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CLASS NO. TITLE EEEfR T a—4% —REE
------------------------- Rotational encoder specification

1.—fi%=%EIE General
1-1 #EFEE General

CORBHRERFTELTEFRBICAVIHINERRERA S0 Ho—4)—T a5 (SERT 5.
This specification applies to 50mm size rotary encoder(incremental) for microscopic
Current circuits, used in electronic equipment.

1-2 #Z#4KEE Standard atmospheric conditions

BIE (TAFITIRE DLELRY . ROIKRETITS,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:
BE Ambient temperature :15°C to 35°C

fBAxHEE Relative humidity :25% to 85%
K[UE Air pressure :86kpa to 106kpa

BL. BRZELEHEIE. ROZERETITI,
If there is any doubt about the results, measurement shall be made within the following limits;

mE Ambient temperature :20£1°C
H*HEE Relative humidity :63% to 67%
K[UE Air pressure :86kpa to 106kpa

1-3 HREREEHEH

Operating temperature range :-40°C to +85°C

1-4 REFREHHRE

Storage temperature range :-40°C to +85°C

2. #& Construction
2-1 ~ti% Dimensions

ATHRIEIC KB,
Refer to attached drawing.

3. ¥ Rating
3-1 EHAEE Rating (resistive load) :D.C. 5V.1mA
ALPS ELECTRIC CO., LTD.
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TITLE

EEER Ty a—5 —REE
Rotational encoder specification

4. EXHIMERE Electrical Characteristics

EHE E30 bShs
Item Conditions Specifications
4-1 HAES AB2 EEDRBEEL AEL. EiH
Output signal format I$<fig. 1>D@EYET B,
(BERRIE VIO DEEETRT )
2 Phase-different signals (Signal
A, signal B)
Details down in <fig.1>,(The
broken line shows detent
<fig.1> position.)
El¥E7 A =2 o H R R
5 S |
Shaft rotational direction f&% Signal Output
Rt AR A(A-C i) b ;
C.W. A(Terminal A-C) OFF —|_~_— ! [
ON e
B(B-C #i%FF&) |
B(Terminal B-C) OFF —i
ON !
REEE 751 A(A-C 5T ;
C.C.W. A(Terminal A-C) OFF =1 T
ON —
B(B-C iFfH) OFF | —
B(Terminal B-C)
ON U
4-2 SRRE 1 BERICH TN D/ NILRE &% 9 /3LR/360°
Number of pulses in 360°  rotation. 9 pulses /360° for each phase.
4-3 RAYFUT N T RCEIE E R <fig. 1>% ALY, El¥5EH 360°/s DESTHEERLAET 5.
Switching Measurement shall be made under the condition as follows
characteristics <fig.2> <fig.3>
OFF [l "
| il ||I I- Ii !| I
. | | | 1]
" 28V 5 S |I'I'I"i"
1| ' [
ON F1 | N
Li _J 3
—>l le—
- |
(%) I—FOFFRE HABEH 25V LULEDKEEZES,
J—FONKE HABEMH 2.5V REDKEEES,
(NOTE) Code-OFF area :The area which the voltage is 2.5V or more.
__________________________________________ Code-ON area__:The area which the voltage is less than2.5V. ...
1) FrRYLY 3—F® OFF—ON R ON—OFF QOFED, 171 2.5V ORFBEFAICTHRE | tots = 5ms
Chattering 93,
Specified by the signal's passage time to 2.5V of each switching position
(code OFF—ON or ON—OFF).
2) BEg/ (X J—K ON OFH® 2.5V ULDEEEEHFFHEL. FraV tLIBWELD |t = 5ms
(NI R) FIZ5ms LLED 25V LT D ONEREFETHEDET S, T, BE/(X
Sliding noise fEIZ 2.5V AT DEEA 1ms UL HBIHEIT. BIOBE /A X LT S,
(Bounce) Specified as voltage change time exceeding 2.5V in code on area Noise,
located between chatterings t1, and t3, with ON time of 5ms or more
apart from both to be regarded as bounce, t2 When there is an ON time,
below 2.5V, of 1ms or more in bounce t2 area, the bounce to be regarded
as individual ones.
ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE EEEHBI -5 —RRE
------------------------- Rotational encoder specification
1EH EL &
Item Conditions Specifications
4-4 friaZE 360° -s-1 DERICTIREE#ZEERT S, <fig.4>1ZHWNT
Phase difference AT1, AT2, AT3. AT4 FFX RV T RUNIVREEELLY, AT1l. AT2. AT3. AT4=5ms
Measurement shall be made under the condition which the shaft is n : ) -
roated in 360-s-1(constant speed). In<fig.4>.
Chattering and bounce are not included in
Measured at standard atmospheric conditionsAT1, AT2, AT3, AT4.
<fig.4>
AT2 AT4
AES (A-CR1)
Siznal A oFF
N
B 5 (B-CH)
Signal B OFF
ON
AT AT3
FESFE EYEATIOTTFHREROENERIISERAEINDG YT
. HOREREICESTEIELFES  BIRRET R IIREICTHRBELE
j_o
Note : Above specification (4-4) is changeable. When operate by
manual. Please check performance using actual circuit and knob.
4-5 BBgER %% - BT #R IS D.C.250V ENANT %, I F - B AR IS T 10MQ LA E
Insulation resistance Measurement shall be made under the condition which a voltage of | Between individual terminals
250V D.C. is applied between individual terminals and frame. and frame:10M Q min.
4-6 it & £ i F—HERfH R I A.C.50V 1 537 I% A.C.60V 2 #RAENMNT 5. B5-7—U - BBBIENG N
Electric strength (J—OFEiR 1mA) &
A voltage of 50V A.C. shall be applied for 1min or a voltage of 60V A.C. | Without damage parts arcing
shall be applied for 2s between individual terminals and frame.(Leak | or breakdown.
current:1mA)
ALPS ELECTRIC CO., LTD.
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CLASS NO.

TITLE BT a—45 —RKE

Rotational encoder specification

5 RS
>t 2EEAE 360° (TVFLX)
360° (Endless)
52 SUvRILY Srpm DEE THERESE TUET 5. 40£20mN-m
Detent torque When shatft is rotated by speed of 5rpm.
5-3 Py RBRUGEE 18 mU'vy
Number and position 18 detents.

of detents

RTYTAHE 20£3° )
(Step angle 20+3° )

5-4 Uy AE 20+3°
Detent angle
55 B FoR #HFEIHDEED—HAIZ 3N DA% 10 BEMR 5, HFOWB. ELLH2OEN
A static load of 3N be applied to the tip of terminals for 10 seconds in | Z&.
any direction. BL. IHFOMMNYIEATET S,
Without damage or excessive
looseness of terminal bend is
permitted.
>-6 B EIERE BHIRLAEE : BIDIWL SIS 100N O N% 10 HRIM= 5. BOME, ELLHIOENS
Push-pull strength of | #5|ERE B 5|ZHMIZ 50N D H1%E 10 EMA S, &
shaft (Y REIRE) REICEENENE
Static load of 100N (push) or 50N (pull) shall be applied to the shaft in | Without damage or excessive
the axial direction for 10s.(After installing) play in shaft. No excessive
abnormality in rotational
feeling.
5-7 L1 BT E &Y 15mm OEEIZ 16.5mN-m DBIFE—AVFEMZ 3, 0.6 X L/15 mm p-p LA,
Shaft wobble EREH 15mm ISEEBVMEE EEDRICLS, L [EBIEAE (BRAEHNS | 0.6 x L/IL5mm p-p MAX.
DHE) ET B, (L [FERS)
Bending moment of 16.5mN-m to be applied to the shaft at 15mm | (L:Shaft length)
from the mounting surface.
If the shaft length is less than 15mm the value shall be calculated as
right formula.
L: Measurement point from mounting surface.
5-8 BORSAMARHE 0.7mmp-p LI,
Shaft play in axial 0.7mmp-pMAX.
direction.
>9 O EIE S EH S BERIZTHUET 5, 5° LK
Rotation play at the | Measures angle for rotational free play. 5° MAX.
click position
510 mffrEoEE ARO#HISTa—F —RFEMZ TTEALEEEL, B
Notice for mounting TYMATIVA—F—KEDSIEZRVEEARDH MGG, (X g
AERFEFOERERY. GAEN HEENE RV T a—F —KEDR Encoder
ENTRELLHAREELHYET
MOUNTING DETAIL
Hold the bushing use front panel or light pipe.
Because this Encoder not has thread. If don't hold the bushing, the
Encoder maybe become intermittent rough mounting after soldering by
knob stopper force. FRONT PANEL
OR LIGHT PIPE
ALPS ELECTRIC CO., LTD.
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Rotational encoder specification

TITLE

6.Mit AtE#E Endurance characteristics

15H LS g
Item Conditions Specifications
6-1 L >81Fdn WA CTHZER 1000 Y1 7)LDEST, 40,000 %18
Rotational life LMEEAED 90% U EICh=YEIERSE 5, 40, 000 cycles
The shaft shall be turned at a speed of 1000cycles/hour and over 90% of the
rotational angle.
6-2 [fitiE % SR 60£2°C, iBE 90~95% DIERMEFIC 24010 K ER. REDKAES | 4-1~6 RU 5—1~3 IHDHRK
Damp heat EMYEER. BERIZ 15 BERE®RAET 5. EHRTHIL,
The encoder shall be stored at a temperature of 60+2°C of with relative humidity | Specifications4-1~6 and 5-1~3
of 90% to 95% for 240=+10h in a thermostatic chamber. Then the encoder shall | shall be satisfied.
be taken out of the chamber and its surface moisture shall be removed. And then
the encoder shall be subjected to standard atmospheric conditions for 1.5h, after
which measurement shall be made.
6-3 & E JRE 853 CHIEREFIC240+ 10K ER. BR. BBPICLE5MEAKERE | 4-1~6 RU 5—1~3 HOKK
Dry heat EY D, FHRd AL,
The encoder shall be stored at a temperature of 85+2°C for 240+10h in a | Specifications4-1~8 and 5-1~3
thermostatic chamber. And then the encoder shall be subjected to standard | shall be satisfied.
atmospheric conditions for 1.5h, after which measurement shall be made.
6-4 [MiZEH RE-40E3°COIEREMERIC 24010 BEKER. BiR. BRHFIC 1.5 BEKER | 4-1~6 RU 5—1~3 IHDHRK
Cold BIET S, EHBETAHIE,
The encoder shall be stored at a temperature of -40 = 3°C for 240 =10h in a | Specifications4-1~8 and 5-1~3
thermostatic chamber. shall be satisfied.
And then the encoder shall be subjected to standard atmospheric conditions for
1.5h, after which measurements shall be made.
6-5 [REY AL TRISRLZRES AL EER 240 BT5. REDKAZSETRMYERFERPIC | 4-1~6 RU 5—-1~3 BORE
Change 15 BMBE®AETS 5. EBETHIL,
lof temperature The encoder shall be subjected to 240 successive change of temperature cycls, | Specifications4-1~8 and 5-1~3
each as shown in table below. Then its surface moisture shall be removed. And | shall be satisfied.
then the encoder shall be subjected to standard atmospheric conditions for 1.5
hour, after which measurements shall be made.
2374 mE B B
Step Temperature Holding time
1 -40 93 °c 30%
min
+3
2 +85," °C 30 %
min
ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE EEEHR I - —HREE
------------------------- Rotational encoder with push momentary switch specification

7.1XA T EL resistance to soldering heat
TROFALERTEHICTREARDOER . WEBEDOLWNIE, BRBICEEDLNIEL,
At the specified by soldering conditions below. There shall be no deformation cracks, in mold part.
No excessive abnormality in rotational feeling.

[ZATZ{F1T5EH soldering conditions

FIFAEZDHZEE manual soldering
JRFE 350°CLATF . Fsfdl 3 B LA
Bit temperature of soldering iron : 350°C or less.
Application time of soldering iron  : within 3s.

T1v7IZAFDEE Dip soldering

EREMR t=1.6 WEAEEER

TIYIR (HEE 082 UEDISVIRERWRAR ISV —(CTHREESE ., EIRBRED 3 750D 2.
F)e—+k (EiRREEE 100°CLLTF. B 2 DA

XA SBEE 260°C+5°C, B 5+1

LEDTREE 1EFT2EEBT S,

Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

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 2/3 of its thickness.
Pre heating

Surface temperature of board : 100°C or less.

Pre heating time: within 2min.
Soldering

Solder temperature : 260+5°C
Immersion time : within 5+ 1sec.

Apply the above soldering process for 1 or 2 times.

<FHRMFTEOTFESBE>
1. BYHREFEMSTREVET,
2. EO&3ZPW.B QLEICHFAFFITETIERRITHPHIFEY,

< Caution for soldering>
1. Soldering an object: both terminals and mounting plate.
2. Please avoid soldering on upper surface of P.W.B as shown.

, 5
Fhi S Termingl

BhE
Salder

ALPS ELECTRIC CO., LTD.
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TITLE
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Rotational encoder with push momentary switch specification

(SWo1)

8. ZMfh, MUK\ ED;EE precautions in use

8-1, BB DIREMERSLLDT=& . B{FIRD AL A A FRICIFERRLAEVKISTERERELET , FHIRSHE)
Do not wiring on the P.W.board under staking portion of bracket to prevent miss operating.(refer to assemble draw)

8-2,REIXRE. ZRDBARVERMA R hERIT T,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-3. RBRIA —T A H25. BUGHIE. REMS. FREHF. BERFLLEO—REFHFJAICHN. HELZDOTY,

SRR E. TEMER. BXHILERCEOSELRTECERENROLNIARICERENSGGEEF, BRICTEAEOERZTEMN
LHATHERLLIZE,
This product has been designed and manufactured for general electronic devices, such as audio devices, visual devices,

home electronics, information devices and communication devices.

In case this product is used for more sophisticated equipment requiring higher safety and reliability, such as life support system,
space & aviation devices, disaster prevention security, please make verification of conformity or check on us for the details.

8-48EIV VI DEWNIBETRARET 2L TIRFVIEICONANREL. BV INELEIENHYFET,

8-5,5}#% appearance

When the shaft stayed at without detent position for long term period.

It may have an extra light detent feeling by generated a dimple on the plastic surface.

P EICEAH>THE BL. FHEFHFIZELLNZEDOE N L,

There can be rust on the cutting side.

But the thing that there is no remarkable hindrance in soldering.
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No.

TITLE

2C/1P
AB@m#ERE

1)

From detent position,

I71-9° -0EBNBRE, TROZRAAAERLFT.
For pulse count, recommendation is below.

ENELRF — &AEHFE . .
Order of output signal = CWh@ OV Dirgction
B-C 1 1 0 CW Direction ALWAIL:
A-C 0 1 1 CWhi Detent position
B-C| 0 0 1 CW Direction T,
A-C 110 CCWJH Al (A-CH) : t !
B-C| 1 0 0 CCW Direction | >l A _]_,_ : —:_,_
A-C 0 0 1 CCWrm - — 1 } 1

B3 (B-CR)
B-C | 0 1 1 CCW Direction |opgnal oo ! A N
A-C 1 01 23 ' 1 '
B-C 11 1 Not applicable A-C t 1001 10
B-C 1 0 1 Not applicable
A-C 01 0 £
B-C 0 0 0 Not applicable
A-C 0 0 0 £
B-C 0 1 0 Not applicable

2Un7fiE&Y. ABSHERCTRE, BESHERULBICW AL YT,
JUy7tELY . BESHARERE, ARBSAHERULBRCCWRAmENE.
E5HNOBSHELUELHE, BHeT5,

it means Cw direction.
If either phase has no change it is not valid.

_0 = O

phase A changes first then phase B change follows.
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