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3|7 %,y | TOLERANCE
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Dwg No GC-G-ED12-117 |Version ‘ A
10~100 +0.5
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1 ~ - 4% 58 General

1-1 if * 342 Scope
ARRLTEF T IRA T Ml RO R 12 3 e S REE
This specification applies to 12mm size low-proﬁle thin rotary encoder (incremental type) for
microscopic current circuits used in electronic equipment.

1-2 & % % i Standard atmospheric conditions
BTG RR  RIR R TR T
Unless otherwise specified , the standard range of atmospheric conditions For making
measurements and test is as following limits:

el &  Ambient temperature : 15Cto35¢C

ip¥ti% & Relative humidity T 25%to 85%

F & Air pressure - 86kPa to 106kPa
1-3 % * g & # [ Operating temperature range :-10Cto+70 C
1-4 %38 & $# [ Storage temperature range 1-35Cto+85C

2~ *}?i% Construction
2-1 % =} Dimensions
So#7v = &[] Refer to attached drawing

3-1 g =% & ¢ Rated voltage : D.C 5V 10mA(1mA MIN)
4 ~ & 7 i Electrical characteristics
4-1 P i i PR
Item Conditions Specifications
AB & B 3 B eh4p nﬁg,_ﬁ;]k.;‘ AEL (B -) - ek
. - P B3 heT Blbr C (BMA T F 4 BEE
ﬁ'*] b = %&U L = se w
Output signal fig.1) TEIALE)
fP g (tg. 2 phase-different signals(signal A signal B)Details
ormat shown in < fig.1 > (The broken line shows detent
position)
SR . . :
Pheiit f& - 3 BNk a
Shaft rotational Sienal Outout
direction g p
(fig.1)®l 1
AA~C =+ /) A signal T ON QF|1=
A(Terminal A~C) :
e A B signal ON | OFF T
C.W. L
B(B~C %+ ) Detent satability position
i ~ (When the switch is provided)
B(Terminal B~C) CW direction
X Detent position cannot be specified for B signal.
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E P 3 = SR
Item Conditions Specifications

0112 3 #% §7/360°
12 pulses/360°for each phase

4 A A 4 - i R el LI18 i #% §7/360°
i Resolution Number of pulses in 360°rotation 18pulses/360°for each phase

24 3% §7/360°
24 pulses/360°for each phase

(%] 2)#7 7T B Fhd 360°/s ik f;‘i%f* x|
o

Measurement shall be made under the
condition which the shaft is rotated at 360°/s
B 2 (fig.2)

(R 2)

WEPEE S 5 (CW) TLﬂ MIN AT ==0.08T

AfE5 OFF in ( fig.2)
v An B o M -4

265 ) [ [
C | i - ON
(B-C []) AT

Ap i X
4-3 Phase-difference

(B 3)rom B 0 BhIL 360°/s ik R R o
Measurement shall be made under the condition as follows.
1)Shaft rotational speed 1 360°/s

2)Test circuit

Bl —(Fig.3) Bl 4(Fig.4)
DC5V

10KQ 10KQ

35V - -k H-H----H----

Sp g a2 AT Bifi F

Terminal A Terminal B

TS [ A 15V — oo
Switching 3 :

Characteristics | ? ? | ﬁfﬁ? -

7 Cit T
/// Terminal C
(GL) %% % ON i ﬁig,] AR R 1SV T ek g o
7§ & OFF ;}ﬂﬁ;] IR 35V ok iy o
(note)Code-ON area  :The area which the voltage is 1.5V or less
Code-OFF area :The area which the voltage is 3.5V or more

4-4

3 7% €_OFF—-ON g ON—OFF p#, %l 2 thLt3 = 3mS

1.5V~3.5V %H LR S
o i SIS S R GERT ER L
Chattering Specified by the signal’s passage time from | On the case within detent
1.5V to 3.5V of each switching |, B Signal will be irregular
position(code OFF~ON or ON~OFF) Oscillation.

4-4.1
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Item Conditions Specifications
kB ON FRipen 1.5V 0 cng R d il
piRFB2ZAFEAL Ims P15V LT
FION $R i o ¥ #h odeo% & REYRF 1.5V 0T
shfe [F] te Ims 12 b ORI H) R G Y - B REY
4o+ %] = (Fig.3)
(% BY) Specified by the time of voltage change exceed
4-4.2 Slidine b 1.5V in code-ON area. t2 = 2mS
1dmg bounce When the bounce has code-ON time Less than
ImS between chattering (t1 or t3),the voltage
change shall be regarded as a part of chattering.
When the code-ON time between 2 bounces is
less than 1mS,they are regarded as 1 linked
bounce.
TR BB frdh® s 4 A.C.3OOV?,.1§§'1/V\§§6._° 3@ G A
4-5 . . A voltage of 300VA.C. shaft be applied for Imin . .
Dielectric strength o . , Without arcing or breakdown.
between individual terminals and bushing.
frB S fedh® B 25 40 D.C.250V ImA
K QLR . 3 TR o
4.6 ‘I;slﬁgti; Measurement shaft be made under the condition ;3”": ’frﬁbfﬁ Z‘, l‘.'f'_dl()IOMtQH.— I d
- u . . . etween individual terminals an
resistance Wthh a Voltage'v of 250VD.C.' is applied between bushing: 100MQ Min.
individual terminals and bushing.
Eo g P LN " . 0
.. D.C5V ImA 7 &' = %P2
4-7 <100mQ
ClIczsefi Circuit Voltage step-down test at D.C.5V 1ma
esistance
o DC 5V
10KQ
é_ﬂff\@r—;—‘-_% Ek‘l%wIEﬁ'ﬁ;‘Jﬁjﬁq P fi? A B Terminal B
- 4 B el T B B R SRR
4-8 RC JE5 HL B For the implementation of the pulse count or

RC Filter circuit

menu control,always use the RC filter circuit
right as below.

5~ #4¥+iv Mechanical characteristics

ii@%%)ﬁ 360°(4& 1k 45 2)
5-1 Total rotational 360°(Endless)
angle
[110~50gf.cm
+ BEA 4 G Ak oot gL
5.9 B R 4 AR i T RRAE 60+30gf.cm

Detent torque

Only suitable for C.C, equipment.

[1100+£30gf.cm
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Item Conditions Specifications

a1

CI12 g2 i (R I & & 30°4£3°)
12 detents(Step angle : 30°+3°)

53 Number and FOi R Nt BEE R 18 ghz = (R Fg & B 20°£3°)
Position of Only suitable for C.C, equipment. 18 detents(Step angle : 20°+3°)
detents 24 22 = (15 & B 15°43°)
24 detents(Step angle : 15°+3°)
3w iE F S e % 4 500gf h
e 10 fikh
b 5o5h
5-4 R & A static load of 500gf shall be applied
Terminal strength . . :
to the tip of terminals for 10S in any
direction.
ffhih o e fhe %6 e SON(GSAKE) | ) - o 0 e s oo ke g
z i TR E - 7o T FMNAE
phenfrfsi B | 4 feid L 10 4548 o (A PCB % E%‘ AEGRERE R L T A
5-5 Push-pull #is) Without damage to. Or excessive play in shaft no
strength of Push and pull static load of 50N(5.1kg) . ge to. M ve pray m
. . 7 | excessive abnormality in rotational feeling. And
shaft shall be applied to the shaft in the axial . . .
o . . electrical characteristics shaft be satisfied.
direction for 10S.(After installing)
I A 4w ez RY VBT o 1 = S
it BE S iEaiE T o P EG AR ALY~ R - R R
. . v . Electrical characteristics shall be satisfied.
5-6 Resistance to Specified by the clause 7 ”Soldering . . .
soldering heat conditions”. No mechanical abnormality such as a excessive
play.
fhE < fhifcds
i 2 Smm s i £ R 5 e E:ﬁ;ﬁg Wonte
500gf =4 - :
Hh A momentary load of 500gf shall be (mm) ( p-p MAX)
5-7 . . . 120 1.1xL/30mm
Shaft wobble applied at the point 5Smm from the tip
. L ) 5.0 0.7xL/30mm
of the shaft in a direction perpendicular Libh B2 2% 4 42 JER
to the axis of shaft. b= HEe 1 v M IS
L:measurement point from mounting surface of
bushing.
oy . B b 4 SN(0.51Kgh)ende 51 = & -
g 4. . . .
5.8 ﬁdsjha? la irf Push and pull static load of 5N shall | 0.4mm p-p *Z
jalt play. be applied to the shaft in the axial | 0.4mm p-p MAX
axial direction NN
direction.
Bhirde 3 du 3l 5 é_ﬁidv’a‘ﬂ i%"Smm )'i@ﬁ 30N(3.06Kgf)
5 dF o4 10 f48 - . B 4 MR A BT 2 o
. A load of 30N shall be applied at the . . .
5-9 Side thrust . . Without excessive play of bending in shaft.
point Smm from the tip of the shaft .
strength of . o . No mechanical abnormally.
shaft in a direction perpendicular to the

axis of shaft.
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‘P 3 & ST
Item Conditions Specifications
6 ~ @t A {5 Endurance characteristics
B foJF iE E T ght 600~1000/h :E B ‘
61 i 4% 30,000 % o #F 1 tlt2=3mS
@#% 6 | The shat of cncoder shall be rotated to | & B % 4 47 43 £-30%~+10%
Rotational life | 30,000 cycles at a speed of 600~1000/h | Chattering t1,t2=3mS
without electrical load, after which | Detent torque initial value-30%~+10%
measurements shall be made.
BE 40£2°C SRR 90~95% iz R 5 R
WP 24010 ) prrs o ¥ R S F IR
PR 15 PEISRIER o o .
it B The encoder shall be stored at temperature i ‘E‘Z‘w ﬁp 'L'F'I“‘*é' )
621 Dampheat | of 402°C with relative humidity of 90% to | Specifications in clause
95% for 240+10 in a thermostatic chamber .
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H.
After which measurements shall be made.
B R 80+3Cerrif 45 ¢ 2= ¥ 240+10 -]
PooF R S FURRE 1S P ERRIE
-~ The encoder shall be stored at a temperature | fa % & 4~ #p 4% o
6-3 = of 80+3°C for 240+10H in a thermostatic Specifications in clause
Dry heat chamber.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H.
After witch measurement shaft be made.
B R -40£3C eEf 8 ¢ 2 B 240+10 -]
FEo R R~ WIBRTE LS RERSRIE o
The encoder shall be stored at a| p . : %
8 - (CRER
MR temperature of -40+3°C for 240+10H in a T
6-4 _ Specifications in clause
Cold thermostatic chamber. . 4.1~4.6 and 5.1~5.3 shall be satisfied.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H.
After witch measurement shall be made.
Bl 60em F R VERL S e pd GE g AR A B o s KA
o DGR EREE G PR . B o (ezgF ;%gq;x;fw)
6-5 mﬁ‘}é - 'k}‘ The encoder shall be fallen freely at any | No excessive deformation or damage.
Free falling posture from 60cm height to the concrete | (Except the deformation of terminals.)
floor covered with vinyl-tile. After which | And specifications in clause4.1~4.6 and
measurement shall be made. 5.1~5.3 shall be satisfied.
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7 ~ "% ¥ i% i+ Soldering conditions
7-1 & 1 % 3 Manual soldering
BR300CH T o R 3FAPN o
Bit temperature of soldering iron :300°C or less.  Application time of soldering iron :within 3s.
7-2 # % Dip soldering
@ A =16 H G R o
Printed wiring board :  Single-sided copper clad laminate board with thickness of 1.6mm.
AL S 0.82 e plfeg e e %A 0 A IFR T ARBAKF SR O
:91—’ggﬁ%@z@¢@mm»o
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 side surface.
A AFEAGER 100CT > 2 248U R o
Preheating : Surface temperature of board :  100°C or less.
T-37% 4 R R 260CE5Ce ™ R 3Ll fpup o U FARIEAEER S KU oo
Soldering : Solder temperature:260°C or less. Immersion time: Within 3s.Apply the above soldering
process for 1 or 2 times.

8 ~ "% 371 % ¥ 7 Note for soldering method
8-14cT B#T% » 33 & & PCB 1 & B3/ fifiTfe R o
Please avoid soldering on upper surface (the component side surface) of the PC board as shown below.

T

Temin{m
joX) 4
Solder ~ g Eiﬂi

oard

2 7 JE g
82 B4k A G Ark BT A BP Vit £ A A B 2 5HIR)
After the clean welding, if the flux into the encoder may cause poor contact, please note!

9~ H v #* 3 G g9 g %38 Precautions in use.
91@§u'pq¥?ﬁ"’% m_/ﬁ—/ﬂ;’}?;r’éﬁmﬂ;‘Lr E%,ﬁ_)\’é’ﬁfﬁ—ﬁﬁﬁt6l]}” o 37 & %;’éif%qyﬁ’ i é‘r‘%%
AR PRE kB
Avoidstorageandhightemperature,humidityandcorrosionoftheplace,theproductditchwarrantyperiodis6
monthsafterdrainage. Theunusedproductsafterunpackingshouldbestoredinamoisture-proofandanti-toxic
environment °
92%%ﬁ$%ﬁﬁﬁf@~a?%,Qiﬁfﬁﬁﬁ‘%ﬁﬂﬂ%?#ﬁﬁlﬁiﬂ%o
L—F TFH‘FMW—F— i * |
As design of the pulse count process. Care should be taken with operational speed.
9-3 A&t Bt AP OFF R AT v % Lt Bk L Adp 2 112 -
With this part detent positions we always be aligned with a-off phase.Therefore
Make the a phase the reference at the soft ware design stage.
9-4 Al AREF HRfE KA PIE RS LA A2 BV R ELE Bk -
This product when touching wet or water can be influence the pulse wave.
9-5 AF| Fdtdh? i KBRS LS PR G RFARERE e o
The shaft can’t be over pressure. For avoided damaged the function, please Pre-setting the button
direction.
9-6 & | F-4tdh? B 4eiE < Gt A UG R A TN LA o
Please don’t shocking the shaft. To avoided damaged the function.
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Rated capacity (Resistance load)

:D.C.5V 10mA(1mA MIN.)
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Item Conditions Specifications
/e FE MG GERTFRIMER)
1~ (\LFFE‘AF‘)

Operating force of switch

BT * D.C5V10mA 7 R 7 2P 2
2-1 N Voltage step-down test at D.C.5V 200mQmax.
Contact resistance 10ma
Bl B SR B % 40 D.C.250V Al % EERF 100MQr
GHT I ImAMeasurement shall be made Betw;en individual
2-2 Insulation resistance under the Condition which a voltage Terminals and bracket
250VD.C 1mAls applied between 100MQ MIN.
individual Terminals and tracked
B B R 4 AC.300V 1
Ahsd ACO60V2 #4(F T i ImA) | # 75 8 GaURk -
23 it TR A voltage of 300VA.C/min or Without arcing or
Dielectric strength 60VA.C/2 nd (leak current 1mA)be Breakdown.
applied between individual terminals | /X & b2 B B == B 88 Hheh
and bracket
B M B - 4280 Switch £ 88 (i ON)
3-1 Single pole and
circuit and Number of pulse Single throw(push on)
EMHFE
32 Travel of switch 0.5+0.3mm
3-3 A 63N (610+306gf)

R E JTE T Hah & ) BF 500
ARk R & 10,000 4R 0 B
5000 B /14R PFiE (T ¢ R IR] o (hit

Ff® r300mQr T oo

B U &SRR -

. 3 .
4-1 F w .lkgf.cnz ) Contact resistance:300mQMAX.
Operating life The encoder’s shall shall be rotated Specification in
t010,000 cycles at a speed of 500/h Clause shall be satisfied
without electrical load. The
measurement 1S done at 5000
cycles(shaft push load: 1kgf.cm Max)
AR Hil17 H 3 A (3 H 1% H3T
ED12 RFIHKE 2024-2-1 A




