LT (fig.7)
BiES®B~CH) | | | o
signal B T1|T2|T3|T4
C.W Direction &7 fig.7
2T A 3RS IR At 0 L s 250V DC. 100MQ L1 I
5-5 Insulation Measurement shall be made under the condition which a voltage of ]
resistance 250V DC is applied between individual terminals and frame. 100MQ Min
A 35 A1 S SR ] ANAC300V HL I 1734 )
5-6 fﬁﬁ EE‘HE, A voltage of 300V AC shall be applied for 1 minute between A AR
Dicledtric individual terminals and frame. Without arcing or breakdown.
Sy AR AT | 55 4b T ONIN 22 @ IRZS A Tl 1QULF
5-7 . o ) . .
Contact resistance | Measurement shall be stable condition which a output signal is ON. 1QOMax
6.5l MERE MECHANICAL CHARACTERISTICS
G Rl £y B2
61 | Total Rotat i 360°(F 1R )
- otal Rotationa!
360°(Endless)
Angle
| FOEH TH- A 2~ 15mNm.
Detent torque Only suitable for C.C,equipment. (20~150gf.cm)
o b N 112 5 5 o7 7] o °+2°
6-3 Number and H ﬁ.% T M\T—E,mziéﬁ 12detfjlt§ Steg angle:30°+2
position of detent Only suitable for C.C,equipment. (7124 £ E AL TA] B £f1 FE 150420
24detents Step angle:15°+2°
ol B A Al i, Y A 50 T D SON(SK g FR) it A7 fir 4R Ay 10D B (7 il A7
64 Pushooal] | BHEEAPCBE. D Yl 14 5 T B0.4 LA Y
Strenath pf haft Push and pull static load of SON(5Kgf) shall be applied to the shaft in Shaft play in axial direction 0.4 Max
ength of the axial direction for 10s.(After soldering of the PC board)
o o s T AR L FE A, S0 VAT
TR e gy e HESN(S00g) B0 10 e E
6-5 Terminal A static load of SN(500g) shall be applied to the terminals for 10S Without damage or excessive looseness
strength & PP ’ of terminals. Terminal bend is permitted
1 ﬁ I+
$EEE¢?\§C%§§T£ 7.0kgf.cmbl
6-6 Bushing Nut 7 Okef cm Min
Tighten Strength el
?Hﬂﬁﬂlﬂ[@ﬁ 0.4mm UL K
6-7 Shaft play in
Lo 0.4mm Max
axial direction
FE P 01 T 0 Smum AR, W A% 17 B (] e 0 SOmN.m(500gf.cm) ) 0.7*L/30mm p-p LA (L: 48231
] PARILEZS 3]l PO o PR B D
6-8 Shaft v?jobble A momentary load of 50mN.m should be applied at the point 0.7*L/30mm p-p Max
S5mm from the tip of the shaft in a direction perpendicular to the axis L:Distance between mounting surface
of shaft. and measuring point on the shaft
Sl ) ) 2 5 T 42 5 FH 1 BE A -
: . 57 LR
6-9 Shaft play in Testing by angle board. o
. 5° Max
rotational wobble
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e
ITEM

M
CONDITIONS

AU
SPECIFICATIONS

7.7 AEfe ENDURANCE CHARACTERISTICS

FE TG B S5 A R Bl EL600~ 1000 8 /N i FE [ %, — HIEZES

[ZI7E J15E <<120gf.cmF}30,000+200 .
30,000+200cycles per below 120gf.cm.

OE #7140 >120gf.cmif 15,000£200 )4 .
15,000£200cycles per above 120gf.cm.

71 [F] %% 75 4y 000~80007X.The shaft of encoder shall be rotated at a speed of 6|  #z¥% t1,t3<<5mS.5EHk t2<3mS.
' Rotational life 00~1000cycles/H without eledtrical load,after with measurement AR B IE LR,
s shall be made.(5000 to 8000 continuous cycles for 24 hours.) S T P 3200Q 0L R
Chattiring t1,t3<5mS.Bounce t2<3mS.
Detent feeling has to remains
Contact resistance 200Q2Max
I FE-40+2°CHTE IR BUAG FE A TRCELO6H , 5 Y Ja 2 T 3R /K47
FHEH IR N CELSHE .
- ggelzl potegtlometer shall .be stored at a temperature of -40+£2°C for B T ) B
79 JE= ours in a thermostatic chamber. Soedificati el i is shall b
Cold Then the potentiometer shall be taken out of the chamber and its s pedifications in ¢ guse all items 1s shall be
urface moisture shall be removed and then the potentiometer shall satisfied.
be maintained at standard atmospheric conditions for 1.5 hours,aft
er which measurement shall be made.
i B 852 CH R R RIS A N T B 96+4H, 55 H 5 72 iR T
JBCE 1.5SHJE R
Tt b The potentiometer shall be stored at a temperature of 85+2°C for BTG T0 N S AT AR .
7-3 Dr}lfklxleat 96+4hours in a thermostatic chamber, Spedifications in clause all items is shall be
Then the potentiometer shall be taken out of the chamber and then satisfied.
the potentiometer shall be maintained at standard atmospheric co
nditions for 1.5 hours,after which measurement shall be made.
I BE40+2°C L 18 E 90% ~ 95% A 1EL iR 12X 46 48 11 % B 96+4H
S BT KA AR I N BCE L SH S M.
The potentiometer shall be stored at a temperature of 40+2°C with TR,
7.4 TV 1 relativ humidity of 90% to 95% for 96+4 hours in a thermostatic Soedifi o ‘ﬁlﬁﬁj{lﬁﬁﬂ%ﬂﬁ}ﬁm%? hall b
Damp heat chamber.then the potentiometer shall be taken out of the chamber pedilications in ¢ ause a ttems 1s shall be
and its surface moisture shall be removed and then the satisfied.
potentiometer shall be maintained at standard atmospheric
conditions for 1.5 hours,after which measurement shall be made.
Y ﬁﬂ’“ﬁ?ﬁ2§0t5°€iﬂ%/§ Hﬁi%%%% Vﬂf?%’t‘%to.ﬁ"‘o ‘Eiﬁﬁéﬁﬁﬁ% DA AR I
7-5 Solderability The terminals shall be immersed into solder bath at 260+5°C A new uniform coating of solder shall cover
for 3+0.5S. 75% minimum of the surface being immersed.
Rl
AR = t=1.6mm 1 5 T 78 4 B -
A FEMCRIIRAE100°CLA R, B 1580 BLA .
W% IEE260+5°CHLAR, IR LAA
Dip soldering
Printed wiring board:single-sided copper clad laminate board with AT U AR B AR . AT
PR T thickness of 1.6mm. i,
7.6 Ri:ii%aﬂfljcreito Preheating: 1.Surface temperature of board:100°C or . MRS %h" ‘
. less. 2.preheating time:within 1 minute. Electrical characteristics shall
Soldering heat

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

T LR

R PE300°CLLR , I [AI3FLAPY

Manual soldering

Bit temperature of soldering iron:300°C less than Application
time of soldering iron:within 3s.

be satisfied no mechanical

abnormality.
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WS T RE 2
Push Switch Portion

s DURRUASE H TEC 1 24w Ag 44 08 591
Note: Note: The following spedification is only suitable for the one type with switch construction series of EC12encoder series.

182 E RATING

1-1. 5 IR

Rated voltage:DC 5V
1-2. 5 KAUE HUIAL (BT 61 80)

Maximum operating current (resistive load):10mA Max

2.5t ELECTRICALCHARACTERISTICS

mH 1 itk
ITEM CONDITIONS SPECIFICATIONS
a1 Fefh L PH HI DC5VImAH & Il 5 . <100mQ
" | Contact resistance Voltage test at DC 5V 1maA. 100mQor less
Sy R 22 AR IR i HL s 250V DC.
29 #i2% Pt Measurement shall be made under the condition which a voltage 100 MQU I
Insulation Resistance |4f 250V DC is applied between individual terminals and bushing 100 MQMax
and plank.
) Ik PA1AD 8 14338 (OFF-ON-OFF) 1% 5 1. <10mS
Bouncing Shaft shall be push at 1 cycles/s(OFF-ON-OFF). 10mS or less
o e K SPIN .
e Eln#%u;u%mlmﬁmm/\csoowﬁE163 B . TABAT U IR
2-4 Withstand Voltage A voltage of300V AC shall be applied for 1 minute between

individual terminals and bushing and plank.

Without arcing or breakdown.

3N MECHANICAL CHARACTERISTICS

TG HL I 2 B B A (1Z EON)
3-1 | Switch circuit and Single pole and single throw
number of pulse (push ON)
iy | RN e, e,
. q Push static load to the shaft in the axial diredtion 600+300gf
of switch
s | PRBEHE
Travel of switch 0.5+0.3 mm
4. if A 1:f2 ENDURANCE CHARACTERISTICS
30,000:£2007K.
30,000+£200cycles.

4-1

F R FH A
Switch-life

FETE B fis 5 T TRl e i LA 1K g AR 9 0, BA600~10007K /71N
IS P B 42 .

Push 1Kgf to the shaft of encoder in the axial diredtion under non-
load conditions,and with a speed of 600~1000 times/hour.

P ik Fi B - << 200m Q. H & N2 A2 RS A AR
Contact resistance:200mQ or less.
Specification in clause shall be satisfied.
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(255

PACKAGING

1. RS AEEHR PACKING METHOD:

L1 SV R BT AN, R &8 e i P B AR L4

Let the V.R be placed into plastic box , and the plastic boxes be superposed one by one and use adhesive tape

them together.

1.2, R 3Lt 2 G R 2048 BB T AMA W LTS Ja R ARRS S A 11

Let the packed plastic boxes be placed into (20PCS box) of the carton and use adhesive tape to seal.

2. it 58 E MEASUREMENT AND QUANTITY:

2.1. B E IR (Ko x BE x 157):300mm*250mmx 1 8mm

Plastic box (lengthxwidthxhigh): 300mmx=250mmx 18mm

2.2, AMEFAR (K< FE < 57):530mm*285mmx3 1 5mm

Eﬁ?

Carton contain (lengthxwidthxhigh): 530mmx=285mmx315mm

2.3, AN AR RUR: 2x50=100PCS (i fr i B IV R 5H2PCS)
A plastic box contain 2x50=100PCS of V.R (every lattice contain

2PCS of V.R)

2.4. HMEASEV REGA B (100%20)x2=4000PCS
A carton contain(100x20)x2=4000PCS of V.R

BT 4 A
INTO OF THE CARTON

PLASTIC BOX

Z 1545 DOCUMENT No {&1T REVISION H A Date % 7 Designed # 1% Check fit ¥ Approved
BIURRAT 2014.12.09
EC12 &%
ffiA VERSION: | A0




