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1, —R%E General
1-1 #M&@ Scope
CORBERELUTETHBLALANAERDRALOKD-9Y-T1-JERT 5.
This specification applies to 10mm size rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

1-2 #%#% Standard atmospheric conditions
HERRUAT LB EEORVRY, RORETHES.,
unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows:

8 E Ambient temperature : 5°C to 35°C
BHEE Relative humidity : 25% to B85%
4% J Alr pressure . 86kPa to 106kPa

BU, BEEEULREE, ROBERETHAD,

If there is any doubt about the results, measurements shall be made within the following Limits:

8 E Ambient temperature 20+ 2°C
1 8E Relative humidity . 6515%
4 J Alr pressure : 86kPa to 106kPa
1-3 #RSKER
Operating temperature range . -6*C to +45*C
1-4 RESEER
Storage temperature range : -15°C to +65'C

2, #% cConstruction
2-1 ¥% Dimensions
FAIRC & 3.

Refer to attached drawing,

3, %% Rating
3-1 EREE
Rated voltage . D.C. BV

3-2 FRER (Eh8R)
operating current (resistive load)
24 Each bit 1ImA
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4, ERMtE Electrical characteristics
B £ # # ®
Item conditions Specifications
4-1|thEs A, B2E50fiAZEAL L, FAG
output siagnal <fig. 1>08Y¢T5.
format I an) 7
APVARD) FVATVA {4
AESEEAON, OFFO%EME
(HaC . BESRETES. (HER
DU IRE0REOI) w I IBETT
2 Phase-different sionals
(SignalA sianalB)
Detalls shown In <fig. 1>.
The detent position will
always be aligned with
A-phase but B-phase has
<fig 1> no specific position.
(The broken line shows detent
position of with-detent type.)
WOk AR £ 3 BRRR
Shaft rotational direction Signal output
oFF — | —— |
A(A-CRIR) §| NEER
- A(Terminal A-C) ON | ‘ |
C. W. : i |
OFF —
B(B-CEIE) ; r
B(Terminal B-C) N |
OFF | | |
A(A-CEFE) W EEER
REE 5 A(Terminal A-C) oN | ‘ |
C.C. W. ; { |
OFF f f
B(B-CKIA) ; [
B(Terminal B-C) ON | |
4-2| AR 1@%klc Tiha W a8 RE ?f;ﬂ D1u 2.2;”3%330
Resolution Number of pulses in 360' rotation. for each phase
4-3| 24 wF 7%t TEMFER<Fig. 2>%A0, B&H%360" - s D& TEELAFT 3.
Switching Measurement shall be made under the condition as follows.
characteristics 1)Shaft rotational speed : 360°-s™
2)Test circuit 1 <fig. 2>
<flg.2> DC5V
10ka 10ka
AT Bii¥
Terminal A Terminal B S ATV
i in:—§
i 'Encoder t
| | 3
[ ! 1
CHi¥
—° Terminal C
-
7,
(#8) J-NONKE :BAEEH2. BVATOKEESS.
1-KFOFFikE HASEH2. SVILOKEESS,
(note) Code-ON area : The area which the voltage is 2.5V or less.
code-OFF area : The area which the voltage Is 2.5V or more.
V| FryUoy 1-KOOFF-ONRUON-OF FOEND, £Ah2. 5VORAKREK (HFET 3. ti, t3 < 5ms
Chattering Specified by the sianal’s passage time to 2.5V
of each switching position (code OFF2ON or ON-OFF).
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I1tem conditions Specifications
2)|B#/42(1N977) 1-FONOBAD2. SVHLOZEX#BRELL, Fr9U 7L, T, AELORLIMSHALD [T, < 5ms
sliding nolise 2. SVATOONBAHTA60¢ T4, &k, BH/ 1 AAL2. 5V1ﬂﬂ)ﬁﬁ1msmiﬁﬁ
(Bounce) . NOBH/ 1 XL 5,
Specified by the time of voltage change exceed 2.5V
in code-ON area.
when the bounce has code-ON time less than ims between
chatterings (t, or t,), the voltage 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 linked bounce.
3)|B#/ 1 1-FOFFOBAOEERH 2.5VHE
Sliding noise The voltage change in code-OFF area. 2.5V MIN.
4-4| HER fF-BARARA. C. 50VIARMNTS. (U-28%F1mA) gamgonLCe,
Dielectric A voltage of 50VA.C. shall be applied for imin between Without arcing or
strength individual terminals and bracket. (Leak current 1mA) breakdown
4-5|ERHEn E¥-BARARD. C. 50VANT3. BF-BARACTSOMORE
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 50VD.C. is applied between individual terminals [terminals and bracket:
and bracket. 50Ma MIN.
4-6| figE OE#%360" - 5 DR THELAET 5. To Ta T T 24MS
Phase-difference |Measurement shall be made under the condition as follows.
1)shaft rotational speed : 360° -5
22Uyt B
Detent position
<fig. 4> %
—— OFF
55 (A-CH) N
Signal A | | | ON
ABEARN
R \
‘ — OFF
BES(B-CH) |
Signal B ON
CW direction
(View )
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5. ##6%%E Mechanical

characteristics

AE % # # g
Item conditions Specifications
5-1| 20EHE 360° (IZKLR)
Total rotational 360° (Endless)
angle
5-2| 2w hI7 513mN-m
Detent toraue
At 5~3570
5-3[ 20w 78§k UfTE 2487w 7
Number and position 24 detents
of detents. (R7w7fE 15°13°)
(Step angle:15'+3*)
5-4HRERE $R%P. C. BE¥BEfGUL, <Fig.5>045HOEERRMEFXL= EXOHERUDERMI
Brush plate 50mN-m/5s OHEZNZA. BEHELC L,
leaning strenath |yoyunt the product to P.C.B and aplly static force |No abnomality
(F) of 50mN-m/5s as shown in the <fig.5>. in electric charac
L -teristics and
operating feeling.
F
<fig.b>
Leaning operation
P.C. B
Shaft
5-5 | FhERH TRO BhiEfFEE 43, Bhifis, EXNtELERSD
Resistance to Specified by the clause 7 “Soldering conditions". e,k BLLAYSHENCRR
soldering heat DELCE,
Electrical
characteristics shall
be satisfied.
No mechanical
abnormal ity such as a
excessive play.

6. fA#% Endurance characteristics.

RE
ltem

F i3

conditions

# i

Specifications

6-1| Lp5HERRE

Rotational life

£EHTHE600~1000/h0#ET, 100, 000EEEREN GHfEET .

The shaft of encoder shall be rotated to 100,000 cycles at
a speed of 600~1000/h without electrical load. after

which measurements shall be made.

ﬂﬂﬁ§ Ti: Tz: TS! Td

22.5ms

2Uyw 28 h7 3t2mN-m

Phase difference

Tio Ter Tau Ta
22.5ms

Detent torque

3t2mN-m
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7. GhEfGES Soldering conditions
7-1 FErhEO®RS Manual soldering

AE350° CHT, KE3BHRA
Bit temperature of soldering iron 1350°C or less.
Application time of soldering iron : within 3s.

7-2 7(vw78h%0%RE DIp soldering

fERER  :t1. GHERERER
Printed wiring board: Single-sided copper clad laminate board with thickness of 1.6mm

77v9Z  LEO. B2HEO77y2RERVERR 7779 - TERBRT R, RRREDF¥AEETLEL, HOERRAR 779 2720 S L L,
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.

«Flux shall not come into contact with the component side surface

70k-h  EREEER100° CHT. BRLANA

Preheating:
-surface temperature of board: 100°C or less.
-Preheating time: within 1 min.

Ehi "BE260' C+5° C, BA3H+ 1HMA
soldering:
-Solder temperature: 260*C t5°'C.
«Immersion time: Within 3t1s

NEOIE%1MERB208A8T 5.
Apply the above soldering process for 1 or 2 times.
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8. tOf. RRLEDCHEE PRECAUTIONS [N USE

B-1. REBEE YEORARUBAMAN" ZbaByTTaL.
During operation, storage in high temperature and humidity .and in corrosive gas .
should be avoided

B-2.I23-9"-ON WZADIMARORFLSLTBEERL" -8, #2720 944, VR¥29" 9445%L
ABL, XREADLUHERBLZT.

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. AEREBI2V 2 fIEL TAHBOFFRETEXELHYFTONTC, V7 M REABAREETRFBEVET.
A phase should be design criterion prior to B phase
Because A phase has steady off signal at detent position

8-4.1I71-9" -ON" VXAV PNABODBBTHOZ7 (M9 -20UNBCCAERLET.

For your pulse count design, it should be considered to add C/R filter
on your circult shown as below.

Ali¥ B&¥
Terminal A Terminal B

DC5V
10ka

I71-%
Encoder

— 0. 01MF

Ciat

Terminal C

Y ¥/

7 7

8-5. AEROFBLERAINNAVETE, N VARV ERNEETRUERHHUETOT,
RRLERAATNDOEVEOIEEELZT.
care must be taken not to expose this product to water
or dew to prevent possible problem in pluse output wave form.

8-6. ERAKE. BEAOFRROMERALWRGI TV,

Please avoid to medical instrurent because this encoder is audio use.

ALPS ELECTRIC CO., LTD.

APPD. CHKD. DSGD. TITLE ROTATIONAL ENCODER

O&pI»3I-¥

URIGINM 1999_11_09 K I Y K K Y 2016-03-29| 2016-03-29(2016-03-29 | DOCUMENT NO.

5YMB DATE AP.PD CHKD |DSGD |S-URUSHIHARA | H. MURAKAMI| Y. ASHIDA 5 I_ E 2 1 O - 1 (6/6)
|

— — Confidential




REFERENCE|¢ 7/
CLASS No. TITLE
1) IZI-Y0ERuA, TROZRFL2ERLET,
For pulse count, recommendation is below.
S A-CHORESERLEERAYZML. CW, CCWOHTR
CWAE 7O0B0OB-CROKER &5,
CW Direction 20w )8 When phase A state changes.read phase B
N Detent position state and decide direction and count
CCWhm depend on it.
CCW Direction /§<i§;\\\\3\
, , , CWAA | CCWhM
AEZ(A-CR) ! : L0 A-C | 1-01]19-0
Signal A __I L] | B-C 1 0
1 ! — 1 A-C [ 021 [0 21
BES(B-CH) —f  ——f O B-C 0 L
signal B A-CEA1-0RELLEKE, B-CEFLTHAECW A,
; ! —— 1 §%. B-CE#OTHAECCWAATHA.
A-c 101t ToTolol1 1]t When phase A changes from 140 and phase B=1 means
CW diretion, If phase B=0. it means CCW direction.
B-C |o]-]1]1]-|o[o]- P
A-CRHO-1RELLEER, B-CRAAOTHNECW A,
%, B-CRAALCHNECCWARATH A,
When phase A changes from 021 and phase B=0 means
CW diretion, if phase B=1, it means CCW direction.
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1. BhefBERT S TOMIESR
Other precautions for Soldering

1) BO&SKP. W. BOLARBhENGESHELE, dRFTID,
Please avoid soldering on upper surface of P.W.B.

[ h %
Solder

B h %
Solder

as shown below

¥
Terminal
P.W.B

2) BREBATNAEEREBUNERNGLTCERELES,
Please solder all inserted metal terminals and bracket to a PWB
3) WhENGE, BARECRERERILEVTTAL,
After soldering ., please not to wash or clean products by liauid such as solvent or
any similar.
4) Selective soldering®al, Dip solderingc#4gsYzv07T,
SHCERRBCANEROLXHREROBLLET,
Please thoroughly test and decide appropriate parameters for soldering by vour soldering
equipment under actual condition of production. (for example . parameters for selective
soldering can be different from for wave soldering.)
5) Soray flaxerDmel, Ea0EEMNST LaxHRALALEIRLTTEL,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.
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1. CBRLOEE precautions in use

1) SRoBERRETHOYTEROT, BRRRK S OMBARIRGNBKRAVEORERZECIREIHY T,

BA-ty NN TORGBHEERALELTTEL,

Rt BEAZARETHRH (B JAH, REH. oR, FEH. B341)
EAFY0FSAZERETHRHE (B2 2V RT4, FRA, REH)
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 0as or oxidized gas.

(rubber , glue ., adhesive . plywood . packaging material)
-materials which may generate low-molecular-wveight siloxane gas.

(silicone base rubber ., lubricant . glue)

2) BRERRT. REEETHRAT. RENRRLNNGRRT L. GIROER)-71%49%

BHOYFTOTIRALELEDTTEL,
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) UVIERATHRL, HHEAENLONPEZRENDNGL R BB DREN DY E T,

YNIOTED BASEOENERE, AXAENTTRATIARTOEEROBLUET,

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) HRREEEQLR. TROITEBRAOEERAB T T Hh.,

HEERORTERR150~350, BE20%~BOROREFALRYET,

BREEERD LR, TREETRBEOERHF 2T 7R00. REGLAHBTATEN CONERH KT EY FT.

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 dearee 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) REFMHERTORNEITRAV TATLASEOLRND TTEL,

AFCESELFFRAGTTL, AEFROTEC KV KT,
Insert these switches to the specified mounting surface and mount them horizontally
[f not mounted norizontally, these switches will malfunction

6) BRISVRRTHAINESCERAROBHOAVENRRDBRARORE L

BACLHHYFTOTy MRFBLFHCER (L,

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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