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CLASS No. TITLE mERIZI-9" BRE

ROTATIONAL ENCODER SPECIFICATION

—%EB General

-1 ER%E Scope

COMBERTEVTRIARLALARIERERR2BH0-9)-173-YERT A,

This specification applies to 28mm size rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

-2 R%KE Standard atmospheric conditions

ARRUMERBCEEORVRY, ROKETHHD,

Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows;

E Ambient temperature ©15°C to 35'C
ﬁ#iﬁ= Relative humidity : 25% 10 85%
% T Air pressure : 86kPa to 106kPa
BL. #BEEULRCE. RORERETRE),
If there is any doubt about the results, measurements shall be made within the following Limits;
B & Ambient temperature 20 £ 1'C
BdEE Relative humidity © 63% to 67%
% K Air pressure : 86kPa to 106kPa
1-3 GREEER
Operating temperature range ©-40'C to +85'C
1-4 GEREER
Storage temperature range : -40'C to +85'C

2, &% Construction
-1 1% Dimensions
AR5,
Refer to attached drawing

3, ¥& Rating

3-1 w#"g Rating : D.C. 5V 10mA (1mA MIN)
4, E5M#E Electrical characteristics
4
I?% %nmtm% So&iﬂcmﬁms
d-1{yHE2 A, B2E3OMRELNEL, EAG
output signal <fig. 1>08Y¢5,
format (BBE2Vw 20 tE%TT, )
2 Phase-different signals
(SignalA, signalB)
Details shown in <fig. 1>.
(The broken line shows
detent position.)
<Fig 1>
shatt rotai1ongl direction sfana| il
A(A-CHIR) OFF ! ! (’
A(Terminal A-C) ON | o
%Eﬁﬁﬂ : :
- B (B-CHIM) OFF1 T |
B(Terminal B-C) ON | |
A(A-CBIR) OFF—1 T i
A(Terminal A-C) ON | |
Jgﬂécéhvilﬁﬂ : :
o B(B-CH¥A) OFF i
B(Terminal B-C) ON ! !
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ROTATIONAL ENCODER SPECIFICATION

il

_
Bnditiofh

Soeﬂc i ficattﬁons

characteris-
tics

N 977)

: 360" -5
C<fig

1)shaft rotational speed
2)Test circuit
<fig. 2> <fig. »

OFF

D.C. 5V

5ko 5ka

AR ¥
Terminal A

Bi&¥
Terminal B

Encoder

L I71-98

4-2( AR 1E8&k T BN AY ZH1878VZ/360°
Resolution Number of pulses in 360" rotation. 18 pulses/360°
for each phase
(12Yw2 AN LZ)
(1click 1pulse)
0324w 7 788 [TRATEH<T 0. 2>4M0, BE#%360° - s 0O (B&RLITT S,
Switching Measurement shall be made under the condition as follows

—o Cli¥

rnz VLD

EH2. SVE&ED
The area whu voltage is 2.5V
© The area which the voltage is less
1-KOOFF->ONRUON-OFFOKQ, £h2. 5VO@BERLK (HET 5.
Specified by the signal’s passage time to 2.5V of each
switching position (code OFF20N or ON-0FF).

1-KONOBAO2. SVALOBRFHHAC L, 7+ 7L, T @ECORER

IMSHED2. BYNTOONBR%2RTHH0ETH, . BH/ 4 AGK2. BVNUT
NERFIMSsHamaE. NOES/ /ZLHKT 3,

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 ty), 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

or more.
than 2.5V.
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il

4
Gnditions

Soeﬂc i ficatﬁons

4-4

firf%
Phase-

difference

360 -5 0EAL TRNEERT B,

AT1, AT2, AT3, AT4BF+ 927" RUN' 27 2%85 50,
Measurement shall be mage under the condition which the
shaft is rotated in 360 -s™ (constant speed).

Chattering and bounce are not included in AT1, AT2, AT3, At4.

AT4

—_—— =
| —

=

<fig. 4> AT?

AES(A-CR)
Signal A

BE5(B-CR)
Signal B

AT1

E§$ﬁ1Eﬁﬁﬁ(3@(%ﬁﬁﬁﬁ®$xﬁywaﬁmanbW?Eﬁ\nwﬂﬁﬁﬁﬁ
SO TELALET. ERFFBLERC THIBLET,
Note:Above specification (4-4) is changeable. When
operate by manual. Please check performance using

actual circuit and knob.

<Fig.4>E40T
AT1, AT2, AT3, AT425mS
In<fig. 4>

4-5

BRER
[nsulation
resistance

H¥-RfREKD. C. 250VHNT 3,

Measurement shall be made under the condition which a
voltage of 250VD.C. is applied between individual
terminals and bracket.

¥ -RAREC T1OOMOHL
Between individual
terminals and bracket:
100Ma MIN.

4-6

HER
Dielectric
strength

BF-RfiRAKCA. C. 300VIa@XE. A. C. 360V2HENMT 3.
(U-78%1mA)

A voltage of 300VA.C. shall be applied for imin or a
voltage of 360VA.C. shall be applied for 25 between
individual terminals and bracket. (Leak current:1mA)

BE-7-7-BGWEFELCL,
Without damage to parts.
arcing or breakdown

. #fE Mechanical characteristics
2
L Bnditions Soéﬁcificatﬁons
b-1|4m&RE 360° (I7KVR)
Total rotatio- 360* (Endless)
nal angle
SIFIPVISY, brompRETHALDET ¥ THET 5. 20X10mN-m
Detent torque [When shaft is rotated by speed of 5rpm.
5-3| 20w IS BRUTE 1887Uw7
Number and 18 detents
position of (RTw7fE 20°13°)
detents. (Step angle:20'13°)
-4 THE RFEROESO-A@EENONE1ARENZ A, . WFORE, LU 9HKLCL,
Terminal A static load of 5N be aoolled to the tip of BL. RFOHHYRBTLT A,
strength terminals for tmin in any direction. Without damage or
gxcessive looseness of
terminals. Terminal
bend is permitted.
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ROTATIONAL ENCODER SPECIFICATION
4
I¥% %nmtm& So&iﬂcmﬁms
SR TF WEEET: HOMURUSIEY AR LOONDAE LOBEMA B, HOHR, ZLLT0KLCL,
Push-pul | (twhEEKE) BRIAENELCL,
strength of Push and pull static load of 100N shall be Without damage or
shaft applied to the shaft in the axial direction for 10s. excessive play in shaft.
(After installing) NO excessive
abnormality in
rotational feeling
-6/ @9 WEREY2MMOEER 20MN - MOBIFE- X7 M 2173, 0.2mmp-pHT
Shaft wobble |Bending moment of 20mN.m to be applied to the less
shaft at 2mm from the top of shaft. RABEBE: 0. 3mmp-pNT
After endurance life:
less than 0.3mmp-p

o-T R LS
Notice for
mounting

EBOBE My FABENACCRATED, by TR v F5B03Z P.C.B.
RUBEREON 4 ) HEVRGE, BhERGEGOBE LAY, BhEHRD SWITCH
Eﬁﬁ&vx4m?$ﬁ§§ﬁ$?ﬁé%bﬂﬁﬁﬁ@U&?. MOUNTING DETAIL

Hold the bushing use front panel or light pipe.
Because this switch not has thread. If don’t hold
the bushing, the switch maybe become intermittent

i i FRONT PANEL
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE

ALPS ELECTRIC CO., LTD.

APPD. CHKD. DSGD. TITLE Q&P Iyd1-%

ROTATIONAL ENCODER
§.MIZOBUCHI | K. ABE Y. ASHIDA

DOCUMENT NO.

SYMB | DATE |APPD

cHKD |psep 12011-02-222011-02-222011-02-22 5 | A 228-A35 (4a/6)

I I — [ — Confidential




|REFERENCE | ¢

CLA

SS No.

TITLE OEpI 1-9" #RE

ROTATIONAL ENCODER SPECIFICATION

/

)

6. fA#E Endurance characteristics.

4
I¥% %nmtm& So&iﬂcmﬁms
6-11Lp5isakE |RAHCHEEH1, 0004/ 7L0%IT, 50, 00044 ZAbgatAT ), VIEYINT
Rotational |(1447LK. 360 14%) TERERL R 0%
life The shaft of encoder shall be rotated to 50,000 cycles at |z0fh, NWBERLEZT2CL,
a speed of 1,000cycles per hour without electrical load,
after which measuremgnts shall be made, Detent torque:Relative
(1 cycle: rotate 360° CCW  rotate 360° CW) to the previously
specified value. %
Except above items,
specifications in
clause 4.1~6 and 5.1,
5.3 shall be satisfied
6-2|/gH BE60+2' C, BEI0~OL%0ERTEb 240+ 1OBRRELRYEL, REOXR% mmﬁﬁéﬁﬁﬁé ¢,
Damp heat pERYELEEh L. DERNEEITT A, Shall be meet initial
The encoder shall be stored at a temperature of 60t2°'C specifications.
with relative humidity of 90% to 95% for 240:10 hours in
a thermostatic chamber.Then the encoder shall 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 1.5 hour, after which
measurement shall be made.
6-3|fian BEB5+3' COEREPKT240+10KRKEL, BRREPL L. SEERERNT TS, |BERLERTACL,
Dry heat The encoder shall be stored at a temoerature of 85+3°C for |Shall be meet initial
240110 hours in a thermostatic chamber. Then the encoder specifications.
shall be maintained at standard atmospheric conditions for
1.5 hour, after which measurements shall be made.
b-4|FRk BE-40+3  COEREDLI2401 1 OBRMERRYEL, ZAOARESFRY nERaERTHCL,
cold EEEPOL 1. SHARELNTTA, Shall be meet initial
The encoder shall be stored at a temperature of -4013'C specifications.
for 240110 hours in a thermostatic chamber.
Then the encoder shall 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 1.5 hour, after which measurement
shall be made.
6-5(8EH( 71 TRERVEREYA 70 %8%2400R 7, RAOKAEHFRYREREDPI L. DHRARER | 9RREARTH L,
change of WEda, Shall be meet initial
temperature |The encoder shall be subjected to 240 successive change of [specifications.
temperature cycls, each as shown in table belowv.
Then its surface moisture shall be removed. And then the
encoder shall be subjected to standard atmospheric
cogditions for 1.5 hour, after which measurements shall be
made.
RE 2K HEKA
Step Temperature Durationure
1 -405 C 309
. min
2 +85% C 304
min
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7. :0M, REVEOZEE  Precautions in use

7-1. DRORHEHLOA, BEAROALOBAOTHCBEZLAVECEERL 7, (RONER)
Do not wiring on the P.C.B. under staking portion of bracket to prevent miss operating.

90° N

(Shade portion on the below fig.)

7-2. REQAR, HRORARURAEN" Zha@y (T,
During operation, storage in high temperature and humidity .and in corrosive gas
should be avoided

T=3.I73-9"ON VAN MNABORFEHVTRBERL -, 427" V22" 944, VRE27" 94 L5LHEL,
FEEROLAGRBLFT.
In case of pulse count process desiagn, 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.

T=4.I73-9"ON WZAAD 7 MIBORRBGTROZ 4 A 9-% 0B ERHRLET.
For your pulse count design, it should be considered to add C/R filter on your circuit
shown as below.

ABT Bli¥

Terminal A Terminal B

DC5V

I71-%
Encoder

Ctat

Terminal C

7

% V4 V/

T-5. FEROFBCERARHARYETE, N VARV EEHRET UM NGV ETOT, ERLERKAN AN S EVSIRERVF T
care must be taken not to expose this product to water or dew to prevent possible problem
in pluse output wave form.

T-0. FBaBt-7" (1 BB, BRER, TSRS, BRER, AGUBEEO-RETABACRE, 2ELEHOTT. LoKEE, TERTHSR
Bk EEBEEORRET AU DEEYAROSNORECHERI NGO, SHE AR ORREE(H, SHACHEA( KL
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 system, please make verification of comformity or check on us for the details.
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| [REFERENCE] ¢/
CLASS NoO. TITLE ‘
1) IZI-Y00BUEG, TROZHAZ2ERVET,
For pulse count, recommendation is below.
CWhl
CW Direction 20w i & CWhm CCWhm
N Detent position
CCWhi A-C 0 » 1 0 » 1
CoW Direction N
! ! B-C 0 -~ 1 1 - 0
AES(A-CE) — : 0
Signal A —T] ! ABSHO-1¢ERUES, BESOXRHO-1CHY
; ; T cwsntss.
BE5(B-CH) i 0  When phase A change is 0-1 and phaseB change is
Sianal B ! ' 0+1. means C¥ direction.
i L1
AESHO-1¢EUEE, BESOERLH1-0THNE
A-C 0 1 0]1 CCWHETH S,
B-C 0 1]1]0]0 When phase A change is 041 and phaseB change is
140, means CCW direction.
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1. GhE®M#H Resistance to soldering heat

TR0 BhERTEE" CTREROEY, BROKVC L, BREEREDOLVCL,

At the specified by the soldering conditions below.
There shall be no deformation or cracks, in molded part.
No excessive abnormality in rotational feeling

BhEffE% Soldering conditions
FFh%0/A Manual soldering

A\ 5£350° CHT, BE3SNG A
Bit temperature of soldering iron :350°C or less
Application time of soldering iron : within 3s

Tiy7BhEDRSE Dip soldering

fA&R  :t1. CRERRRER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

gaﬁ2x ‘HEO. 82RLO77y 7 RERVERX 777 -L TERERIR, ERREN3A02,

-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

7=t CEREERE100° CUT, BRE2ANA

Preheating:

-Surface temperature of board: 100'C or less.
‘Preheating time: within 2 min.

Ehi (BE260t5 C,HBRES511#
Soldering:
-Solder temperature: 260+5'C
-Immersion time: Within 5418

NEDIEA1D0FRB20RE8T 3.
Apply the above soldering process for 1 or 2 times.
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1. BhifiRI 6 T0MEEER
Other precautions for Soldering

1) BO&IEP. W. BOLARRKERDETHERE, SRITL.,

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

B h ik ¥

501 der Terminal
AN

B h %

Solder P.W.B

2) BRCBAZNAEERHRBRERNFL(CERBELET.
Please solder all inserted metal terminals and bracket to a PWB.
3) Bhefng, BHECTERERRLELTTRL,
After soldering ., please not to wash or clean products by liauid such as solvent or
any similar.
4) Selective solderingfifl. Dip solderingt{#ng&5YEs07,
SHCERRBCANERO LEUREEOBLLET,
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.)
Hh) Spray flaxerDrel. EROFEANST LaxFRALEVEIRLTTED,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.
ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE %ﬂ)ﬂﬂ&%$lﬁ (D]P/%Uh'j-c)
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1. CHBRLEDEE precautions in use

1) SRGBERRECHOYIEROT, RRRRI L) IMBARNRGNBCRALRIRERECIRENDY &Y.

-ty NN TORGBHRERLEVTTRL,

SRt BEAZARETHRM (0 JA%, RER, SR, BEK, #3%)
EAT0FBAZERETHRE (B 2V R4, FEA, 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 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) BRERRT. XUEEIHRAT. REFERLANGRRT L. GIROER)-75%49%

BAOYETOTCIRALESELTTEL,
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, HCRTAENLONDEEAENDNGL ROV ORENOY T,

YVIOTED BAREOENERE, ATEENTTRATIHRTOREASBLUET,

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) BREEEEOLR, TREETENROERERBTEFh.,

HEERORTERE150~350, EE20%~8h%0REFALRYET,

BREEERD LR, TREETRBEOERHF 2T 7700, BB AHAT A AN CONRRNKELEYFT.

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) REFHERTORNAITHRAV ATLASLOILRNG TTEL,

AFCES L FIFRAGITL, EFROTELHYET,
Insert these switches to the specified mounting surface and mount them horizontally.
[f not mounted norizontally, these switches will malfunction

6) BENHVRRTHAINISCERNROBHOAVEARRDARARORE L

BACEHHYFTOTY MREBLFHIER (R,

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 desianed.
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