1. —fi%5E18 General
1-1 #EFA#E  Scope
CORKERFFELTEFRFCAVSIMNERERALEERO—2)—Ioa0—FITEAT 5,
This specification applies to 12mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

1-2 #Z#JREE  Standard atmospheric conditions
AR VBIEIFFICIEEDGELORY . ROKETITE,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows;

g2 E Ambient temperature : 15°C to 35°C
HxEE Relative humidity . 25% to 85%
s E Air pressure : 86kPa to 106kPa

BL. REBEZAELGAIL. ROEERETITES,
If there is any doubt about the results, measurements shall be made within the following limits;

g2 E Ambient temperature : 20+ 1°C
HxEE Relative humidity : 63% to 67%
S E Air pressure . 86kPa to 106kPa

1-3 HRRE#E
Operating temperature range : -10°C to +70°C

1-4 RERESE
Storage temperature range : -40°C to +85°C

2. ¥3& Construction
2-1 ~ti%  Dimensions
ATHEIIEIZKS,
Refer to attached drawing.

3. E# Rating
3-1 EREE
Rated voltage : 5V DC

3-2 ERRER (EmAEHR)
Operating current (resistive load)
L inF Each terminal : 0.6mA (MAX. 5mA, MIN. 0.5mA)
JEViInF Common terminal : ImA  (MAX. 10mA, MIN. 0.5mA)
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4. BEXHIMERE

Electrical characteristics

I5H e R
Iltem Conditions Specifications
4-1 |HAHES A B2ESDARIHEEHNEL,
Output signal M <fig.l>DBYET S,
format SO BEIZTAESIEE A
OFFDREMEIZHDZ L,
BESIIMELET
(BRERIE VIV I DU EETRT )
2 phase-different signals
(Signal A, Signal B)
Details shown in <fig.1>.
The detent position will
always be aligned with
Signal A but Signal B has
no specific position.
(The broken line shows
detent position.)
<fig.1>
EhEIER A M &= H R
Shaft rotational direction |Signal Output
| I
A (A-CHTR) e |
Bt 1A A (Terminal A-C) ON { i
cw OFF | i
B (B-CH§ TR ] B
B (Terminal B-C) ON . :
[ I
A (A-CHTR) T |
BB A (Terminal A-C) ON : :
CCwW : :
B (B-CifiFHl) OFF J L
B (Terminal B-C) ON i
4-2 |9 fREE 1EIERICTH TN B/ UL RH £48 12/%)LR/360°
Resolution Number of pulses in 360° rotation. 12 pulses/360°
for each phase
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I5H ESe pSEi
Item Conditions Specifications
4-3 | RAYFUTHEME TEAIE R BE<fig.2>Z ALY, BEERE#E360°/sDERS TRELAE T 5,
Switching Measurement shall be made under the condition as follows.
characteristics 1)Shaft rotational speed : 360°/s
2)Test circuit . <fig.2>
<fig.2> <fig.3>
5¥ DC
10ka 10ka OFF ] r
ARF BEF 3.5V - th------- E— 1 7 G
Terminal A Terminal B
;'" R s E 1.5V-Hi—¢ - '- -
E t 173-4 ON ----
' i Encoder .
' 1 t 3
] .. ty 2
CE¥ : 2
= Terminal C
VA4
(¥iE) I—KRONiKEE L HABEALSVUTOREEZS S,
J—FOFFIRAE . HABEMISVUEDKEEZES,
(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.
1) |FyEIVY 2—FDOFF—>ONXUON—OFFDKE®D ., HH1.5V~3.5V |t;, t3 = 3ms
Chattering DEBABEMICTRET %,

Specified by the signal's passage time from 3.5V to 1.5V
or from 1.5V to 3.5V of each switching position
( code OFF — ON or ON — OFF).

2 |BE/(4X I—KRONDEHDLEVULEDEEEE R EL. t, = 2ms
(1N R) FrR2)oTt LGEBEBEDRBIZIMsLL EDLEVELT D
Sliding noise ONERRZHT HLDET B,
(Bounce) Ff-. BE /A XEIZ1LEVUTOEHEI IMmsH D HE L.

RDEEN/ A X ELEIMT B,

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 chatterings (t; or t3), the voltage change shall
be regarded as a part or chattering.

When the code-ON time between 2 bounces is less than
1ms, they are regarded as 1 linked bounce.

3) Be/4X O—FOFFOEADEELEH 3.5VLUE
Sliding noise The voltage change in code-OFF area. 3.5V MIN.
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I5H ESe R
Item Conditions Specifications
4-4 |THEE i F—E AR FEIZ50V AC 12 RIENINT %, BBRREDENE,
Dielectric ()—-EiR1mA) without arcing or
strength A voltage of 50V AC shall be applied for 1min between breakdown.
individual terminals and bracket. (Leak current 1mA)
4-5 [fEEER i F—E R FEIZ50V DC ENANg %, i F—ER AR FE (S T10MQ
Insulation Measurement shall be made under the condition UE
resistance which a voltage of 50V DC is applied between Between individual
individual terminals and bracket. terminals and bracket:
10MQ MIN.
4-6 |hItEE ERTEREBHZEIRY D, <fig.4>[ZFH VT
Phase-difference Measurement shall be made under the condition which AT =0.08T LI E
the shaft is rotated in constant speed. in <fig.4>
<fig.A> . AT = 0.08T MIN.
Bt AE = =
CW
— OFF
ABZ(A-CR) B
Signal A —ON
OFF
BES(B-CR)
Signal B — 0N
_ AT
RBEHA T
CCW ) }
— OFF
AES(A-CA) B
Signal A —ON
OFF
BEs(B-Cf)
Signal B ON
i AT
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5. #ATERE  Mechanical characteristics
1HH & P
Iltem Conditions Specifications

5-1 |(£[EsxAE 360°(TFLR)
Total rotational 360°(Endless)
angle

5-2 (DUvokILY 3+2mN'm
Detent torque

{EL. -10°C~+5°CTlZ.
EAEERT AL,
Shaft rotatable

at -10°C to +5°C

5-3 [VUvIRBRUME 1289099
Number and position 12 detents
of detents. (RTYTHE 30° £ 3°)

(Step angle:30° + 3°)

5-4 |BAOELEIERE EHOFLKEVEIRYARIZSONDEEREX 10 EMNZ 5, OIS, ZELLVEERLS,
Push-pull (P.W.B. FH{FI+14) HAZEDEEILKESH
strength of shaft Push and pull static load of 80N shall be applied to the HEEEBRET ST,

shaft in the axial direction for 10s. Without damage to, or

(After soldering of the P.W.B.) excessive play in shaft.
No excessive abnormality in
rotational feeling.
And electrical characteristics
shall be satisfied.

5-5 |iHFoEE HFEHDEED—ARIZINDEREEZ 10 HEMA 5, EZLWVAARUVEMTRE
Terminal strength A static load of 3N shall be applied to the tip of HELREWNIE,

terminals for 10s in any direction. Without excessive play in
terminals or poor contact.

5-6 |[BDRTANARAZ |EIZINDIFLEIZHEZMZ 5, 0.4mm p-p LA
Shatft play in Push and pull static load of 3N shall be applied to the 0.4mm p-p MAX.
axial direction shaft in the axial directions.
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HA & g
Item Conditions Specifications
5-7 |IZATFTTER THEOFAEFTEE2ELS, FATERITE, EXHIERE
Resistance to Specified by the clause 7 "Soldering conditions". FRETHIE FLELWL
soldering heat HAERWMICEE DR
&

Electrical characteristics
shall be satisfied.

No mechanical abnormality
such as a excessive play.
BRHILFALZEEED
5% ULFHLWIALZTEN
TWaIE,

A new uniform coating of
solder shall cover a minimum
of 95% of the surface being
immersed.
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6. MAMERE Endurance characteristics.
1HH & P
Item Conditions Specifications
6-1 |Lp>EiFFantaE £ 2 i CEE EE600~1,0000 17 )LDEST, 30,000 FoB)T 1y, t3= 5ms
Rotational life YA IVERBIMEE TS, (LY A YILIE, 360° 11E1E) INIUR t, < 3ms
The shaft of encoder shall be rotated to 30,000 cycles at Chattering t;, t; = 5ms
a speed of 600 to 1,000 cycles per hour without electrical Bounce t, = 3ms
load, after which measurements shall be made.
(1 cycle: rotate 360° CCW rotate 360° CW) I )y IRBEDESTINDIE,
Detent feeling has to
remains.
6-2 |MHEME BE40 + 2°C, BE90%~95%NDIEREFEH(Z MEREERET S,
Damp heat 240+10B5EINER . BB, BiBPI(C1. 5B (4.1~4.5and5.1)
MET 5, Specifications in
The encoder shall be stored at a temperature of 40 + 2°C clause 4.1to 4.5 and 5.1
with relative humidity of 90% to 95% for 240£10 hours ina [shall be satisfied.
thermostatic chamber.
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hours, after which
measurement shall be made.
6-3 |t EFE JBEESS + 3CHIEBEHIC240 + 10RIKE%.
Dry heat HE.EERICT. SEMKRET 5.
The encoder shall be stored at a temperature of 85 + 3°C
for 240 + 10 hours in a thermostatic chamber. And then the
encoder shall be subjected to standard atmospheric
conditions for 1.5 hours, after which measurements shall
be made.
6-4 |IEiERFHE BE—40 + 3TCHOIEEEPIZ240 + 10KHMER.
Cold HE.EERICT. SEEKRET 5.
The encoder shall be stored at a temperature of -40 + 3°C
for 240 + 10 hours in a thermostatic chamber.
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5 hours, after which
measurement shall be made.
6-5 |[M&ETH 60cmDESKYE G DIEEDAMMLE — 2/ LEFREoT- EZLVVER, BHIEEH <
Free falling IO —rDKRLEICBEHIZETSES, VEARRM(4.1~4.5R1U5.1)
The encoder shall be fallen freely at any posture from FHmRdHIL,
60cm height to the concrete floor covered with vinyl-tile, (BL. imFEOER LR )
after which measurement shall be made. No excessive deformation
or damage.
(Except the deformation of
terminals.)
And specifications in clause
4.1 to 4.5 and 5.1 shall be
satisfied.
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I5H ESe R
Item Conditions Specifications
6-6 | 10~55~10HzEEAL T HIREI(1 A1 5/4RIET. 5mm)  |WIEIREEHE TSI L,
Vibration XY Z. &EAMIZ2HRMA S, (4.1~4.5and 5.1)
The following vibration shall be applied to the encoder, Specifications in clause
after which measurement shall be made: 4.1to 4.5 and 5.1 shall be
The entire frequency range, from 10Hz to 55Hz and satisfied.
return to 10Hz, shall be transversed in 1 min.
Amplitude (total excursion): 1.5mm.
This motion shall be applied for a period of 2 hours in each
of 3 mutually perpendicular axes (A total of 6 hours).
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7. [FAERITEHE Soldering conditions

7-1 FXAFEDIZE  Manual soldering
JREE350°CLLT ., @3RI LIA

Bit temperature of soldering iron
Application time of soldering iron

: 350°C or less.
: within 3s.

7-2 T4y FATZDIBE  Dip soldering

FERER 1. 6 NEARERR

Printed wiring board
TIIPAR

WOEREBEIZTIVIADRADGENIE,
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.

: Single-sided copper clad laminate board with thickness of 1.6mm.

: HEO. 82 EDISVIRERAVWREBR ISV —ICTREES L. ERREDF 2B R EL.

-Flux shall not come into contact with the component side surface.

T)e—k ERKREEE100°CLLT. BE15 LA
Preheating :
-Surface temperature of board
-Preheating time

: 100°C or less.
: within 1 min.

[FATZ

Soldering
-Solder temperature
-Immersion time

. JAFE260°C + 5°C, BF[EISH + 1#LIKN

: 260°C £ 5°C.
: within 3s £ 1s

ULOIRBE1EF(T2EEERT 5,
Apply the above soldering process for 1 or 2 times.
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8. ZMh, MYFLVEDTEE Precautions in use

8-1 REESE. ZIRDBRVBERIEA RARERITTTEL,
During operation, storage in high temperature and humidity, and in corrosive gas,
should be avoided.

8-2 TVA—ZD/INVANVUMLBOFREFICEWTIIBMERE—R YT T AL RRFUTRALEIC
AEL. REMERO LEERRENET,
In case of pulse count process design, operational speed, sampling time, and masking time etc
should be taken into the consideration.
Please check above matter at first on your circuit for the secure reason.

8-3 RHMRFV VI MEICTAEBIFOFFKEETERELLYFET DT, VIR HAE SR ETHRIBELET,
Signal A should be design criterion prior to Signal B.
Because Signal A has steady off signal at detent position.

8-4 TaA—FD/INILAN IV NMLEDERIETRO I IINA—EVNEIEEHELET,
For your pulse count design, it should be considered to add C/R filter

on your circuit shown as below.

AT B+
Terminal A Terminal B

I731-%
Encoder

ChR¥
Terminal C

7 Z4 7
8-5 RHMBDARIKICEZBKDDONYET & NILRAERICERENFKET DA EEENHYET DT,
HEBITEZEKD DO LLENKSEEREET .
Care must be taken not to expose this product to water
or dew to prevent possible problem in pluse output wave form.

8-6 EEAMMW. FRE~NOKRE G OEERTEE T T,
Please avoid to medical instrument because this encoder is audio use.
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1) I a—45OERLEE, TROFEIRAELHERELET,
For pules count. Recommendation is below.
_—
CWAR CWZATR CCWAE
CW Direction A-C 0O — 1 0O — 1
— DUy OhiE B-C 0 — 1 1 -0
CCWHAE Detent position AEENO—-1LEELI-B. BEEDEILAO0—1T
CCW Direction HNIECWARITH S,
When Signal A change is 0—1 and Signal B change is
AES(A-CH) : : 0 0—1, means CW direction.
Signal A i i L
i : AESHNO—-1EE LB BESDEIEA1-0T
BIES(B-CR) ’7 O shiECCWHRTHS,
Signal B : . — 1 When Signal A change is 0—1 and Signal B change is
A C ololzTzlolololil1 1—0, means CCW direction.
B-C —[(OolOoO|12|212|—|O|0O]|1
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1. [FALEFFICEYT 5 ZEDMIEEER
Other precautions for soldering

1) BDOKIITP.W.B. O LEIZIFAFLFITET HECIRIE. HBEHT T I,
Please avoid soldering on upper surface of P.W.B. as shown below.

|FAH T
Solder Terminal
A1 P. W. E.
Solder

2) ERICHEASNDIEBREIXIZALZFITLTCTHERBEWNET,
Please solder all inserted metal terminals and bracket to P.W.B.

3) IFAFE T ITE. BRIGE TERERFLLGLTTIL,
After soldering, please not to wash or clean products by liquid such as solvent or
any similar.

4) Selective soldering®B & &, Dip solderingE EHMNELZYET DT
ERNCEHRBETRAERO LEHREESRELLET,
Please thoroughly test and decide appropriate parameters for soldering by your soldering
equipment under actual condition of production. (for example, parameters for selective
soldering can be different from for wave soldering.)

5) Spray fluxer@iF& (&, RO RERHASAUXABALIENESIZLTTELY,
If you use spray fluxer equipment, please prevent the flux from entering the inside of
product from mounting side.
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1. CEHELDXE  Precautions in use

1) HEFZIEFABETEHYFELEADT, FRREICI S THEBARNEZRNIBICBALERAETLRITHEEN
HYFEYT
B—tyrRIZL T ORGEMEZERALGENTTEL,
R, BRAE T REFRE S BB (I I LM, 3HEH. &k, BEH. BIH)
EAFOOXYUHRERET HEM (B2 FT L RBEH. EEFD)
As this product does not have hermetical structure, it is possible gas from outside get
inside of product and may cause contact failure depends on using environment.
Please avoid using following materials. If you have to use any of material in parentheses,
please pay special attention and confirm it does not influence to products through tests
under actual using conditions.
-materials which may generate sulfide gas or oxidized gas.
(rubber, glue, adhesive, plywood, packaging material)
-materials which may generate low-molecular-weight siloxane gas.
(silicone base rubber, lubricant, glue)

2) BRERET. RIIFEETIRET. REINHRITHMNIRET TIE., mFRDERI—IDBRLET S
BNABHYFETDOTIERITESHENTTEL,
Please not to use this product under the atmosphere with high humidity, with possibility of
dew condensation or of direct splash of liquid. Because it may cause leak between terminals.

3) YTIERATAEIC. MICHREREULOAPEHEEFENMDOLER RN T HEENHYFET,
YRIDTEHEC HABEDENEE X REFMEUT CTIHRATELRENREEZHLBELLEY,
The product may have malfunction if excessive stress or impact than specified value is
applied when insert knob to the shaft.

Please fix appropriate dimension for knob or fix insertion force of knob of mounting
equipment which can avoid excessive stress to the product than specified value.

4) FREEHEO LR, TRMETRABOERERIEITEEE A,
BEFMDOREIFFEIE15°C~35°C. BiE25%~85%DTRHEFMHICRYET,
FREEGHED LR, FRAETRABOERIMELITIZS (. MEEICARRENFATRENEINHERMN
WEITIEYFES,
This product can't be continuously used under high operating temperature or low operating
temperature specified in this document.
Unless otherwise specified, the durability is specified only under normal conditions,
temperature 15°C to 35°C and related humidity 25% to 85%.
When this product is operated at temperature near form upper or lower limit of operating
temperature range, feasibility must be examined by each product specification.

5) BEGmAKREZHREDOITEETIHEAL TKEIZHEDKISITEFFITTTEL,
KECGSLHEWEFERMFTET L BEFRROERLELGYET,
Insert these products to the specified mounting surface and mount them horizontally.
If not mounted horizontally, these products will malfunction.

6) ERAZVRECTHEASNEFTEERNRHORMOAYVHATROLBEFTRORREL
BAHRENHYFET DTEYMRERFICFHIERELZEL,
If this product is used under dusty conditions, dust or debris may get inside of product
from openings and possible to cause output failure or malfunction. Please consider
protections against dust when surrounding parts of the product are designed.
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