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1+ General — % 57
1-1 ~ Scope i * Rt:
This specification applies to 12mm size low-profile thin rotary encoder (incremental type) for microscopic
current circuits used in electronic equipment.
ARRLTRFFNRTIRAM]RATRI2A T E N REE
1-2 ~ Standard atmospheric conditions & % ;% i
Unless otherwise specified ,the standard range of atmospheric conditions for making measurements and test is
as following limits:
BTG RRN  RER T RET e
Ambient temperature § & : 15C ~ 35C
Relative humidity #p$H/& & : 25% ~ 85%
Air pressure # & : 86 kPa ~ 106 kPa
1-3 ~ Operating temperature range i * /g & # ] : -40C ~ 85C
1-4 ~ Storage temperature range %1% & # Fl : -40C ~ 85C
2 ~ Construction 1‘#&%
2-1 Dimensions < =} Refer to attached drawing = *7%d = &[]
3 - Rating %f &
3-1 ~ Rated voltage =& & : DC5V
3-2 ~ Maximum operating current (resistive load) # < g T L/ (FE4ef %)
Eachlead % 4p ¥4 : 0.5mA(MAX 5SmA;MIN0.5mA)
Common lead 2> % ¥4 © ImA(MAX 10mA; MIN 0.5mA)
4 ~ Application Notes i * }+ e 38
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.
AR B EPRE FEDE > ARMrSE TR AR ARY R 378 HEAR T Renfbp
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4-2~The encoder pulses count method should be designed with taking operating speed ,sampling time and design
software into consideration .

RS E O RLATEE S kR FeiE B RRAW PR A T3 w R T RS Y Bied o

4-3 ~ With this products ,detent positon will always be aligned with A-OFF or ON phase. Therefore make the A
phase of the microcomputer the reference at the soft ware design stage.

A S G T B G PFARR A ) A OFF & ONGIR i » Tt sk 3 e MR sr T R R % o

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

BRIEFRE Y RIIN PR TCRpALTRE -

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

waveform.

AE SR AP IIR > T g B AR

A N 3 P T 9%
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5. Electrical Characteristics TF
NO. ITEM CONDITIONS SPECIFICATIONS
B % E P iE A
Note: Output signal is 1 pulse per 2 detents. | 2 Phase-different signals (signal A,
And terminal A-C is pulse ON or OFF at signal B)
detent position. No specified output of Details shown in ( fig.1) (The broken
terminal B-C at detent position. line shows detent position .)
AR EW ﬁi%l MBS NEI2B T IR [ASBAARA B ,u,ﬁis?l A e
fro BT B8 PFA-CH 3 atONSE | <Bl 1> ma A 74 + B850 oo+ 8k
OFFk it » m B-Cx3 72 iv8 2 & & Jauit B
Output signal Shaft rotational Signal Output
5.1 format direction
CEEY Pt v f7 %e By 2k )
A (Terminal A-C) \ .
A(A-C 35 ) o : 1
-Cxp—~ e 1 .
CW. oN _—l I B W L
g = 5 - 1
FREES B (Terminal B-C) OFF E : ! :
BBCx+®) oy -l Jb L
A (Terminal A-C) Ui _l i N 1 L
1 i 1 1
C.C.W. AACsam) | - A
i A OFF T
S B (Terminal B-C) N ' ! i ;
B (B-C :#43 ) ' ooroo
5o Resolution Number of pulses in 3600 rotation. 15 pulses/360° for each phase
i A ST ?ﬁ360°ﬁﬂ$§] J1 % i 15 i 7% {#7/360°
RER LK ¥ P g o
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NO. ITEM CONDITIONS SPECIFICATIONS
B %5 7P o 24,
Measurement shall be made under the condition as follows.
1)Shaft rotational speed : 360°/S
2)Test circuit :  (fig.2)
T (B2) 7w R $h11360%/F) ik R v P 2o
<Fig.2> <Fig.3>
DCEV
10K 2 10K 0 OFF
Switching Terminal & Terninal B 3. 5¥
5-3 | characteristics AT i B} B¥ T 1. 5V———~fHH - — — 4
g 43 M Encoder ON :
e I ul
o Terminal C
7 T at
(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.
(1) %45 F OFF :rﬂsi%]:': TR 3.5V ek iy e
% F ON a‘ﬂﬁ%] IR RSV LT ek Ay e
Specified by the signal’s passage time from 1.5V to 3.5V of each | On the case within
. switching position (code OFF~ON or ON~OFF) (Fig.3) .detent, B sigpal Wﬂl be
Chattering irregular oscillation.
5-3-1 i #7% fOFF>ON # ON—OFFF » #§ 11.5V-3.5VIL B | 4 yype s bgp g
Bl &R Bz FehB LRI R
Z_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
Sliding noise chattering(t1 or t3).the voltage change shall be regarded as a part
(Bounce) of chattering. When the code-ON time between 2 bounces is less
5-3-2 N _ 2<2mS
FEeseg than 1mS.they are regarded as 1 linked bounce.
(R §Y) SAEONFRA Pl SV b en BB H R air Tt & ¢
AA1EF 2 F L5VIIT chONRA T 7F ok & REPF LSV
T e R Rl E o R E G Y - B R
O & LK 2 ¥ P £ R F
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B %fu 3 P f‘% e A;FL*%,
534 Sliding noise The voltage change in code - OFF area. 3.5V MIN
o v % OFF 284 cnd B 86 o 3.5V 1
Measurement shall be made under the condition which
the shaft is rotated in speed 360°/s.
1 360°/s ek B ThhiE (7w i o
T
CCW
LI R W OF
AR S (A~CIE])
Slgnal A —-——— ON
----- OF
. Bz & ®B~CIa) -
54 Phase dlffe’rence Signal B ON AT = Sms
A A AT In(fig.4) LBl 4
CwW T
B 1 5 R | o5
AfRH(A~CH])
Signal A e (o1
B2 2(B~CIT) oF
Signal B
----- ON
| AT
(Fig.4)R®] 4
Measurement  shall be made under the condition Between individual
Insulation which a voltage of 50V DC 1min is applied between terminals and bushing
5-5 resistance individual terminals and bushing. 10MQ MIN.
BRI LS e KEFE TR S0VDC » 4 XS <38 At
10MQ 12+ o
Dielectric A voltage of 50V AC shall be applied for 1 minute Without  arcing or
5.6 strength between individual terminals and bushing. breakdown.
WS b ok EHFER 4 ACS0VER 1 A4 - F G B GEE
N I 3 I & B 7% —‘F%
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6. Mechanical characteristics 1%+ {44t

NO. ITEM CONDITIONS SPECIFICATIONS
B %L P T @ 2
6.1 Totalarli)gtilélonal / 360°(Endless)
[yt 360°( 1 #8)
Detent torque | Only suitable for C.C, equipment.
62 | g gl e g v rt g R AP 5+3mN.m. (50:+30gf.cm)
Number and
63 podséiirzs()f Only suitable for C.C, equipment. 30 detents(Step angle: 12°+3°)
v mger | BT T RRR 30 BT (F IR & R 12°43°)
bl
Push and pull static load of 100 N(10 kgf) i‘::ﬁ:g da;lig: ZZ:S?CZSSIVG play
shall be applied to the shaft in the axial [0 CXOESSIV )
Push-pull o . abnormality in rotational feeling.
direction for 10S.(After soldering of the PC . .
6-4 | strength of shaft board) And electrical characteristics shaft
WA o ook T L
fided & 10 f4 (549X PCB 1 ) SR RAR T RFER
A static load of 3N(0.31Kgf) shall be applied to . . .
Terminal the tip of terminals for 10S in any direction Wlthput excessive play in
6-5 strength HF @ eniE {2 e E 4o AN(0.31Kgh i | t‘iﬁim;a{:,) I;pio;f;? 20; N
T w410 ,f,;ﬁ,_. ;w:\ LR TS =iy
A momentary load of 2N(200gf) shall be applied
at the point Smm from the tip of the shaft in a 1.0x L/ 30mm p-p MAX (L:
6.6 Shaft wobble | direction perpendicular to the axis of shaft. shaft length)
) Fhif b BhE ) Smm e i S e B4 4e 2N (200gf) | 1.0x L/ 30mmp-p 1 T (L:%
SERA EER)
A to# TS 5 PE
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NO. ITEM CONDITIONS SPECIFICATIONS
BB % F iE B
Side thrust A load of 20 N(2.04 kgf) shall be applied at the Without excessive play of
point 5 mm from the tip of the shaft in a direction | bending in shaft. No mechanical
6-7 stre,r{gth i)f Sh?]ft perpendicular to the axis of shaft for 10 s. abnormally.
PR T s S mm ke 20 NQOAKgDents |74 | Bhh 19 1 ATRS % 42707
R
10 #)48 2.
Shaft play in
rotational Testing by angle board. 4° MAX
6-8 wobble v &Rl 4017 =
ey 2
By i
7 ~ Endurance characteristics f A 4 5%
NO. ITEM CONDITIONS SPECIFICATIONS
B % %P iE HH
The shaft of encoder shall be rotated to 30,000 Chattering t1,t3<5mS
cycles at a speed of 600~1000 cycles/H without &% t1,t3<5mS
electrical load,after which measurements shall be | Bounce 2<3mS % #* t2<3mS
made. Torque: Relative to the
71 Rotational life | Rotate Torque = 100gf.cm previously specified
= B f g iE T o1 600~1000 % /0] pEiE B w | value:-50%~+10%
# 30,000 % AR A B RRE D
1 cycle: rotate 360° CCW rotate 360° -50%~+10%
CwW Phase-difference: 3ms Min.
1% 35 78 pF 444 360°:3 e 444 360° © Ap A % 3% 3ms
A P 3 5 7% K
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NO. ITEM CONDITIONS SPECIFICATIONS
B 5 E P B OFEOiE B HAE

The encoder shall be stored at temperature of 40+2°C
with relative humidity of 90% to 95% for 96+4H in a
thermostatic chamber .And the encoder shall be

7-2 Dimghfat subjected to standard atmospheric conditions for 1.5H,
R After which measurements shall be made.
B R O40£2°C, R B 90~95% e g B R ¢ A
964 | RS, W B ~ WIRY B 1S ) P RIGE.
The encoder shall be stored at a temperature of
85+3°C for 240+10h in a thermostatic chamber. And Specifications in clause
then the encoder shall be subjected to standard all items is shall be
Dry heat . . . )
7-3 S atmospheric conditions for 1.5h .After witch satisfied.
T measurement shall be made. SN SRR RN
B R 85+3°C efa g 45 @ 2 ¥ 240+10 o) pF,¥ R~ W
BT R 1.5 ) BE SRR
The encoder shall be stored at a temperature of
-40+3°C for 96+4H in a thermostatic chamber . And
Cold then the encoder shall be subjected to standard
7-4 o atmospheric conditions for 1.5H .After witch
MOR A
measurement shall be made .
B R -40£3°C faif fa ¢ 2l 964 ) BEF R~ F R
¥ 1.5 ) PFiS R
A new uniform coating
of solder shall cover 75%
Solder ability The terminals shall be .immersed into solder bath at mi‘nim.um of the surface
7-5 1% 49 260°C£5°C for 3s+0.5s in the same manner as para. being immersed.
- B+ B 260°CH5°C i & R 47 4 247 3 520.5 F) ZE e AT T5%r %
AR Vit E
A K 3 P e
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NO. ITEM CONDITIONS SPECIFICATIONS
B | P Bl 3 E 2 21

[ ] Manual soldering + 1 %
Bit temperature of soldering iron : 350°C less than
Application time of soldering iron : within 3 s.
BB 350°C r24TF o PERF 3 fyup e
[ ] Dip soldering #, %
1. Printed wiring board : single-sided copper clad laminate
board with thickness of 1.6mm;
#* A4 1 t=1.6mm ¥ G Har ,
. o . Electrical
) 2. Solder flux: Flux of 0.82 specific weight in bubbing type, ..
Resistance ) X characteristics shall be
¢ solder flux coating apparatus shall be used and bubling dsfied
0 satisfie
. surface height shall be defined substantially as half thickness )
7-6 soldering No mechanical
of substrate, Flux shall not flow up on substrate surface; .
heat . , N , abnormality.
BRURER] DG H F e Nt E 0.82 0 F e R B g B AR o 3
CET N v . . ARG
ERFER- LR A P REHA T EELG oo L aeem e @ s
. ; F% ARy
3. Preheating : Surface temperature of board: 100°C or less;
Preheating time : within 2 min.
A RFEEHEAR 100°C 10T » PR 2 AP o
4. Soldering : Solder temperature : 260°C+5°C less
Immersion time: within 5+1 s
TR DR R 260°CH5C 0 PR Stls e
Apply the above soldering process for 1 or 2 times.
AR 13 2%
£ Pt IRE £ 7%
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Push switch portion & FF B 3% &

Note: The following specification is only suitable for the one type with switch construction of EC12
encoder series.

T RER

EF A ECI12 %S B 4 7] ¥ mr&g‘%f#_o

1-1 ~ Rated capacity (Resistance load ) $f 2.2 & (212§ &7)

DC 5V 10mA (1ImA MIN)

1-2 Electrical characteristics & # %%

NO. ITEM CONDITIONS SPECIFICATIONS
B 5. 7P I B
Contact Volt tep-d. test at DC 5V 1mA
?n ac oltage step-down test a m 100mO MAX
1-2-1 resistance * DC S5V ImA 7 &' T 2P|
100mQ 27
T IE
) Switch is operated at the rate of 1 cycle 1 sec .The 1 cycle
Chattering 10ms MAX
1-2-2 . shall be OFF-ON-OFF
wT s . 10ms 127
1 #5481 13K (OFF-ON-OFF) 4k iF B B .
Measurement shall be made under the condition which a Between individual

Insulation | voltage 50V DC Imin+5s is applied between individual terminals and bracket
1-2-3 | resistance | terminals and tracked 10MQ MIN.

BHRRE | pBF X EFEF w4 TR DCSOV ] & &+5 F) S X R

10MQ 12+

Diclectri A voltage of 50V AC /min or 60 V AC /2S( leak current Without arci
104 relee rlllc ImA) be applied between individual terminals and bracket. b ' kO(;l arcing ot
S| ostrength s g e s 4 AC SOV 1A 4 AC 60V 2 4 4a( i | reakdown.

AR | o TR
B /- lmA)
1-3 Mechanical characteristics 1% # {4 it

Switch circuit and Single pole and single
1-3-1 number of pulse throw (push on)

PR TR BBk HisH 4 (48 ON)
& LK L 2 A
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Travel of switch

1-3-2 +
B 0.5+0.3mm
Operating force of
1-3-3 switch

BB e 4

4+1.5 N (400+150gf)

1-4 Endurance characteristics &t X |4.5%

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

B fAF0E 2T FH R ) pE 18004300 X £

electrical

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

141 Push operating life | i# & 428 20000 =t . (fhfs /R 4 lkgf 2 T). satisfied. Operating force:
E 80% of initial value.
T 200mQ 1T
1-2-2~4,1-3-1~2 & &_%
HRRE. BHEFIT 2 &
& e 80%.
RoHS Compliance
N " % I & LA |
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