REFERENCE

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

1.— %18 General
1-1 #RERE General

COREKREFTFELTCEFHBICHVAM/NERRERA 50 20—4)—Ioa—4IT#BRAT 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
HEREVAEFRFIHEEDLTVORY  ROKETITI,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:

mE Ambient temperature :15°C to 35°C
H*HEE Relative humidity :25% to 85%
K[E Air pressure :86kpa to 106kpa

BL. BRZEL-HEIE. ROZERETIT,
If there is any doubt about the results, measurement shall be made within the following limits;

mE Ambient temperature :20+1°C
HE*EE Relative humidity :63% to 67%
K[UE Air pressure :86kpa to 106kpa

1-3 FERREHE
Operating temperature range :-40°C to +85°C

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

2. t81% Construction
2-1 =fi% Dimensions
ATHEIEICE D,
Refer to attached drawing.

3. & Rating
3-1 EHABE Rating (resistive load) :D.C. 5V.1mA
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REFERENCE

CLASS NO.

TITLE

BEEH T a—4 —RIRE

Rotational encoder specification

4. EXHIMERE Electrical Characteristics

1EH E3LY &
ltem Conditions Specifications
41 HAOES AB2 ESDOMMEEHNEL, FiM
Output signal format [F<fig. 1>DEYET B,
(BRI VIV I DMEERT . )
2 Phase-different signals (Signal
A, signal B)
Details down in <fig.1>,(The
broken line shows detent
<fig 1> position.)
[Bl#5 75 18] =2 o H R
=5 S |
Shaft rotational direction {85 Signa Output
Bt AR A(A-C tmFFE) [ T
C.W. A(Terminal A-C) OFF i—n i
ON UM
B(B-C i Ffal) P
B (Terminal B-C) OFF —i i i 1
ON IEE N EE [t
REEE 7 A(A-C ST ) | ]
C.C.W. A(Terminal A-C) OFF —im1im 1 T
ON I
B(B-C i) Pt
B (Terminal B-C) OFF oo
ON 1 : 1 : 1
4-2 S HRRE 1 EERICH SN B/ ULREL £+ 9 /3L R/360°
Number of pulses in 360° rotation. 9 pulses /360°  for each phase.
4-3 RAVFUT M T E2IE | B8 <fig.1>% ALY, [EERéh 360°/s MRS TEERLAIET 5.
Switching Measurement shall be made under the condition as follows
characteristics <fig.2> <fig.3>
OFF ——
|
| l)l || lJl |’| |‘|
- - I |
7 ez Il | Il
T Tt & z.svmﬂLH{ 777777777777 11 777777777777 J‘LH'"
[ | [
o ‘||| 1 ”
on | | |
Li t2 J 3
—> le—
—| |«
(i) 2—FOFFRKE HABEA 2.5V LULOKEEES,
O—F ONKE  HABEMN 25V KEDKEEES.
(NOTE) Code-OFF area :The area which the voltage is 2.5V or more.
__________________________________________ Code-ON area__:The area which the voltage is less than 2.5V. ..
1) FrRIG J—F® OFF—ON R U ON—OFF QIE® . 71 2.5V O#FBEFMEICTRE | tts = 5ms
Chattering 95,
Specified by the signal’s passage time to 2.5V of each switching position
(code OFF—ON or ON—OFF).
2) B/ (41X a—F ON ML D 2.5V LLEDBEEEEEMBEL, Fra)v) 1B EEED |t < 5ms
(N9 R) FIZ5ms LLED 2.5V LT D ON BN EFTHLDET D, - BE/ (X
Sliding noise M2 2.5V LT OFEED 1ms L EHDIHE L. BIOBE./ A XEHIET 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.
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REFERENCE

CLASS NO. TITLE ElEaf Toa—5 —iHEE
......................... Rotational encoder specification
HR E30 R
Item Conditions Specifications
4-4 LIt 360° -s-1 DERICTEREEZRERT 5,

Phase difference

ATA, AT2, AT3. AT4 [EF ¥R T RUINIVREEELEL,

Measurement shall be made under the condition which the shaft is

roated in 360-s-1(constant speed).

Chattering and bounce are not included in

Measured at standard atmospheric conditions AT1, AT2, AT3, AT4.
<fig.4>

AT2 AT4

AME S (A-CRY)
Signal A

OFF

ON

BiE = (B-CR1)
Signal B OFF

ON

TIEEE BYPEATIOTFHIREROHNRBETERASNEYTI
B.BOEEREEICROTELET . BRI REICTHEEBENE
ERS

Note : Above specification (4-4) is changeable. When operate by
manual. Please check performance using actual circuit and knob.

<fig.4>[ZH LT
AT1, AT2, AT3. AT4=5ms
In<fig.4>.

4-5 HBIER i F- B fH AR 1< D.C.250V ENANY %, I - IR EICT 10MQ Ll 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 B IE IhF—ER{HRAEIZ A.C.50V 1 S ET(F A.C.60V 2 FREENNT %, BIG-7—U - BERENGNC
Electric strength (J—=2FEiR 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)
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CLASS NO.

TITLE EEEH I a5 —REE

Rotational encoder specification

DEEED
N LLINE

NCE

5 WA

5-1 £EEAE 360° (TURLR)
360° (Endless)

5-2 HUsILY 5rpm OEE THERGSE TRET 5, 40+14mN-m

Detent torque

When shaft is rotated by speed of 5rpm.

it AT BEERBR % : 40220mN-m
After Endurance Life:

40%+=20mN-m
53 9wy BHRUELE 18 RYYvY
Number and position 18 detents.
of detents (RTYTAE 20+3° )
(Step angle 20+3° )
54 SRR 20+3°
Detent angle
5-5 I F IR R HFERIHDEED—ARIZ 3N DH%E 10 BREMZ 5. HFDWE. ELOVAZOEN
A static load of 3N be applied to the tip of terminals for 10 seconds in | &,
any direction. BL. HFOHAYIEATET S,
Without damage or excessive
looseness of terminal bend is
permitted.
56 DL EIRE BHIALAEE  SDIBLA IS 100N O A% 10 RN 5. WOWE. ELLHIDENT
Push-pull strength of | 5|Z5RE B 5I=AMIZ 50N O L% 10 BEMZ 5. &
shaft (yh3EEEIKRE) RBfRICEENENIL
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.
57 vl Bt E &Y 15mm OAIEIZ 16.5mN-m DB FE—AVREMZ S, 0.6 x L/15 mm p-p LA,
Shaft wobble BRA 15mm [THEAVEE A DRKITES, L (EBIEME (BRAMAEMS | 0.6 X L/15mm p-p MAX.
DEE)ET S, (L [FEfTRSE)
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 BORASANARAS 0.7mmp-p LA,
Shaft play in axial 0.7mmp-pMAX.
direction.
59 B0 @45 A 17 4 AERICTRUES 5, 5 LA
Rotation play at the | Measures angle for rotational free play. 5° MAX.
click position
10 | mffrLoE® AROFIST -5 —RHEIMZ TTEALEEL, ELE,
Notice for mounting LyMITIY -4 — RO ERUEEARDHARAEME AL, 1E
AENBEFOEEERY, BAEM HEBERUT a—4—Athoy  Cneoder |
ENREELLDARMENHYES . oo |~ | |
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
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REFERENCE

CLASS NO.

TITLE BRI -4 —REE

Rotational encoder specification

6.MtAE#E Endurance characteristics

= ES 0 g
ltem Conditions Specifications
6-1 [Lw>EFdn J|ATTCHEZEER 1000 Y1V LDERST, 40,000 £1&
Rotational life LEEAED 0% EIZh-YEESE5, 40, 000 cycles
The shaft shall be turned at a speed of 1000cycles/hour and over 90% of the
rotational angle.
6-2 [fitim 1% SR 60£2°C, IRE 90~95% DIEREE I 24010 BHMER. REDKNES | 4-1~6 RU 5—1~3 IHOHRK
Damp heat EMYER. BREPIC1.5BEKERIET S, EmETHIE,
The encoder shall be stored at a temperature of 60+=2°C of with relative humidity Specificatio_ns_4-1~6 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 [fit# % AE 853 CHIEREPIC24010 BFHKER. BB, BRFIC1.5BMKERA | 4-1~6 RU 5—1~3 IHOHRK
Dry heat F4 B, EmETHIE,
The encoder shall be stored at a temperature of 85+3°C for 240+10h in a | Specifications4-1~6 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 [ BE-40E3°COIERIERIC 24010 BHHEMER. iR, BRFIC 1.5 BEKER | 4-1~6 RU 5—1~3 IHOHRK
Cold BIET B, EHETAHIE,
The encoder shall be stored at a temperature of -40 £ 3°C for 240 +=10h in a | Specifications4-1~6 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 [REHAIIL TRISRUZREYA7)LEER 240 ET5, REDKDPESERYEERERPIC | 4-1~6 RU 5—1~3 HOHE
Change 1.5 BEIRE®RBIES 5. EmETHE,
of temperature The encoder shall be subjected to 240 successive change of temperature cycls, | Specifications4-1~6 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.
13241 R WErAE
Step Temperature Holding time
1 40°,c 30 4
min
+3,
2 +85, °C 30 7
min
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REFERENCE

CLASS NO. TITLE EER T a—45 —HEE
------------------------- Rotational encoder with push momentary switch specification

7.IFXA LM EL resistance to soldering heat
TREOIFALZFTEEICTHERAROER . BEOLENIE, BREICEEDLENIL,
At the specified by soldering conditions below. There shall be no deformation cracks, in mold part.
No excessive abnormality in rotational feeling.

IFAFFIT5&H soldering conditions

FIEATZDHBE manual soldering
R 350°CLATR . B 3 B LI
Bit temperature of soldering iron :350°C orless.
Application time of soldering iron  : within 3s.

T4vFFAEZDIHE Dip soldering

ERER t=1.6 TERREER

IIIIR HE 082 U LEDTSVIRERAVWRBR TSV —ITTHEESE . £IRIRED 3 570D 2.
T)e—k (EIRRERE 100°CLLT, Bl 2 5 LA

FAT smfE 260°CE5°C, BfE 51

LEDTEE 1 EFEF2EEBT 5.

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.
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REFERENCE

CLASS NO. TITLE EEEM I -4 —REE

) ) ) S (SWo1)
------------------------- Rotational encoder with push momentary switch specification

8. T, YKLV LEDEFE precautions in use

8-1, B DR IEDT=  BFIRD AL AR TRICFEHRLEVISITEERVEYT . (HIRSHR)
Do not wiring on the P.W.board under staking portion of bracket to prevent miss operating.(refer to assemble draw)

82, RERFEER. ZRDBHMRVBERMEA X hERIFTTZEN,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-3. RBMIA —T A 3R, BUGHIR . REHS. FHRESR. BEMFLEO—REFHFAICHS . HiELLLOTY,
SRR, FTEMZER. BXHLEFLENEELZTEPEEENROONSARICERAINDGE L., ERICCGESEORER LA
LATHERL:ZEN,
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.

8-4 8%V )V IDHEWMIBTRIARET 2L TSRAFYIEICHAANFEEL, BLIIVINELEIEAHYFET,
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.

8-5,4\#8 appearance
UIEEICEN HO>TER L EL. FEMFFICELVXEDENI L,
There can be rust on the cutting side.
But the thing that there is no remarkable hindrance in soldering.
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REFERENCE

CLASS No. TITLE

1) I71-9" -00BUEG, TROZHAEEAHELES.
For pulse count, recommendation is below

EhELERF ——= G&RmElF .
Order of output signal CWh Cv D|Iect|gn
r-C T 0 0 T —=— CCWJ%M@ CCW Direction
B-C 110 CW Direction QUt")?IIE ;
Detent position

A-C 0 1 1 CWhHi
B-C 00 1 CW Direction /\|\|
A-C | 1 1 0 CCWHHA AgE (A-CA) I 0
B-C| 1 0 0 Ccw Direction |°'° | I | 1
g\:g 8 (1) 1 CCWhim . BES(B-CA) | | | | 0

C?W Direction Signal B | | —
A-C 1 0 1 i3] I I |
B-C 1 1 1 Not applicable A-C 11001 10
B-C 1 0 1 Not applicable
A-C 0 10 i3]
B-C 0 0 O Not applicable
A-C 0 00 Y
B-C 0 1 0 Not applicable

20w t1&&Y, ARSHERKLR. BESHEALRBLRCWRE LT,
20w tE&Y, BESHARELS, AGSHRLULRBECCWRREIL IR,
EH5N0BAARLUELEG, BHLTE.

From detent position, phase A changes first then phase B change follows,
it means CW direction.
If either phase has no change it is not valid.

ALPSALPINE CO.,LTD.
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REFERENCE

1. BFAERHIZEY S Z0MEEEE
Other precautions for Soldering

1) BOLIIP.W.BDLEAICIFAZFITET HEHRIE. HEITTEL,

Please avoid soldering on upper surface of P.W.B. as shown below.

BT

Terminal

|3 AT
Solder

| AL
Solder PW.B.
2) ERIEASNLIERRIIIFALFFTLTIEARBELNET,
Please solder all inserted metal terminals and bracket to a P.W.B.
3) FAFEfITE., BRIGETREZERSELELTTEL,
After soldering , please not to wash or clean products by liquid such as solvent or any similar.
4) Selective solderingD15& (&, Dip solderingE FHMNELZYET DT,
ERICEHERETRIERO LEHETEESENLET,
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 flaxerDIFE (&, WEADEER/MNSAaxhiBALBNKIICLTTELY,
If you use spray fluxer equipment , please prevent the flux from entering the inside of product from
mounting side.
ALPSALPINE CO.,LTD.
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REFERENCE

1. THERLOEE  precautions in use

1) HHRIFEABETEIHYFRADT, FARKIZI > THABHRMNEGABICBALEREEERIT

HERHYET ., A—EyrRICUTOFRGERBMEERLEOTTEL,
b BRAE A REFKET HEH (B T LM EEM, & EER BEH)
B FIOFYUARERKET HEM (F: )3 RT L EBF EERD
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) BEERET XIEEITIRET,RALNRERICHNDRETTIE HTFEOER)—INKLETS
BNNHYET O TITERICESLENDTTEL,
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) YTIEIBATARIC. MICHRERMEL LD APLEREENMOLIEHANBIET HHEELHYET,
YTIDTEL BABREDOENEEL REMELUT CTHRATESRENEREEZLBELLET,
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) FERERE#HEOLR. TR ETRAMOERERETEEEA,
EMEF M DIFE L EIR15°C~35°C, #iR25%~85% DIREFHICRYET,
FREESEED LR, FTRAZTREBOERIEEZITIHE . MEBICAFRRELTRENEIM

RORBEICTYET,

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 to 35 degree Celsius and related humidity 25 to 85%.
When this product is operated at temperature near from upper or lower limit of operating temperature range ,
feasibility must be examined by each product specification.

5) HAKAKZHREDOIMEETIHALTKEIZADLSITETIFTTELY,
KEIZGSBWEFIRF TET & BETRODEREGYET
Insert these switches to the specified mounting surface and mount them horizontally.
If not mounted norizontally, these switches will malfunction.

6) ERNZVRETERINFTLERNHOBNSAVHATEROBERROREE
BRZENBYFET D TEYMRERICFHIEREZEN,
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.

ALPSALPINE CO.,,LTD.
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ME-CHECK: 3” ST-CHECK: PE-CHECK:
1 | 2 | 3 4 | 2 5 | 6
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