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No. KK-2001-4244
SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY T0 EC12E2420404  ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS.

41F212-8
LE21203

3. MARKING
MARKING ON ALL UNITS
DATE CODE

4. REMARKS
« NOTES

*Marking = in specifications shows standard and condition for application.

*CAUTION

Regardless of the suggested applications of these products being introduced in the specifi-
cations, when using them for equipment and devices requiring a high degree of safety, resp-
ective manufacturers will please preserve safety of the plamned equipment and devices by
providing necessary protectve circuits and redundancy circuits and reconfirm if safety is
being duly preserved.

Products being introduced in the specifications have been designed and manufactured for app—
lications to ordinary electronic equipment and devices such as the AV equipment, electric home
appliances, office machines and communications equipment. Consequently, when employing these
products for applications requiring a high degree of safety and reliability such as the medical
equipment, aviation and aircraft equipment, space equipment and burglar alarm equipment, the
using manufacturers will please thoroughly study the proprieties of these products for the
planned applications.

Although we are exerting our best efforts to maintain the quality of these products, we cammot
guarantee that they will never cause short circuiting and open circuitry.

Therefore, when designing an equipment or device with whitch the priority is given to the safety,
you will please carefully study the influences to the whole equipment of a single function
failure of Potentiometers and Encoders in advance to make out a fail-safe design providing.



I.-R¥A General
1-1 AREE Scove

CORBBOEE LTRFRSCRVARIERERA | 2FRF0-9Y-12-JCBRAT 3,
This specification applies to 12mm size low-profile rotary encoder (incremental tyoe) for
microscopic current circuits. used in electronic eauvipment.

1-2 B¥KE Standard atmospheric conditions

MEQRCERDLVRY, XORETHLS,
Unless otherwise specified, the standard rangoe of atmospheric conditions for makine measurements
and tests is as follows:

2 & Ambient temoerature P 15°C to 35°C
BHEE Relative humidity : 25% to 85%
% E Air oressure : 86kPa to 106kPa

BU, RRLEULRAQ, AOPRRETHEI,

If there is any doubt about the results. measurements shall! be made within the foliowing limits:

& ¥ Ambient temperature 20 % 1°C
BH3E Relative humidity : 63% to 67%
£ E Air oressure : 86kPa to 106kPa
1-3 BRIKER
Overating temperature ranse P -10°C to +70°C
1-4 REFSEER
Storage temperature range : -40°C to +85°C

2.%% Construction
2-1 $% Dimensions

EREURCES,

Refer to attached drawing,’

3. %8 Rating
3-1 ERRE
Rated voltage : D.C. 5v

3-2 ERERX  (EWAW)

overating current (resistive load)
2Y-F  Each iead : 0.5mA (MAX 5mA. MIN 0. 5mA)
JEYY-F  Common lead :ImA (MAX 10mA. MIN 0. 5mA)
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4, BEWRE Electrical characteristics
#B % # ® #®
ltem Conditions Spvecifications
4-1|EhES . B2ESQLiRELHE L, HAQ
Output sional fig. 1>0BYETS.
format YyIRENRAYY v/ EBCT
ESQEhOFFORENBCHIC L
ERQRELT. (WRQIYyIHR
a0yl EERT.
2 Phase-difterent signals
ignalA signal
Details shown in <fig. 1>
The detent oosition will
always be aligned with
A-phase but B-ohase has
<Fig 1> no seecific position
{The broken line shows detent
position of with-detent type.)
KSR I E s EhER
Shaft rotational direction Signal Qutout
R 1
A (A-CRFR) °FF_| T ' L
ﬁifﬁﬁ A{Terminal A-C) ON L : :
C. W
B (B- CRFR) OFF —l '_
B(Terminal B-C) ON |
} }
A (A-CRTR) DFF—I Ml |
ERithR AlTerminal A-C) ON I )
C.C.W 1 T
B (B- CRFM) OFF __’ L
B(Terminal B-C) ON L A
4-2| HRE 1 BECTHA—N S/ U &8 24/02/360°
Resolution JNumber of pulses in 360° rotation. %gr"ga':gsﬁgge
4-3]| 24 yF TR TRNERN<fig. 2>%A, BENE360° - ST ORI TBELET 3,
Switching Measurement sha!l be made under the condition as follows.
characteristics 1) Shaft rotational speed : 360° S~
2) Test circuit o <fig. 2>
<fig. 2> pDCsv <fig. 3>
10ka 10ka OFF
A“?‘ Bg.? - nene eceacon -me
Termina! A Terminal B 3.5V
& & I' 5V - jseas
173-9
( ( Encoder ON t
t 3
t 1 2 —nn e
CkT
Terminal C
7
(BE) 3-FONRE :HAREHF1. SVUTORELES,
J-FOFFRE : ENREF3. SVHLEOKE.:ES,
{note) Code-ON area : The area which the voltase is 1.5V or less.
code-OFF area : The area which the voltagse is 3.5V or more.
W Froyyy 3-FOOFF-ONRUON-0F FORD. ENh1. 5V~3. SVORBMSRCTREY 3, t,.t; £ 3ms
Chattering Seecified by the signal’s passase time from 3.5V to 1.5V or
from 1.5V to 3.5V of each switching position (code OFF-ON
or ON-OFF).
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« 7 )

-T2 % i3 R B
ltem Conditions Svecifications

)| 188/ 14X (’932) J-FONOBAD 1. SVELLORETNRRL L. i‘f?')‘/?'t,. {,AEEORCI mSHULD [t, = 2mS
Sliding noise | 1. SVHTOONSHERTSbOLTS, It BB/ (ARC! | SVATOREA | nSh3RE
(Bounce) 3. Bme) (L MKT 2,

Seecified by the time of voltage change exceed 1.5V
in code-ON area.
When the bounce has code-ON time less than ImS between
chatterines (t, or ty). the voltase chanse shall be
regarded as a part of chattering.
When the code-ON time between 2 bounces is iess than ImS.
they are regarded as 1 !inked bounce.
3| mb 44 J- FOF FORAORERS 3. 5Vilt
Slidine noise The voltage change in code-OFF area. 3.5V MIN.

4-4|HRE RT-RAERACA. C. S0VIARONT3, (V-78%1mA) LRRROB\VC L,
Dieltectric A voltase of S50VA.C. shall be applied for Imin between Without arcing or
strength individual terminals and bracket. {Leak current tmA) breakdown.

4 -5 BRER RT-RESRACD. C. 50VANT3, BT-EARRCTIOMOME
Insulation Measurement shal! be made under the condition which a Between individual
resistance voitage of 50VD.C. is apolied between individual terminals |terminals and bracket:

and bracket. 10Ma MIN. :
4-6| 8% RATRENERET 3, <fig. 4>L6WT
Phase-difference |Measurement shall be made under the condition which the AT=0. 08T £t MIN
shaft is rotated in constant spoeed. In<fig. 4>
<fig. 4> T
BiA@ |<-—__>|
cwW — OFF
ABS (A-CRD)
Signal A _—
ey
BEE (B-CR)
Signal B ON
AT
RSE5A | T |
cow OFF
AES (A-CH) [
Sional A __._8P
F
BES (B-CR)
Signal B —--—0N
AT
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5. Bift€E Mechanical

characteristics

Detent torque

(Applied for with-detent type)

"B % #t ] #
|tem conditions Specifications
5-1|2BkERN 360° (x7KUZ)
Total rotational 360° (Endless)
angle
5-2| 2997047 (2999420388 )

8L, -10° C~+5° CTB., WH
BEIdCL.

shatt rotatable

at -10°C~+5°C.

strength of shaft

tip of the shaft in a direction perpendicuiar to the
axis of shaft. (After soldering of the PC board)

5-31 7Yy 76 BRULE (799 76203A8) 2489749
Number and positionf(Applied for with-detent type) 24 detents
of detents. (A797RK 15°+3°)
(Step angle:15°43")
5-4| BOMSIZEE NOBLRUSIZYZREBONOBREE 1086RN7 6. (PCBEERYE) BOER. BLLBEAT, 950
Push-pul | Push and pull static foad ot 80N shall be applied to the REFH (RARBELRRTHCE,
strength of shaft |shatt in the axial direction for 10S. without damage to. or
(After soldering of the PC board) excessive play in shaft.
NO excessive
abnormality in
rotational feeling.
And electrical
characteristics
shail be satisfied.
5-5| R¥ %% R7AROERO-FALINOBHTEL 108ENZ . FLLASRURRTREBELRVCL,
Terminal strength jA static load of 3N shall be aoplied to the tip of without excessive
terminals for 105 in any direction. play in terminals or
poor contact.
5-6| Wi A\l tg55mmoaEESOMN - MOAYE- 27  ENAS. 0. 7xL/30mmp - DIk
Shaft wobble A momentary load of SOmN-m shall be applied at the point 0. 7xL/30mmp-D MAX.
smm from the tip of the shatt in a direction perpendicular |(LBRfESTMENTS. )
to the axis of shaft. (i:Shaft length)
5-7|WOZZZ b RASHS NESNOMLIIZRTLNRS. 0. 4mmp-pHA
Shatt play in Push and pull static load of 3N shall be applied to the 0. AmmD-p MAX.
axial direction shaft in the axial directions.
5-8| NOBENL XK NAEHS5MMOEEC20NOEEE 1 08RNS. (PCBEBALE) ELLASRT, BHVORLCL,
Side thrust A load of 20N shall be aoplied at the point Smm from the X, BERCREOZLC L,

Without excessive play
or bending in shaft.
No mechanicatl

abnormality.
5-9|MOBERRN" 9 ARRKTHNEDS. 3° HA,
shaft play in Mesure with jig for rotational angle 3° MAX
rotational wobble
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BB # ® #
ltem conditions specitications
5-10] B h E R % TRO " BhERYER LS. BhERG%, ERNBELRRID
Resistance to Specified by the clause 7 “Soldering conditions". e, 3k, BLLAYSRERCRYE
soldering heat DaLCL,
Electrical
characteristics shall
be satisfied.

No mechanical
abnormality such as a
excessive play.

[EBRBALERABROSS K
HEBLLBRET
BATLBHCE,

A new uniform coating

of solder shall cover

a minimum of 95% of the
surface being immersed
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6. #A%%€ Endurance characteristics

1] % # ] g
item conditions Specifications
[6-1]up5RESRE ERATNE600~1000/HO®ZT. 30, 000BENBENGAL LGS, Fro9s9 t,. t.S5mS

Rotational life The shaft of encoder shall be rotated to 30.000 cycles at |A72Z t,£3mS
a speed of 600~1000/H without electrical load. after Chattering t, tys5mS
which measurements shal!l be made. Bounce t,s3mS

2V 78R TLECL.

(2Uw2tt203AR)

Detent feeling has to

remains.

Applied for detent type
le-21#%t 284012°C, SA90~95%0E22M$PF 240+ 10KAREE. X3, B30 1. SER|AMRLEARATI L,

Damp heat §83%. specifications in
The encoder shall be stored at a temperature of 40:2°C vithjclause 4.1~4.5 and 5.1
refative humidity of 90% to 95% for 2401104 in a ~5.3 shall be satisfied
thermostatic chamber.

And then the encoder shall be subjected to standard
atmospheric conditions for 1.5H. after which measurement
shali be made.
W-ﬁﬂaﬁﬁ 288513° COB2BTL 2401 0RERTE. %2, E2bL1. SHEUETS. ARRBERRTSC L,

Dry heat The encoder shall be stored at a temperature of 85:3°C for [Soecifications in
240+10H in a thermostatic chamber. And then the encoder clause 4.1~4.5 and
shall be subjected to standard atmospheric conditions for |[5.1~5.3 shall be
1.5H. after which measurements shall be made. satisfied.

{6-4]| £2%l SX-40+3° COESMIL240+ 10KAKEE, XS, X340 1. SHEKETS. AMRRERRTBCL,

Cold The encoder shall be stored at a temperature of -40i3°C Speciications in clause
tor 240:10H in a thermostatic chamber. 4.1~4.5 and 5.1~5.3
And then the encoder shall be subjected to standard shall be satisfied.
atmospheric conditions for 1.5H. after which measurement
shall be made.

|e-5{HETH 60cmORE LY AZOTEROTANSE -9 AEF>£I72Y-ORLEABRETZ#S.  [BULEE. #RSF2 (ANAL:

Free falling The encoder shall be fallen freely at any posture from 60cm |RR33C¢E.
height to the concrete floor covered with vinyl-tile. after |(8L. RFSOTEBR(. )
which measurement shall be made. NO excessive

deformation or damage.
(Except the
deformation ot
terminais. )
And specifications in
clause 4.1~4.5 and 5. 1~
5.3 shall be satisfied.
[6-6]| @k 10~55~10HZEXLIORR(1ANIS/REL. Smm) &X. Y. Z. 3REL ARRELARIBCL.
vibration P11} h R Sspecitications in
The following vibration shall be aoplied to the encoder. ctause 4.1~4.5 and 5. i~
atter which measurement shall be made: 5.3 shall be satistied.
The entire freauency range. from 10Hz to 55HzZ and return to
10Hz. shall be transversed in 1 min.
Ampfitude(total excursion): 1.S5mm.
This motion shali be applied for & period of 2H in each of
3 mutually perpendicular axes (A total of 6H).
@® ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE ROTATIONAL ENCODER
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7. BAFERIER Soldering conditions

7-1

71-2

FQAEOBE Manual soldering
SE300° CHT, BRI3BLA

Bit temperature of soldering iron :300°C or less.

Application time of soldering iron : within 3s.
F4yTQALOME Dip soldering
#R%E  :t1. chEWEANE

Printed wiring board: Single-sided copper clad !aminate board with thickness of 1. 6mm.

77992 HE0. 82MENI5vI2ERVRER 5 7Y - CTRAERAQ, 2ERBNENEBRE L. MORERELI T2 2DRAFBV L,

Flux:
‘Seecific gravity: 0.82 or more.

‘Flux shall be applied to the board using a bubble foaming type fiuxer.
-The board shail be soaked in the flux bubble oniy to the middle of its thickness.
‘Flux shall not come into contact with the component side surface.

Toe-+  REEESE100° CHT. BRI15HA
Preheating:
‘Surface temperature of board: 100°C or less.
‘Preheating time: within | min.

BAE :BE260° C+5° C. BM3BL 1BLA
Soldering:
-Solder temperature: 260°C 15°C
-immersion time: Within 3%is

DLEOTE% | @370 2 ElAT 5,

Apply the above soidering process for 1 or 2 times.

8. BAEHUBOCEESE Note for soldering method.

8-1

TEN&ICP. C. B. DLBCQALR T SERE, ERITEWN

Please avoid soldering on uoper surface (the component side surface) of the PC board as shown below

BAE
Solder

QAL
Solder

BERTRORBEBY ZTOTIAERVIT.

Piease avoid cleanino of PCB board because the flux used during the dip soildering process may enter

the encoder and cause poor contact

\\\P.C.&

8-2 ¥BF 197° BOFIHOVWIRIVI-F -ALTISYIIAFRATIRAHHY.

Terminal

d® ALPS ELECTRIC CO., LTD.
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9. 0%, BRLLOCHE PRECAUTIONS IN USE

9-1. REURI. YIORFRURAUN ZPpERHTTRL.

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

9-2.I73-9 -ON LANI/PBAORBREVTIBBNRRL -1 . 4072° VU2 944, Y27 91465
2BL. FENROLWHEARLET.

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

9-3. ¥RRB 7V 7B TAHBOFFHRETTFEHYETOT. V7 RHBABSETRIBLFT.
Zﬁ& A phase should be design criterion prior to B phase.
Because A phase has steady off signal at detent position.
9-4.173-9" -0ON" AZA7 M RRORRETRO7 (A 9-20NHC LR ERLET.

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

AR? BE¥
Terminal A Terminal B
N\

171-%
Encoder

s
Terminal C

7 Z Z

9-5. FAROFRKERAAFHPYZIL. N AV ARWCREAREIOUER HHYFTOT.
RRRERKAHRASHVLIRERVET.

Care must be taken not to expose this product to water
or dev to prevent possible problem in pluse output wave form.

9-6. ENARA. BRNOFAEODEABARY TV,
Please avoid to medical instrument because this encoder is audio use.

d@® ALPS ELECTRIC CO., LTD.
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cNEEPB-3. 05
WITHIN THIS LENGTH

BROUERHE
THE DIRECTION OF .
TRADE MARK IS OPTIONAL

3.520. 5 14
7
5 (5) 7 12. 4
A (0. 8], 1.5 (8. 2) /
I
— o] +
| o
o ol <|e |
Y ‘ <>N¢é<>\
1 - | |
[ 1 — SN /A | o~
— ) = I o N
| I
PN\Lyg g R
BHE TERMINAL TERMINAL
3.5%0. 5 . MOUNTING : CET
' SURFACE TERMINAL
BENTER (FFA£+0. 1)
o wﬁ)\ﬁligﬁr%
(1oL ERANGELD, Dy DETAIL BTAREER (10:1)
13.2
248.1 ' ' +8,]
ci, 0. 9+0. 1
m7r_8——_-~5 [}
. |
'\J | (L | - _
S BELABINHEE
Al C B TOLERANCES ONLESS BTHERNISE SPEC
5 0. 1et L=10 0.3
3-P1' 'RHOLE 10 < L<<100|0. 5
6mm 100 =L (0. 8
P A AE |,
} ANGULAR DIMENSION
241\° W2 24PLUSE L=20
SHAFT COLOR:BLACK IR 2Yvoft
PART NO. NAME MATERIAL NAME / CODE FINISH
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DSGD. tvr41-8502781 SCALE
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