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1. -B¥% General

t-1 ARERE Scove
OHBECEE LTRIRSCAVSNIMERERA 1 2EBK -9 -1/3-JCART S,
This specification asplies to 12mm size low-srofile rotary encoder (incremental tyeel for
microscopic current circuits. used in electronic eaquioment.

1-2 BBRE Standard atmospheric conditions
FEUHCEEOLVRY, XORETHE,
Unltess otherwise soecified. the standard range of atmospheric conditions for making measurements
and tests is as follows:

2 K Ambient temserature :15°C to 35°C
BHRE Relative humidily : 25% to 85%
¥ E Air oressure : Bb6kPa to 106kPa

BU. RBLEULNAG, XNEIRBTHB,

It there is any doubt about the resulis. measurements shall be made within the following timits:

2 B Ambient temoerature 1202 1°C
BHRE Relative humidity : 63% to 67%
% E Air oressure : 86kPa to 106kPa
1-3 BRERER
Ocerating lemperature range : -10°C to +70°C
1-4 REEKER
Storage temperature range : -40°C to +85°C
2.%8 Construyction S
2-1 %% Dimensions
ENEURCS 3,

Refer to attached drawins.

3. 8% Rating
3-1 XTRRE
Rated voltase :D.C SV

3-2 #RRR  (EWAE)
operating current (resistive load)
£y-F  Each lead : 0.5mA (MAX SmA. MIN 0. 5mA)
JEyY-F  Common lead ¢ ImA {MAX 10mA. MIN 0. 5mA)
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A . P
CLASS No TITLE 7° WYaE-AVIY AL YTFRRE )
PUSH MOMENTARY SWITCH SPECIFICATION (SW02)

1. TREE (BWAR)
Switch rating (Resistor toad) D.C.5Vi0mA (1mA MIN)

#m Electrical characteristics

BB $ B B &

%L, ltem __Conditions Seecificatipns

2- 1 BRI D. C. 5V I mARERTECTHET 2, 100ma MAX.
Contact Measured by the ImA 5V D.C. voitage dropo method.
resistance

-HRFv 5y 1449 (OFF-ON-OFF) 18Th#&t5, 10msechT
Chattering Switch is operated at the rate of | cycle 1 sec. Less than 10msec

%v The 1 cycle shall be OFF-ON-OFF.

T BF-RAERCD. C. 50V ImABNTS, R -RARRCTI OMOLLE
Insulation Measurement shall be made under the condition which a Between individual
resistance voltaoe of S0VD.C. ImA is aeplied between individual terminals and bracket:

terminals and bracket. 10M0 MiN.

b"* HSE ST-RAEECA. C. 50V148RG. A. C. 60V2BRANTS, R 7-7 - AERRABVC L,
Dielectric ()-78K1mA) Without damase {o parts.
strength A voltase of SOVA. C. shall be applied for Imin or arcing or breakdown.

voltage of 6OVA.C. shall be apelied for 2sec between
individua! terminals and bracket. (Leak current:1mA)
T N 2(oFRTHCRENTEY 2T,
Note: Shatt is insulated from switch terminal.

3. BEOME Mechanical characteristics

Ilen ‘ Conditions Seecifications
-1 24 y¥Ol - RaR BB (Push on)
Confact S.P. 8. 1. (Push on)
arrangement
-0 249F760E 0.4
Switching 0. 5-¢.5mm
3-3 p . +
A 3N (30659 )
oeration force
4 HAKE  Endurance characteristics.
* R R B
Item gonditions ulHﬁSoeclflgfllons
RET: RAG-THEERS00BNRAT20. 00 0ENEML, B :200mallT
Overating er@b\ﬁ!2$5.000T¢Hiitﬁ5.(ﬂﬂthIst'chT) 0k, TRRREAZTACL,
The shaft of switch shall be 20,000 times at Switch confact
a speed of 500times per hour without electrical load. resistance:200maNAX.
after which measurements sha!ll be made. Excent above itenms,
However. an interim measuremeni shali be made soecifications in
immediately after 5.000 times. clause 2.2~4. and 3.1~3
(strength of shaft 1Kef cmMAX) sha!l be satisfied.
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¢« /7 )
4, KEKME  Electrical characteristics
1] & # ] %
liem Congditions Soecificatigns
4-1|En@s A. B2ESOuBELNEL, BAG
Qutout sienal <fio. 1>ORYETE,
29 oRROB&T Y 4 IHRCT
ABSGENOF FOREGECHEC Y
BESURELT. (“U7')“/9ﬁéf
NRENT Y yIUBETT.
2 Phase-different sisnals
SienalA sisnal
Details shown in <fig. 1>
(The detent oposition will
always be alioned with
A-ohase but B-ohase has
<Fig 1> no seecification (The broken
line shows detent oosition of
with-detent tyoe
NEERE ‘! €& EhEk
Shaft rotational direction Signal Qutout
t [
FF
A (A-CHTR) 0 _l J
RitHA AlTerminal A-C) on L : : L
C. W
FF
B (B-CRTH) 0 _I I_
B(Terminal B-C) ON L l
] ]
F ;
A (A-CRFE) 0 F_| , ,' |
EBitya A}(Teruinal A-C) on i )
C.C. W T T
OFF
B (B-CRFM) __l L
B(Terminal 8-C) ON L
4-2| WK 1 BRCTEhEh /U028 28 240° 42/360°
Resolution Number of opulses in 360" rotation. %:rD:;::sgagg
4-3| 24 yF U/t TRIGEEN<fie. 2>%MAL. BENE360° - ST'DRATERELAET S,
Switching Measurement shail be made under the condition as follows.
characteristics 1)Shaft rotational soeed : 360°-S”
2) Test circuit to<fie. 2>
<fig. 2> DCSV <fig. 3>
10ke 10ka OFF l m"
ART BT 3.5V
Terminal A Terminal B
é & 1.5V ‘
{ f 1v3-9 ON
Encoder t
1 3
t, 2
Cikt =
Terminal C
Y, -,
(3 2-FONKE LORER1. SVHTORBEE), - FOFFRE : HHREAN3. SVHLORS%T I,
{note) Code-ON area @ The area which the voltage is 1.5V or less.
Code-OFF area : The area which the voltase is 3.5V or more.
nf Fryyvy - FOOF F2ONERUON-OF FORD, #h1. 5V~3. SVORANRCTREY S, .ty s 3ms
Chattering Srecified by the sisnal's passave time from 3.5V to 1.5V or|2U77H20A8. )y liETH
from 1.5V to 3.5V of each switchine position (code OFF-ON BEESOF 517 mtf
or ON-QFF). B ohase at detent position
has no seecification
with-detent tyoe
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3E % # . ] 3
ltem Conditions Specifications
2|8 4L (Ko2) - FONDSAD1. 5VILLOREXMMREL, FroYuTt . t AELORCInSHLD 11, & 205
Siidins norse |1, SVATOONBAERTSLOLTS, Tr, M) (RCI ! SVITORRNI nShoNe

(Bounce) 0. HOmN/ (L BT 3,

Specified by the time of voltase chanpe exceed 1.5V

in code~ON area.

When the bounce has code-ON time less than 1mS between
chatterines (t, or t,). the voltase change shall be
regarded as a part of chattering.

When the code-ON time between 2 bounces is less than ImS.

they are regarded as 1 finked bounce.

3| %) (L 3- FOFFOSZORER 3.5Vt
Sliding noise The voltagse change in code-OFF area. 3.5V MIN

4-4| HBE BT -BAERCA. C. 50V IMANT3, (V-78&1nA) LERRNGVC L.
Dielectric A voltase of SOVA. C. shall be appiied for Imin between Without arcing or
strength individual terminals and bracket. (Leak current 1mA) breakdown.

4 - 5| RIEER SF-REAENCD. C. 50vaAET3, RT-RAERCTIOMONLE
iasutation Measurement shall be made under the condition which a - Between individual
resistance voltage of S0VD.C. is apolied between individual terminals |terminals and bracket:

and bracket. 10Ma MIN.

4 -6] % TRTHFNLEET 2., <fig. 4>EBWT
Phase-difference |Measurement shall be made under the condition which the AT=0. 08T 5t MIN

shaft is rotated in constant speed. incfig. 4>

<fig. 4>
BiiAA |<_T__,|
OFF
AB® (A-CHD l
Signal A —l.__ —

BES (B-CH) i
Signal B -.._ON

AT

BB AR T
CCW e

OFF
ARS (A-CED [
Sieonal A L -—-8§F
BES (B-CR)
Sional B —--—0N

o)t
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5. BRNRE Mechanical characteristics
iz} & # ] g
dtem Conditions Svecifications
5- 1] 2BEAR 360° (TVFL2)
Total rotationa! 360° (Endless)
angle
§-2| 7Yy b AD (709763 804AR) 3 ~20mN-m
Detent toraue (Aoplied for with-detent type) (30. 1~200. 491 -cm)
gL, -10° C~+5° CTQ. W
BETAC L.
Shaft rotatable
at -10°C~+5°C.
5-3} 7Yy 7 ARRULE (99 y7H2OKAR) 24R7097
Number and positionl (Apelied for with-detent typel 24 detents
of detents. (ZFy7AE 15 £3°)
(Step anole:15°23")
5-4| WHEL3IA%N WOBURRIZYFMCSON (5. 1Kef) OBEEL 1088015, (PCB¥ERIE WU, FUVEELT, 115%0)
Push-oull Push and pull static load of SON shall be soolied 1o the |REABCRAKERERRTICL.
strenoth of shaft [shatt in the axial direction for 10S. Without damage to. or
{(After soldering of the PC board) excessive play in shaft.
No excessive
abnormatity in
rotational feelins.
And electrical
characteristics
shall be satistied.
5-5| RTHE ETABROHEN-AMCIN (0. 31ko{) DIEE% 1 OVRIZ 3. FLVTIRUVBATREEUBVC L,
Terminal strength |A static load of 3N shall be aeplied to the tie of Without excessive
terminals for 10S in any direction. play in terminais or
poor contact.
5-6| W% REEHS5mmOUECSN - m (0. 51 ke f - cm) DTE- 2V HENLS, 1. 0XL/30mmp~ oM
Shaft wobble A momentary load of 5N-m shall be aeplied al the point l.OXL/30nno-g MAX.
Smnm from the tip of the shaft in a direction pervendicular (LORERTHMRT 3, )
to the axis of shaft. (i:Shaft fenoth)
5-7| NOEBERLAE WEEASSmuOREC20N (2. 04 ke f) OWEER 1 0BENZ 3, (PCBYEAHE) FUISRY. RFYOBVIL.
Side thrust A load of 20N shal) be apelied at the coint Smm from the . RRACRREOBVC L,
strength of shaft |tie of the shaft in a direction pereendiculac to the Without excessive play
axis of shaft. (After soldering of the PC board) or bendine in shatt.
No mechanical
abnormality.
s-slROBELEEH & AEBCTHET 5. 4° HA,
Shaft siay in Mesure with jio for rotational anvle 4° MAX
rotational wobble
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b [z] & f ] B
item _ Conditions Specifications
5-0 | BALHRR THO " QAEHRGER "L S, GArRis. SRRSELARYS
Resistance to Specified by the clause 7 “Solderine conditions . ct. 3k FUVSSERACRE
soidering heat ) (A
Electrical

characteristics shall
be satisfied.

No sechanical
abnormality such as 3
excessive play.
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6. MABK Endurance characteristics.
B &% f ] ]
liem Conditions Specifications
5-1] L9 THAREE RANTHE600~1000/HORAT, 30, 000EENEENAMEET, Frovvy7 ti. t:55mS

Rotational life |The shaft of encoder shall be rotated to 30.000 cycles at |V t,53mS
a speed of 500~1000/H without electrical load. after Chatterine t. t;85mS
which measurements shall be made. Bounce {,33mS

VANYL ;. 71
) 9o aOHEH)
Detent tfeeling has to
remains.
(Avplied for detent type
6-2| 3% $4012° C. ZEI0~I5%NESTIMHC 240+ 1 ORMMEE. ¥2, BIPC). SHR IMRRERR T B L.

Damp heat |t $ N Seecifications in
The encoder shall be stored at a temperature of 4022°C withjclause 4.1~4.5 and 5.1
retative humidity of 90% to 95% for 24010H in 3 ~5.3 shall be satisfied
thermostatic chamber.

And then the encoder shall be subiected to standard
atmospheric conditions for 1.5H, after which measyrement
shall be made.
6- 3|t ZE85+3° COESRPC2401 1 0BRNEY. B2, RIPC (. SREKETS. TRREERRTSC L.

Dry heat The encoder shall be stored at a temperature of 85£3°C for Soecifications in
240+10H in a thermostatic chamber. And then the encoder clause 4.1~4.5 and
shall be subiected to standard atmoseheric conditions for 5.1~5.3 shall be
1.5H. after which measurements shall be made. satistied

|6-4| B34t SX-40+3° COESMHC24 01 1 ORRREY. B2, BIPC1. SHEEETS, MR RRT AL,

Coid The encoder shall be stored at a temperature of -4013°C Speciications in clause
for 240+10H in a thermostatic chamber. 4.1~4.5 and 5. 1~5.3
And then the encoder shall be subiected to standard shall be satisfied.
atmospheric conditions for 1.5H after which measurement
shall be made.

6-5|HETH 60 c nOEhR LYRSDHERDABSOE =9/ W EEo1 27 Y - ORLZBECATEE S, FUVER. WASFOMAR%E

Free falling The encoder shall be fallen freefy at any sostyre from 60cm |AE¥3CL.
heioht to the concrete flgor covered with vinyl-tite. after | (Bu. BFBOLFORC )
which measurement shall be made. No excessive

deformation or damage.

(Excerl the

deformation of

terminais.)

And specifications in

clause 4. 1~4.5 and 5. 1~

5.3 shall be satisfied.
6-6| et 10~55~10Hz LR 25 (1RN14/581. Snm) £X. Y. 7. #H6C TRRREARETECL.

Vibration 2807 3, Specifications in
The following vibration shall be asolied to the encoder. clause 4. 1~4.5 and 5. 1~
after which measurement shall be made: 5.3 shall be satisfied.

The entire freauency ranse. from 10Hz to 55Hz and return to

10Hz. shall be transversed in | min.

Amplitude (total excursiaon) : 1. 5mm

This motion shall be applied for a period of 2K in each of

3 mutually perpendicular axes (A total of 6H}
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1. BAFERUKR Solderine conditions
7-1 ¥gAr088 Manual soldering
2¥300° CHT. REIBHRK

Bit temperature of solderine iron :300°C or less.
Aeplication time of soldering iron : within 3s.
1-2 F4v7QAEORA Dipo soidering

- EARR -t GHEWEREER

Printed wiring board: Single-sided copver clad laminate board with thickness of 1. 6anm.

73992 HE0. 82KLENTITyI AERVRERY 57 - CTRIERAL, BREANFAEARE L. MORERECT T ADRAFBC L,
Flux:

*Seecific eravity: 0.82 or more.

‘Flux shall be applied to the board using a bubble foamine tyee fluxer.

-The board shall be soaked in the fiux bubble only to the middle of its thickness.

-Fiux shait not come into contact with the comoonent side surface.

Fie-+  AEEERE100° CHT. BRI AYA

Preheating:
‘Surface temperature of board: 100°C or iess.
‘Preheating time: within 1 min.

QAL 188260° C15° C. BR3BL 1 BLA
Soldering:
-Solder temoerature: 260°C 15°C.
-Immersion time: Within 32is

BEOI8% | B37-02Ea8T 3,

Aeply the above scldering process for | or 2 times.
8. BAERUROTEESE Note for soldering method.
8-1 TRMLICP. C. B. NLBCRARRIETIERS, SRICERN,

Please avoid soldering on ueper surface (the component side surfacel of the PC board as shown bdelow

. | 33
QA .
Solder\\\\ Terminal
\\\ P.C. B.
QALK .
Solder

8-2 ¥BF (v7° ROXICHOVWTIRIVI-9 -ARLITYIAFRATIRESHY,
RRTRORBEZYZTOTIARENE Y.
Please avoid cleaning of PCB board because the fiux used during the die solderine process may enter
the encoder and cause poor contact
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9. Ok, BRVENSEE  PRECAUTIONS [N USE

9-1.

9-2.

REUAE. SROBRRUBRES RERUTTAL

During oeeration. storave in high temoerature and humidity .and in corrosive 9as
should be avoided

IVI-9 -ON WZADY L ABORRCEVTEREAL® -} L HUI° WU S44A, Y2FUDT 94 LELC
dEL. EREROLBERARNET.

At design of the pulse count process. care should be taken with operational sceed.
sampling {ime. and masking time etc.

C KEREI Y/ HBCTABYOF FRETRREGYETOT, V7 HRITRABERTRITAVEY.

With this part. detent position will always be alioned with A-OFF phase. therefore
make the A ohase the reference at the soft ware desion stase

CIVI-ST 0N A2hoY HAROBRETRD 7 (S -EVh B LA ERLET.

At desisn of the oulse count orocess. useing the C/R
filter circuit as bellow is recommended.

0CS5v
10ka lOkQ::

10ka 9 10ka

ART _ BT
Terainal A UU* | Terminal B
13-4

0.0WFZ | s == 0. 01¥F

FE—]

Ch?

Terminal C

Z % Z

. ANSDRGCEEAAFHPYETE, N V2BRCREFRETIAREFHYITOT.

R CREXRFPPSBVE I RENVET.

Care must be taken not to expose this product to water
or dew to prevent nossible problem in pluse output wave form

. ARSERCHLARORBLONAEDY 2T, HARELRRIBLAFB)ETOT,

HOEPUBHOIACTA FERISFNEEESBVLET.

Cosideration to orovide protective guard for knod
is highly recommended to avoid side eressure to the shaft.

. AUSENCHUAROEENSEDY 2T L. RERELRRIBAFBHYTTOT,

CEETRV.
Excessive impact force may decrease the performance of this sroduct.
Piease pay attention to imoact force.
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CORB D63 os .
WITHIN THIS LENGTH EROGEREE
THE DIRECTION OF
TRADE MARK 1S OPTIONAL)
3.510. 5 20 14
6 (5) 7 SWHBHE0. 5:0:3 12. 4
0.8 (8 2)
o w| w0 t.-g l
:J = ol «| &
5;:“3 T MQ,
_{_}_9 ——T o El /—K’ | ¥
11— s| )% o
T | =1 \J rC
lﬁ::[} 1.5 s f¢' }
P6. 82 BET :
i~ ﬁg‘ﬁ,m TERMINAL
+
3.540.5] ™ MOUNT | NG ’ 5 Ci¥
N SURFACE TERMINAL
RERIZR(FEEL0. 1)
*BANIYRLE .
P.VW.B. MOUNTNG DETAIL RIiREARB(10:1)
(TOLERANCE0. 1)
VIEWED FROM MOUNTING SIDE
13.2
2*3.1 2¢8.1 E]
# é_l . 0.940 1' ‘
o ‘ m" ] i
BB
(Vo]
. |
F. I l .
= —63—49 - ET3EBIOREE
A C B TQLERARCES WNLESS OTHEQWISE SPEC
0 L==10 +0. 3
5 ' 5- ¢1 <HOLE 10 << (<<100{+0. 5
SERE L=1.6mm 1005 ¢ 40. 8
P.C.B. " is-
ANGULAR DIMENSION
240" AR L=20
SHAFT COLOR:BLACK |t 2Y«7f
PART NO. NAME MATER]J AL NAME / CODE FINISH
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