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1 ~ - 4% 58 General
1-1 if * 34% Scope
ARRTFFNTIRG AR TR 2 EF A N 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 RA  RIR R TR T
Unless otherwise specified , the standard range of atmospheric conditions For making
measurements and test is as following limits:

w

ik &  Ambient temperature 15C to 35C
25 % to 85%

t 4% R Relative humidi %§%¥EQ?’
AN F\86kPa to 106 kPa

F /& Air pressure
-3 % %8 E:gfrv Bl Operating téiperature range ﬁ‘ 20 C to +70 C
1-4 %738 & #~F Storage t¢ \perature range P 135 C o +85 ¢
2~ *}ﬁ‘f& Construction

2-1 % =} Dimensions
8ot = 5[] Refer to attached™“eag
3~ 3f L& Rating

3-1 38 =% /& ¢ Rated voltage : D.C 5V 10mA(ImA MIN)
4 ~ 7 F it Electrical characteristics
4-1 wnop i £ HoH
Item Conditions Specifications

AB A B gLandp L85 A AR (R - ) o i B

P EE G e T R (R AR B R
b g

(fig.1) HF Rt ¥)

R -
Output signal

format 2 phase-different signals(signal Asignal B)Details shown
in <fig.1 > (The broken line shows detent position)
ik g S . . ‘
i ﬁ, S 5 ﬁia?] I Q!
Shaft rotational Sienal Output
direction g p
(fig.1)# 1
AAC 5= F) o | on [
. i |
A(Terminal A~C) A signal ; !

WE B 4L B signal OFF | ON

1
C.W. 1_ Detent stability position
(When the switch is provided)

~C 3
B(B C =i Fﬁ) CW direction
_—_—

B(Terminal B~C)
# Detent position cannot be specified for B signal.
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Item Conditions Specifications
112 18 #% $§7/360°
12 pulses/360°for each phase
42 P A - mgag] 4% el 118 i #% §7/360°
i Resolution Number of pulses in 360°rotation 18pulses/360°for each phase
(124 i % #7/360°
24 pulses/360°for each phase
(%] 2)#770 w B Fh1t 3607 /s i & 5 =4 i)
L o
Measurement shall be made under the
condition which the shaft is rotated at 360°/s
B 2 (fig.2)
i T (1 2)
— WE AL = =
4-3 Phase-differe.nce Eff; o *(CW) i/lﬂ(l\iigA;; 0.08T
Ehas OFF :
(A-C [i]) LT ON
B T ] [
B-C [i 3 -
( ) AT
(B 3)#7or ik BE o fhid 360°/s iiE R
Measurement shall be made under the conditfon;
1)Shaft rotational speed 1 360°/s
2)Test circuit
Bl —(Fig.3)
DC5V
10KQ 10KQ
o 1 S ek
44 Switching e B
Characteristics i Q Q @fﬂf
e 1 ;707 JEE——
7 Cum F
% Terminal C
() %f8F ON H#iy 12 & 15V 1T e -
Snfh B OFF dp i &) TR 3.5V 1 b ek fi
(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
Y 7% 7. OFF->ON & ON—OFF H?‘f,ﬁa?l 411 t1,t3 = 3mS
1.5V~3.5V FFEgp atEiy B
4_41 /'ﬁ'ﬁi’;‘a'ﬁ ﬁﬂﬁ;@ﬁﬁﬁ'ﬁ@fﬁg%io f?P Jbﬁff‘:{i:iﬁ“:io
' Chattering Specified by the signal’s passage time from | On the case within detent

1.5V to 3.5V of each switching
position(code OFF~ON or ON~OFF)

, B Signal will be irregular
Oscillation.
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Item Conditions Specifications
ks ON Ripen 1.5V U enT BREH PR
piRFUB2ZEFE€AL Ims M P15V ILT
FION R o ¥ 7h o do% & RECRF 1.5V 0T
Sl e lms PR Rl G T - BR
B o 4ot F = (Fig.3)
P Specified by the time of voltage change exceed
(R#*) .
4-42 Slidine b 1.5V in code-ON area. t2 = 2mS
1dng 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.
w7 R i3 frdh® 54 AC300V & R 1 4450
4-5 . - A voltage of 300VA.C. shaft be applied for 1min
Dielectric strength . . .
between individual terminals and bushing.
@ e s g+ fodh® 25 40 D.C.250V ImA
4.6 ‘I“q 7\1 : ~ Measurement shaft be made under the condition d
nsulation which a voltage of 250VD.C. is applied between an
resistance o . .
individual terminals and bushing.
Efe e JE
i | e Y DSV ImA R TR
osed Lareul Voltage step-down test at D.C.5V 1ma
Resistance
o DC 5V
o 10KQ
AR B B N B I E P T R Terninal B
o * 4 B AT ik R BB A
4-8 RC Jif L For the implementation of the pulse count or

RC Filter circuit

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

5~ #4145 Mechanical characteristics

> i s 360°(& 1k 45 2)
5-1 Total rotational 360°(Endless)
angle
[160+20gf.cm
+ :hl"ﬂl’ ,‘iq"’%,:\,"k'w;tv
i B R 4 4R T i ERE R [1100+20gf.cm

Detent torque

Only suitable for C.C, equipment.

[1150+£30gf.cm
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Item Conditions Specifications

TiHELEE R

U2 g2 i (R Fg & & 30°+3°)
12 detents(Step angle : 30°+3°)

5.3 Number and FAgH bt B R (18 gLz (R I & B 20°+£3°)
Position of Only suitable for C.C, equipment. 18 detents(Step angle : 20°+£3°)
detents (024 Bk i=(R¥ I8 & B 15°43°)
24 detents(Step angle : 15°£3°)
A wm B aiE 2 e F 4 500gf h
w35 R Fhawt 1l ade HEAEF PSR R L LF A
5-4 Terr;ivnal :tren h A static load of 500gf shall be applied | Without excessive play in terminal or poor
& to the tip of terminals for 1 min in any | contact.
direction.
Pt P R | o a i, ey s e .
b o b 5 e SONG.Ikg)h |, o e e s
- it F i W AW E I L o T 5 M &
:t’r‘;fgglugf S qefd 2104 (B PCB S | L R L R REE
18) . . .

5-5 shaft Push and pull static load of SON(5. 1kg) Wlthogt damage to..Or excessive play in shaft no
shall be applied to the shaft in the axial excessive abnormality in rotational feeling. And
direction for 0S(After installing) electrical characteristics shaft be satisfied.

g | Ty &
i A GGG R B EREY -

5-6 Resistance to Electrical characteristics shall be satisfied.

soldering heat Nomechanicalabnormalitysuch as a excessive play.
st X poii
Bushing Wobble
Length "
 § (mm) (mm p-p MAX)
5-7 i b 2.0 1.1xL/30mm
Shaft wobble ,
. —_— . 5.0 0.7xL/30mm
of the shaft in a direction perpendicular S 2 % o g . N
. L HET e 1%+ L2 jEg
to the axis of shaft. . .
L:measurement point from mounting surface of
bushing.
oy . ffih b 4e SN(0.51Kgh)ende 51 = & -
thfhe [ 14 . ) .
5.8 ﬁghaﬁ‘b la irf Push and pull static load of 5N shall | 0.4mm p-p *
axial d?rec}i[ion be applied to the shaft in the axial | 0.4mm p-p MAX
direction.
% TE LR 0pE SRR PR EEE
. A load of 30N shall be applied at the . . S
5-9 Side thrust : . Without excessive play of bending in shaft.
strength of point Smm from the tip of the shaft No mechanical abnormall
Shga f in a direction perpendicular to the Y

axis of shaft.
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Conditions

ER
Specifications

6 ~ @t 4 1+ Endurance characteristics

6-1

3 A

Rotational life

B foJF iE 2T g2 600~1000/h :E B
% & 30,000 % o

The shaft of encoder shall be rotated to
30,000 cycles at a speed of 600~1000/h
without electrical load, after which
measurements shall be made.

F#F 1 tlt2=3mS

+ 805 4 2B 45 B -30%~110%
Chattering t1,t2=3mS

Detent torque initial value-30%~+10%

6-2

R Y e
Damp heat

BE 40+2°C B AR 90~95% E ] f7 R
¢ 2R 24010 p pris > W R~ W R
Pl 1.5 ) PRI RIGE

The encoder shall be stored at temper:
of 40+2°C with relative humidity of
95% for 240+10 in a thermostatic ch
And then the encoder shall be subjfc
standard atmospheric conditions for § :
After which measurements shall be

EERE

t@

6-3

i &
Dry heat

B R 803 Cerf iR 44 ¢ 2 B 240+10 -
o R R E 1SRRI -
The encoder shall be stored at a temperature
of 80+3C for 240+10H in a thermostatic
chamber.

And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H.
After witch measurement shaft be made.

T il KA~ 8 e o

Specifications in clause

MR B
Cold

B R -20:3ChE R fa P el 240410 /)
PE o R~ WROTR 1S5 PEISRIE o
The encoder shall be stored at a
temperature of -40+3°C for 240+10H in a
thermostatic chamber.

And then the encoder shall be subjected to
standard atmospheric conditions for 1.5H.
After witch measurement shall be made.

Jo b R A Hp 2RA o
Specifications in clause
4.1~4.6 and 5.1~5.3 shall be satisfied.

wiE T
Free falling

g 60cm &R ERLS wpd 5
FIG B fokiE s B b R b
The encoder shall be fallen freely at any
posture from 60cm height to the concrete
floor covered with vinyl-tile. After which
measurement shall be made.

23 P B B o R
At o (e shs 2% )

No excessive deformation or damage.
(Except the defor-mation of terminals.)

And specifications in clause4.1~4.6 and
5.1~5.3 shall be satisfied.
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7 ~ "% 3% i+ Soldering conditions

7-1 & 1'% 3% Manual soldering
BE300CHT R 3F P e
Bit temperature of soldering iron :300°C or less. ~ Application time o

7-2 "% Dip soldering
i A =16 hHE 5 RériE o

Printed wiring board :  Single-sided copper clad laminate board with thicRa
WA BV E S 082 P o e SN BV R R R SRR ARE A

Sz - o P ARG A E G ERRE A 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.

FRAFAGERI00CHT > BFE2 240 P o
Preheating : Surface temperature of board :  100°C or less.

7-3% 8 B R 260CE5C ™ ~ R 341 FpILp o r2 b FiF2EFLF- I o

Soldering : Solder temperature:260°C or less. Immersion time: Within 3s.Apply the above soldering

processfor 1 or 2 times.

8 ~ & 171 % ¥ 7 Note for soldering method
8-1 4™ W #77F » 72 & A PCBHF ! o FHaHiTfm -
Please avoid soldering on upper surface (the component side surface) of the PC board as shown below.

ST

Termggiiii:jw
joXe) é
Solder —~

J B AL AR 2R
B2 ME A S ek BTN Tl B Vi 45 A B LR
After the clean welding, if the flux into the encoder may cause poor contact, please note!

P. C. B3R
P.C. B Board

9-~H T * 3 g i g £ @ Precautions in use.
0-1 FALMFLBEPBEFLTS N ARE N LFTRAOCREI PRY 2 o452 KEART =
SFRA S R PD A SRR
Avoid storing the products in a place at hihg 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
isopened,please store it with proper moistureproofing,gasproofing etc.
92 $iofs BIRMBFHCHVRIL « 3P, B A4 Y B R OREDFIEE ford FEEAE -
R RIS L
As design of the pulse count process. Care should be taken withoperational speed.
9-3 Al Rt Bt i Adp e OFF 5T v & Lt Rk P Adp s 18 -
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 &AM R A RIFIRM AN AL BV B AL Bk A -
This product when touching wet or water can be influence the pulse wave.
0-5 A 3| S ¥thhT i SRR WA SBAGRE LR E e b o
The shaft can’t be over pressure. For avoided damaged the function, please Pre-setting the buttondirection.
9-6 & 4| F4tdh A B 4B S b4 0GR A S R4 o
Please don’t shocking the shaft. To avoided damaged the function.
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Item Conditions Specifications
#B‘-fh H B3R (HITRHLAMEA) -
CHTFE(REL )
Rated capacity (Resistance load) :D.C.5V 10mA(1mA MIN.)

F=N LA A

* D.C5V 10mA = & " T 2R 2

2-1 . Voltage step-down test at D.C.5V 200mQmax.
Contact resistance 10ma
3 B R % 4 D.C.250V 3 & EFEF 100MQ 12 H
BT ImAMeasurement shall be made Between individual
2-2 Insulatlon resistance under the Condition which a inals and bracket
250VD.C 1mAIs applied MIN.
individualTerminals an
ERe R R o N
A A.CO0V2 #)4
23 LS A voltage of 300VA.C
Dielectric strength 60VA.C/2 nd (leak ¢

applied etween individu
and bracket

H 1% ¥ 3£ (§& ON)

Operating force of switch

BB 2 B~ 4% 2Lk Switch .
31 circuit andNumber of pulse Single pole and
p singlethrow(pushon)
B EE
- = S5+0.
3-2 Travel of switch 0.5+0.3mm
ﬁ% 77 4

3-3 A 63N (610+306gf)

B ﬁ FFIEE T ¥dh & ] pF 500
AtpiE B FERE 10,000 LR o B
5000 1 AR PFiE (7 ¢ PRl 2o (bhit

B F 1E:300mQ 12T
Hv RS AR

3 b &4 lkgf.em 12 T) .

4-1 Operating life The encoder’s shall shall be rotated Cont'flct 'res1'stance:300m§2 MAX.
010,000 cycles at a speed of 500/h | Specification in
withoutelectrical load. | Clause shall be satisfied
Themeasurement is done at 5000
cycles(shaft push load:1kgf.cm Max)

A AFR i1 H 3 WA e % HT
ED12 R HET 2010-5-20 A




