EC12E24404A9  ( / )

-f%E General

1-1 BREE Scope
CORBERELVTEFHBLAL NI ERORA 1 2 BHO-9Y -T2 1-YRAERT .
This specification applies to 12mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

1-2 #%#t€ Standard atmospheric conditions
ARRUATBBCHEOLVRY, ROKETHES.
unless otherwlse speclifled., the standard range of atmospherlic condltlons for making measurements
and tests Is as follows:

8 g Ambient temperature :15°C to 35°C
RiHEE Relative humidity : 25% to 85%
4 FE Alr pressure : 86kPa to 106kPa

BU, BREEURREE, ROEERETHES.
If there Is any doubt about the results, measurements shall be made within the following limits:

8 K Amblient temperature 20 2 1°C
%€ Relative humidity : 63% to 67%
4 K Alr pressure : B86kPa to 106kPa
1-3 fHSKER
Operating temperature range : -10°C to t70°C
1-4 R¥IKER
Storage temperature range : -40'C to +85°C

2, %% cConstruction
2-1 ¥% Dimensions
FRHAIRK &3,

Refer to attached drawinag,

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

3-2 EREE  (ER@H)
operating current (resistive load)
&)-F  Each lead : 0.5mA (MAX 5mA,MIN 0.5mA)
JE7Y-F  common lead ©1ImA (MAX 10mA. MIN 0. 5mA)
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4, gRMME

Electrical

characteristics

RH
Item

% #

conditions

# #

Speclificatlions

thE=
output slanal
format

<Fig 1>

A, B2E50fiAZELAC L, FlR
<Kfla.1>08Y¢3%
DUw7tE0RE7Y v 2fi &l T
AESREAOFFORERERHHC
BESRAEET. (KBE2YyIfE
NRAD7Uw 7iBETT

2 Phase-different signals

(SignalA. signalB)

Details shown in <fig. 1>.
The detent position will
always be alligned with
A-phase but B-phase has
no specific position.

(The broken 1ine shows detent
position of with-detent type.)

LGl

Shaft rotational direction

£ 5
Signal

A(CA-CKIR)

kR
0FF-1

C. V.

B(B-Ci¥@)
B(Terminal B-C)

output

|

|

ON |
1

|

0FF——1
ON

A(CA-CE¥R)

REE A A(Terminal A-C)

OFF—|

—

C.C. W

B(B-Ck¥R)
B(Terminal B-C)

OFF

ON
ON ———J

—

ARE

Resolution

1@ER THEh BN RE

Number of pulses In 360° rotatlon

&8 248V2/360"
24 pulses/360°
for each phase

4_

w

A wF o5l
Switching
characteristics

TERUEAB< ig. 2>&A0, OEHE360° - S'0# TAELME A,
Measurement shall be made under the condition as follows

(E) J-KONKE HnEEH1. SVATOKERSS,

JI-ROFFRKE :HhEEN3. SVALOKEEES.
(note) Code-ON area : The area which the
code-OFF area :

1)Shaft rotational speed : 360° -5
2)Test circuit :<fig. 2>
<fig.2> DC5V <fig. 3>
10ka 10ka OFF—J
AKT B&¥ 3.5V - -
Terminal A Terminal B
f ______________________ i 1.5V -9
i T/i I73-% ON ----
i 'Encoder
R ; t,
CH¥
— Terminal ¢
—
7

voltage Is 1.5V or less.
The area which the voltage Is 3.5V or more.

D[ FroU27 J1-KOOFF-ONRUON-OFFOKN, tA1. 5V~3. bV0idKRERL (/ET3. ty t3 £ 3ms
Chattering 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
0r ON-=0FF).
ALPSALPINE CO.LTD.
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Phase-dIfference

RE z #% # £
1tem conditions Speciftications
2)|B#H/4X(N92R) 1-FONOBANL. SVALOBEX&RELL, 7r9U 7L, L RECORRIMSHLD [t, < 2mS
Sliding noise 1. BVATOONBA%RIHH60LTH. k. f‘ﬂj/'foEIl?’.i SVATOEEN1MSH b5a
(Bounce) &, MOREH/ 1 XL HBT .
Speclfled by the time of voltage chanage exceed 1.5V
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 chatterinag
when the code-ON time between 2 bounces Is less than 1mS
they are regarded as 1 Linked bounce
3)|B#H/1% J1-FOFFOBADEEXH 3. bVAL
Sliding noise The voltage change In code-OFF area. 3.5V MIN.
4-4|HEE BT-BARERA. C. BOVIARONTS. (V-28%1mA) fRBBOBLCE.
Dlelectric A voltage of 50VA.C. shall be applled for imin between Without arclng or
strength Individual terminals and bracket. (Leak current 1mA) breakdown.
4-5|HGEN B¥-BfREAKD. C. bOVENT 3., RF-BRARERTIOMONE
Insulation Measurement shall be made under the condition which a Between Individual
resistance voltage of 50VD.C. Is appllied between Indlvidual terminals |terminals and bracket:
and bracket. 10Ma MIN
4-6| fifE F i€ 1d FTELA RN <flg.4>kp17

Measurement shall be made under the condition which the
shaft Is rotated In constant speed.

<fig. 4> T

ERAD) %}44444e%

CW — OFF
ABE (A-CR) B
Siagnal A —ON

OFF
BEZ(B-CA)
Signal B —ON
AT

REEHHM T

cew — OFF
AEZ(A-CH) r
signal A —ON

OFF
BE5(B-CH)
Sliagnal B ON
AT

AT=0. 08T WLt MIN
In<fig. 4>
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5. ##N#E Mechanical

characteristics

RE % # # £
Item Conditions Speclifications
5-1|¢0EHE 360° (I7KVR)
Total rotatlonal 360" (Endless)
angle
5-2| 2w 287
Detent toraue
3+ 2 mN-m
L, -10° C~+5* CTW, &
BET5CL.
Shaft rotatable
at -10°C~+5'C.
5-3| 2V w75 8RUME 2457w 7
Number and posltlon 24 detents
of detents. (Z7w7fE 15°13°)
(Step angle:15*+3*)
5-4(WOMUSITHE HORULRUSIEYAARBONOHHER108AMAS. (PCB¥ERGH) HORE, ELLEEAZ, 1i9%0
Push-pull push and pull static load of 80N shall be applied to the RESR(ERONERRRIACL,
strength of shaft |shaft In the axial direction for 10S. Without damage to. or
(After soldering of the PC board) excesslve play In shaft.
No excesslive
abnormality in
rotational feellng.
And electrical
characteristics
shall be satisflied.
5-5(@FHE RIEROAED-—HARINOEHEL 10BRNLS. ELLAIRURBAREECRLC L,
Terminal strength |A static load of 3N shall be applied to the tip of Without excessive
terminals for 10S in any direction. play in terminals or
poor contact.
5-6| 8% AEERSSMMO GBI 50MN - mOBFE-X 7 h &7 3. 1xL/30mmp-pHA
shaft wobble A momentary load of 50mN-m shall be applied at the point 1xL/30mmp-p MAX
smm from the tip of the shaft In a direction perpendicular |(LERftEdTHPHESS, )
to the axis of shaft. (1:5haft length)
5-7|M0Z7ZAMAEAS W INOBUSIEHERMA S, 0. 4mmp-pPHA
Shaft play In Push and pull static load of 3N shall be applied to the 0. 4mmp-p MAX
axial direction shaft In the axial directions.
5-8|MOEEALHE BERRS5MMOER20NOBEER 1 OBAMNZE. (PCBEEMIHE) ELLAIRY, dFVOKRLCL,
side thrust A load of 20N shall be appllied at the point 5mm from the X, BEACRREORLCL,
strength of shaft [tip of the shaft In a directlon perpendicular to the Without excesslve play
axls of shaft. (After soldering of the PC board) or bending In shaft.
No mechanical
abnormal ity
5-9(MOEEAEN" ¥ BERETHUES . 3° KA.
shaft play In Mesure with Jig for rotational angle 3" MAX
rotational wobble
ALPSALPINE CO, LTD,.
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Resistance to
soldering heat

Specified by the clause 7 "Soldering conditions”

RE F % # 8
1tem conditions specifications
5-10| lth & TRO “RhERT RN ED, BhiEfisk, BEaRREEERTH

. R, BLLATSHENCRR
DxLce.

Electrical
characteristics shall
be satisfied.

No mechanical
abnormal ity such as a
excesslve play.

ERREBAERRARDOIDR
Hiﬁbunhtr
EnhTuace.

A new uniform coating

of solder shall cover

a minimum of 95% of the
surface being immersed.

ALPSALPINE CO. LTD.
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6. MAkE Endurance

characteristics.

RE % # # £
Item Conditions Speclifications
6-1(LpoBERNE £6HTHR600~1000/HOERT, 30, 00 0REEENEHfELTI. FroUz7 ty 1,25mMS
Rotatlonal LllIfe The shaft of encoder shall be rotated to 30,000 cycles at |[N92Z 1,£3mS
a speed of 600~1000/H without electrical load, after Chattering t, t,s5mS
vhich measurements shall be made. Bounce t.<3mS
VALY 7] P A
(29w oftE0FER)
Detent feeling has to
remains.
(Applied for detent type
6-2|REH EK40+2° C, EO0~95%¥DEERMDPL240+1 OBARER, B3, HEbL 1. DBRA
Damp heat K835,
The encoder shall be stored at a temperature of 40+2°C with
relative humidity of 90% to 95% for 240+10H in a
thermostatic chamber.
And then the encoder shall be subjected to standard
atmosoherlc condltlons for 1.5H, after whlich measurement
shall be made.
mRLERRIHCL,
6-3| MKt EEB513° COESHEDLIL240+ 1 OKAKEE, ¥5, B0l 1. CHEARET . (4.1~4.5 and 5.1)
Dry heat The encoder shall be stored at a temperature of 85+3°C for o ) )
240£10H In a thermostatic chamber. And then the encoder Specifications in
shall be subjected to standard atmospheric conditions for | ¢lause 4.1~4.5 and 5.1
1.5H, after which measurements shall be made. shall be satlsfied.
6-4( Rkt BE-40+3° COER#PIC240+10BAKER, B8, il 1. SHARET 2.
cold The encoder shall be stored at a temperature of -4013°C
for 240+10H In a thermostatic chamber.
And then the encoder shall be subjected to standard
atmospheric conditions for 1.5H, after which measurement
shall be made.
6-5(RETH 60CmORE SYRBDEEOAMNDE =ML EF-> 27U - M OKLECBMRE TS, |ELVER. RREH % (NHH%%
Free falling The encoder shall be fallen freely at any posture from 60cm |®E¥acCe,
height to the concrete floor covered with vinyl-tile, after |[(fUL. BFROEWRRC. )
wvhich measurement shall be made. No excessive
deformation or damage
(Except the
deformation of
terminals.)
And speclifications in
clause 4.1~4.5 and 5.1
shall be satisfied.
6-6| kM 10~55~10HZ XL 5KH (1RRLA/KEL. 5MM) &X. Y. Z. &KAL NERBsARISCL,
vibration 2HRNAS. (4.1~4.5 and 5.1)
The following vibration shall be applied to the encoder, specifications In
after which measurement shall be made: clause 4.1~4.5 and 5.1
The entlire freauency range. from 10Hz to 55Hz and return to| shall be satisfied
10Hz, shall be transversed in 1 min.
Amplitude(total excursion): 1.5mm.
This motion shall be applied for a period of 2H in each of
3 mutually perpendicular axes (A total of 6H).
ALPSALPINE CO. LTD.
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7. BhxEfFEH Soldering conditions
7-1 FghENBRS Manual soldering

AE350° CHT. BE3BHR
Blt temperature of soldering Iron :350°C or less
Application time of soldering iron : within 3s.

7-2 F(w7BhEDRE Dip Soldering

iRER U1 6LANERER
Printed wiring board: Single-sided copper clad laminate board with thickness of 1.6mm.

77w7Z  KEQ. B2HNEO77w 7 ZEAVRAK 7779 -E TRABAZ L. ERREO¥AEBEL L. POEREAL 779 7R0RANELCL,
Flux:

«Speclific 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

70t-+  RREBEE100° CHT. BEL14MA

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

Bhi C8E260' C+5° C, BRE3H+ 1HNA
Soldering:
-Solder temperature: 260°C t5'C.
«Immersion time: Within 311s

NEDIEZ1B3RB2EEAT 3,
Apply the above soldering process for 1 or 2 times
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8. z0Oft, RRVLEODCHE PRECAUTIONS [N USE

B-1. REBAR YRORFARURRYUN Rz RO TTEL.

During operation.storage in high temperature and humidity .and In corrosive gas
should be avolded

B-2.I73-9" -ON" VAADZMBBORFR SV CRBARZL —h"  ¥272° U7 944, VR¥9" 9446501
ARV, FERFOLAEARL T,

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 circult for the secure reason.

B-3. FERB 7V w2 IR TABBOF FRETTELHYFIOT, V7 A RHBARRETRIBLET.
A phase should be design criterion prior to B phase.
Because A phase has steady off signal at detent position.
B-4.1I71-9"-ON" VXAV MUBODBRTROZ74 M9 -2 0NBCLaHRLET.

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

ART BE¥
Terminal A Terminal B

DC5V
10ka

I71-4
Encoder

— 0. 01MF

Cl¥

Terminal C

7 ¥

Z Z

B-5. FEANFBCERAINNAVETE, N W ARWEREHRETRUERHHYETOT,
RoKERARAANOSHKVEIERBRLET.

Care must be taken not to expose this product to water
or dew to prevent possible problem In pluse output wave form

8-6. ERARE. BEAOFRROURAGMRT TV,

Please avoid to medical Instrument because this encoder Is audio use.

ALPSALPINE €O, LTD.
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CLASS No. TITLE
1) IZ3I-Y0EBNRR. TROZRAZZERLET,
For pulse count, recommendation below.
CWhl
CW Direction 2w )i g CWhA CCWHA
= Detent position
CCWhia A-C | 0 » 1 0 - 1
Cov Direction 7\
! ! B-C 0 - 1 1 -0
A5 (A-CH) —‘ ! 0
Stanal A 4| ! ABEHO-1EERLER, BEZOERHO1THAY
; ; 1 cwrmtns.
BEZ(B-CA) i ' O  When Signal A change is 0+1 and Signal B change is
Signal B ‘ 0+1, means CW direction.
! ! —1
o eg. BAE . .
n-C JoloT1TTololol 111 ég;gg;é%iﬁb K. BESOXELH1-0THNE
B-C [-]0]0]1[1]-[0]J0O]1 When Signal A change is 0+1 and Signal B change is
140, means CCW direction.
ALPSALPINE CO. LTD.
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1. BhERDKRET S TOMEZER
Other precautions for Soldering

1) BOLSEP.W.B. OLECRhERGETHEEL, SRITEL,
Please avoid soldering on upper surface of P.V.B.

it h %
Solder

it h %
Solder

as shown below.

¥
Terminal
P.W.B.

2) BRCBACNHLERRBAENFUICHREL S,
Please solder all inserted metal terminals and bracket to P.V.B.
3) BhEfIE, BREETEREARILELTTRL,
After soldering, please not to wash or clean products by liquid such as solvent or
any similar.
4) Selective soldering0®al, Dip solderinglt#8485Y%90¢,
ZHCEARRTRAERO L2 BT AOBLLET,
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.)
H) Spray fluxer0msl. ER0FEMHST LUXFRALELEIKLLTTRL,
[f 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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1. CHERLORE precautions in use

1)

SEnEERRETHEOYEENOT, BRRRL L UM ERNBERAVRORELECTRENOYFT.
-ty AW TOR5RHERALELTTEL,

B, BUAZEREIHRH (B JAH, REN, Gk, BEH, #3H)
EAFYOFFAZREETARM (B 2Y I %T4, BRH, &EH)
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. 1f 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 aenerate sulfide gas or oxidized gas.

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

(silicone base rubber, lubricant, glue)

BEERAT. XUEESORET. RBHERLHINARRT T, BIROER) -75%%75
BUABYETOTCHERCESHELTTRL,

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

WYIEBATHRL, EATHENLOADEEHENNNA R IRETHRENDYFT,

WYIOTED BAREOENERE, BRAENTCHRATEARTOEEESELLET,

The product may have malfunction if excessive stress or impact than specified value is
applied wvhen 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.

HRSEERO LR, TRMGITRNEOREERG TEF A,

#fiERORTERE150~30T0, EE25%~BOXOREFALCRYET,

HRSEERO LR, TRGITRARORGEAFARIARER. REGLHRRTHUEN EO NERN KT EYET.

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 15T to 35T 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.

FRARERTORNBEETRAL (AT RS & ILAAG TTEL,

AR RV FERAG T, BEFROFRLEY F T,
Insert these products to the specified mounting surface and mount them horizontally.
[f not mounted norizontally, these products will malfunction

ERHHVRRETHAINF T CERNROBA S AVENARDBARDER L

EACLHHYFINTy PREBLTHCEEC AL,

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.

ALPSALPINE CO.,LTD.
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P. W MOUNTING DETAIL
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WED FROM MOUNTING SIDE
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