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No. KK-2008-4957

SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO EM20B4014000 ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS.
5LM220-03 \
5LM2204-01
LM2204001
4K-1

3. MARKING
- MARKING ON ALL UNITS

DATE CODE

» 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, re-
spective manufacturers will please preserve safety of the planned 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 cannot
guarantee that they will never cause short circuiting and open circuitry.

Therefore, when designing an equipment or device with which 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.



CLASSNO. TITLE ey )
: BlERf = O — SRS
ROTATIONAL ENCODER SPECIFICATION

1. —fi%=IE General . :

" 1-1 @GR Scope 7
LAREREY UCTEFRBCAVSG20E0—Y V-2 a—F ({122 VAVINE 4 T) ICHEAT 5.

This specification applies to 20mm size rotary encoder (incremental type) to electronic equipment.

1-2 {Z#4RME  Standard atmospheric conditions
W BFTIEEDRVIRD . WORETIT D,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and tests
are as follows: '

{HE  Ambient temperature  : i5 to 35°C
FMRE  Relative humidity  : 25 to 85%
SKJE  Air pressure : 86 to 106kPa

13 {5 PR SR BE S ) |
Operating temperature range : - -10 to +70°C

1-4 REFREGEH .
Storage temperature range D -30 to +80°C

2. H&& Construction
2-1 5t#% Dimensions
LKL B,
The physical dimensions of the encoder shall be in accordance with the product drawing.

3. Tya—-FDEFHIEEE
Electrical characteristics of the encoder

No. [JHH ltem %{4 Conditions #K Specifications
31 |EHREBE DC. 5V = 5% _
Rated voltage ——
3-2 [HEBR , 10 mA TYP.
Current consumption ) . 15 mA MAX
3-3 |HAHES V140V MIN.
Output signal V,:05V MAX
(=5 MA)
3-4 (WA AB#H EIZH
Output phase - |A,B Phase Square wave
3-5 |HFIE YL A 22 U IR D B (B HR#E © 360° /s ()irtH2 Phase difference
_|Output wave form Shaft rotating speed for measuring : 360° /s Ty, T Ta T L5 0 us
A M MEDZ L.
Signal A T,,T5Ts and T, shall be
‘ Lo 50 s or more.
T Ta | Ts . Ta @7 947° DN WARTY M
DG DR D ) AEPHIOBHEOD
B #H , Hi T EDBDERFILTHHE
Signal B T2 TFIW,
» e Lo For pulse counting of detent
70w EILAE CW | type, please use rise or down
Detent position " point of signal B while signal
Ais Hi.
3-6 |7AfERE 1EEE THBEIN B3IV 2. &40 40 \°IA/360°
Resolution Number of pulses in 360° rotation. 40 pulses / 360°
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CLASS.NO. TITLE EiEf T Y O — Y EgE

ROTATIONAL ENCODER SPECIFICATION

No. |)8H ltem %/ Conditions #i%% Specifications
- 13-7 {ESuLERY/ 1.3 us (TYP) 1
hyA R
Response time
3-8 |HERBIEM 1y31-9° O F —B{F4RIC D.C. 250 V 1mA EIEI 9100 MQ  LIE
Insulation resistance |%o 100 MQ  MIN.
Measurement shall be made under the condition
which a voltage of 250 VD.C. 1 mA is applied
between encoder’s terminals and the bracket.

3-9 |ME&E 1/1-0° O F—EUHRIC AC. 300 V 1 Sl =ik, [HBE, -V IERBIED RV I Lo
Dielectric strength A.C.360 V2 BIEINT 5. (V-7EH 1mA) Without damage to parts arcing
A voltage of 300 V A.C. shall be applied for 1 min or |of breakdown.

a voltage of 360 V A.C. shall be applied for 2 s
between encoder’s terminals and the bracket.
(Leak current : 1 mA)

4. B vFI4 L OBKHKEE (§vT T4 ATTER) -
Electrical characteristics of touch-line (Applied for with touch-line type)

No. |3HE ltem Z&{# Conditions #H#E  Specifications
4-1 | EEIEA % 360° OEETHEIERNS, Bi—iFH|[10kQUT
Contact resistance W CHIRE 10kQ orless

Measurement shall be made, under the condition
which the shaft is rotating with speed of 360° /s,
between the shaift and the terminal.

5. HREIMAE Mechanical characteristics

No. |IHH Iltem £ Conditions R  Specifications
5-1 |&RIRAE 360° (1Y} VA)
Total rotational angle 360° (Endless)
52 |ZUvy Iy 8 5 mN'm
Detent torque
53 |MyrsRUE , 40 =) (RrvrtaE 9x2°)
Number and position 40 detents(Step angle:9 £ 2° )
of detents
5-4 IRFHE R EMOERO—AREW 3 N OBREES 1 HHHFOWME, FLVITydan
Terminal strength MmZ % Z &, {BUHTFOHA DI,
A static load of 3 N shall be appiied to the tip of|Without damage or excessive
terminals for 1 min in any direction. - looseness of terminals.

) But, terminal bend is permitted.
55 | UEURERE R EREICE VLD URET, Mo LRUE] BHOTIE, E LW IH RN
Push-pull strength of [3E D A EIZ 100 N OFEEZ 10 BRENZ 2. AU, BIMICERBELROVI &,
shaft RLY A TN Tik. e % 5 I BEE L =K |Without damage or excessive
ETAET 5. play in shaft. No excessive
Push and pull static load of 100 N shall be applied tojabnormality in rotational feeling.
the shaft for 10 s . While measuring, the product
shall be mounted to metal chassis with nut. If the
product is without thread type, the bushing portion
shall be fixed by vise, while measuring.
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CLASé.NQ. TITLE
i O — ¥ REE
ROTATIONAL ENCODER SPECIFICATION

No. JEE Item 4{t Conditions I Specifications
5-6 |3y {10 SR (A {53547° @ H) 0.7 N'm Bkt
Bushing nut tighteningj(Applied for with-thread type) 0.7 N-m MIN.
strength -y, -, P MOAEEHREDP MR A VBORS X
b 1immBlE#LIRDEMTHET S,
Measurement shall be made under the condition
which the total thickness of chassis, washer and nut
is less than thread length minus 1 mm.

5-7 (WA S 24k, S 5 mm QMBI 5 mN-m OHIFE-A7H1.4 mmp-p AT
Shaft wobble EMZ 5. 1.4 mm p-p MAX.
A momentary load of 5 mN-m shall be applied at the
point 5 mm from the tip of the bushing in a direction
perpendicular to the axis of shaft.

5-8 |DAFANF A F MyFie US7° W 0.4 mm p-p LLF
|Shaft play in axiallApplied for without switch type. 0.4 mm p-p MAX.
direction ' ,
5-9 |BDEEETEAH S AERICTHET %, 5° BIPY
Rotation play at the|Measure with jig for rotational angle. 5° MAX.
detent position
5-10 |- Hi# TIED “HTEE KRS, Ao ER., BEORNT
: Resistance to Specified by the clause 7 “Soldering conditions”. Eo BIZEEDRN Lo
soldering heat There shall be no deformation

or cracks in molded part.
No excessive abnormality in
rotational feeling.

6. T[ifZAtEEE Endurance characteristics

No. [JEH Item Z{4 Conditions | #4& Specifications
6-1 |Lw > BEMmIEtEE A T2 fEE 500 MUV T, 500,000 EHE7YyIMY 2 8 £6 mN'm
Rotational life Wi BN E BT 5. B L, RB®EP 100,000 K O[O EESEAS : 15° LA

300,000 CHREIFEEIT Do (1 MV 360° 11£18) |Shaft play at the detent

The shaft of encoder shall be rotated to 500,000|position : 15° MAX.

rotations at a speed of 500 cycles per hour without| Dfih MEEREWHREDOZ &
electrical load, after which measurement shall bejDetent torque : 8 £ 6 mMN-m
made. However, an interim measurement shall be|Except above item, initial
made immediately after 100,000 and 300,000|specifications shall be satisfied.
rotations. (1 cycle : 360° CW and 360° CCW)

6-2 . |MHEhE , BE 80+ 3 COIEEM T 240110 BERIBE L. [JVy7M) @ 8 £ 6 mi-im
Dry heat FIRERPIC 1.5 FEBEBRAE T 2. Zz0fln, MHIRBEHEOZI L

The encoder shall be stored at a temperature of 80|Detent torque : 8 + 6 mN-m
+3°C for 240310 hours in a thermostatic chamber.|Except above item, initial

Then the encoder shall be maintained at standard|specifications shall be satisfied.
atmospheric conditions for 1.5 hours, after which
measurements shall be made.
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CLASS.NO.

TITLE

EYRfZT > O —FHRE
ROTATIONAL ENCODER SPECIFICATION

YR F 21 Ak e vt U1

No. [JHE Item %% Conditions #H  Specifications
6-3 |MH%EE BE-30:3°COIERM Iz T 24010 ﬂvfﬁaﬂ)f&@ﬁﬂl DY 8 £ 6 mN-m
Cold HU. ZEOAAEREMY . FREEPI 1.5 M ZOM0, RRBZEREO
BEBENET 5. Zk
The encoder shall be stored at a temperature of -30+ |Detent torque : 8 £ 6 mN'm
3°C for 240110 hours in a thermostatic chamber. Except above item, initial
Then the encoder shall be taken out of the chamber  |specifications shall be
and its surface moisture shall be removed. satisfied.
And then the encoder shall be maintained at standard
atmospheric conditions for 1.5 hours, after which -
. imeasurements shall be made.
6-4 Wil B 40£2°C, YEE 90~95%DIEIREM IZ 24010170y 1) 1 8 £6 mN-m
Damp heat IS RIRERE D L. BEOKASZEKSW D BRER|ZOM, DHRBEHEO
Iz 1.5 IFFRERNET 2. ek
The encoder shall be stored at a temperature of 40t {Detent torque : 8 £ 6 mN'm
2°C with relative humidity of 90 to 95% for 240110  |Except above item, initial
hours in a thermostatic chamber. specifications shall be
Then the encoder shall be taken out of the chamber satisfied.
and its surface moisture shall be removed.
And then the encoder shall be maintained at standard
atmospheric conditions for 1.5 hours, after which
measurements shall be made.
6-5 [REYA 7N THRISRUFEEY A 2R 10 B{T->E%. B|PUyNJ 826 mN'm
Change of BEBEPC 1.5 B RAET 5. Z i, FREZEED
temperature The encoder shall be subjected to 10 successive P 4
change of temperature cycles, each as shown in table Detent torque : 8 £ 6 mN'm
below. Then the encoder shall be maintained at Except above item, initial
standard atmospheric conditions for 1.5 hours, after |specifications shall be
which measurements shall be made. satisfied.
240 TRE HER
Step Temperature Duration
1 -30£3°C 30 4
min.
2 HiR 10-15 4
Standard atmospheric conditions min.
3 801£3°C 3043
min.
4 ' HiR 10-15 43
Standard atmospheric conditions min.
6-6 |MiRIE 10~55~100z L ZA6T 2iRE (1 A 1 £ /1RIE|7)YIMY 0 8 £6 mN'm
Vibration 1.5mm) % X,Y,0 &AM 2IEMA 5, Z DA, FHARIBEWZED
(&t 6 IRD) Pl
The following vibration shall be applied to the Detent torque : 8 £ 6 mN-m
encoder, after which measurement shall ‘be made. Except above :tam, initial
The entire frequency range, from 10 to 55 Hz and specifications shall be
réturn to 10 Hz, shall be transversed in 1 min. satisfied.
Amplitude (total excursion): 1.5 mm
This motion shall be applied for a period of 2 hours in
each of 3 mutually perpendicular axes ( a total of 6
hours).
mps ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE
At 13, |02 900 2. 999 P SPECIFIGATIONS
) z, ‘ DOCUMENT NO. ( 4/6)
SYMB. | DATE | APPD. | CHKD. [ DSGD. /% 7&”‘ %ﬁéﬂ 5LM220—-03 ,

e\ MIrane A 4

0. RI
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ROTATIONAL ENCODER SPECIFICATION

No. [TBHE Item 2% Conditions K% Specifications
6-7 |M¥ETHE 60 Cn DEX X W B DEEDHADL SLZHNE L WER, WHIR%EH % PR
Free falling BRSO ZI-MORECEHETEE %, EMETEI L,

The encoder shall be fallen freely at any|({E L. HFDOERERKR<, )
posture from 60 Cm height to the concrete|No excessive deformation or damage.
floor covered with vinyl-tile, after which|( Except the deformation of terminals)
measurement shall be made. And initial spec. shall be satisfied.

7. HH{FTEM  Soldering conditions

7-1 FEMEDEA  Manual soldering

RE #%gﬁ@, LT, B3N Aszsot
Bit?%n?peraﬁﬁre of soldering iron: 888 or less
Application time of soldering iron:  Within 3 s

7-2 F4 v 7EEHDEE Dip soldering
FERERE, FE =2 mm OFEHFRDVBEERE T 5.
PCB : One side copper cladded laminated board which 2 mm thickness.
75w s Ak, HE0.82 U LD DEREERTIN-I TERIRED 35D 2 XTERT 2.
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 PCB thickness.
7 b— M. EREERE 80°CUT, Kl 14HUANET %,
Preheating
Surface temperature of PCB : 80°C or less
Preheating time : within 1 min
SHITEE2 6 0°CLUT., RE3IBUALT %,

Soidering
Solder temperature : 260°C or less
immersion time : within3 s

PEoTEE 1EFEZ2EEEYT %
Apply the above soldering process for 1 or 2 times.

8. BN IEDEREIE Notes
8-1 YUMBEER—IVICEHEALTVWET., HEIMBCIEEENET,

The encoder is using Hall IC.  Electrostatic may break |C.

82 LEDZ=w MITYa—FOMSFEATEAESNTHET. _
PCB AR ™Y DSk, LED 2= v b D& DI FHIA b M LR, ZEBEWET,
.(LED{¥ic#R) _
LED unit is fixed with tight fitness to the encoder bushing.
Please handle gently to prevent LED unit slip out and terminal deformation, while mounting to the PCB.
(Applied for with LED)

83 LED 2= v FENEEOIRET > HA. EREOTHEAIRITTFEV. (LED fFicEA)
While cleaning up the luminous surface or the body, do not use any chemicals.
(Applied for with LED)
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TITLE

¥R T O — F S
ROTATIONAL ENCODER SPECIFICATION

- 84 FTREBMBBIHERLTNZER—VICORNRTO Y /RZRLELDTT, §
EIEEEEIRRDEZE L LTTFI W,

Below figure shows block diagram of this encoder’s-Hall 1C.
Please refer for your circuit design.

T Vce

@ L 4
REG
OUTPUT
\
FH | >—
/
L ‘ l O GND
ZELEIR F—IVEF 1HIE2R Yaly T WA
Regulator Hall element Amplifier Schmitt trigger Output

8-5 R—)VIC DOREREE 5728, WFEETHR LT SBREZHIGENE T,
All terminals shall be connected before supplying voltage otherwise HALL IC may be broken.

8-6 HENEEBIT BB, £5X10 7 FRIUTFOMBHEHE T IERARVE .
To prevent output error, environmental magnetic field must be less thgn +5x10  Tesla.
d@p» ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE:  5° w3y 35— AV9 YR yFERE
PUSH MOMENTARY SWITCH SPECIFICATION

1. EREE (KRfE)

Switch rating

D. C. 16V3A (10mA MIN)
(Resistor load)

2, B5Mitsk  Electrical characteristics
1] % i ] 3
ltem Conditions Specifications
2~ 1| RIS D. C. 5V10mASRER THICTHET 2, 100meiT
Contact Measured by the 10mA 5V D.C. voltase drop method. 100ma MAX.
resistance
2-YFvHNVT’ 1449 (OFF-ON-OFF) 19T#fFt5, 10mshIT
Chattering Switch is operated at the rate of | cycle Is . Less than 10ms
The | cycle shall be OFF-ON-OFF.
2~ 3| 1RiN ZAYFHEFEZD. C. 250V 1 mAHIIE 3, 24 yFOFFH, ZAYFETHRIZT 00MOBLE
Insulation Measurement shall be made under the condition which a Between switch
resistance voliage of 250VD.C. tmA is applied between switch terminals. terminals:100MQ MIN
at switch OFF. '
2-4| WEE AAYFEHACA. C. 300V 1AM A. C. 360V2HEMINT 2, 2/ yFOFFE, |BE-7-7 - BABRIGVIL,
Dielectric (Y-78HImA) Without damage to parts
strength A voltage of 300VA.C. shail be aeplied for Imin or a arcing or breakdown
' voltase of 360VA.C. shall be aoplied for 2s between
switch terminals at switch OFF. (Leak current:imA)
i B 2y FRTREEREhTHY ET,
Note: Shaft is insulated from switch terminals.

3. BiAMMtE: Mechanical characteristics

] % K BB
ltem Conditions Specifications
3~ 1|24 yFEE - thall B (Push on)
Contact S. P. S T. (Push on)
arrangement
| [B-2{z 1 yFB88 0. 5% smm
Switching
stroke
3-3124 yF{Eh 6£3N
Switch
~Joeration force
4. WAME Endurance characteristics.
=] % # #® B
ltem _ Conditions Specifications
4- 1| AN ERERIZT25, 00 0EMHEERT ), HRIRH: 200mallT
Operating lite 8L, F®25. 00 0ETHRENEET), Z0f, TIRERERRT L,
The shaft of encoder shall be pushed 25.000 times at Switch contact
a soeed of 500 times per hour with electrical load. resistance:200maMAX.
after which measurements shall be made. Excent above items.
However. an interim measurement shall be made specifications in
immediately after 5.000 times. clause 2. 1~4, and 3. 1~3
shat! be satisfied.
di» ALPS ELECTRIC CO., LTD.
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MTG. SURFACE
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SW terminal
'
9]

:
P.W.B. THICKNESS 2mm
7° YU bEE RE2mm
HALL HALL P. W. B. MQUNTING DETAIL(TOLERANCEZO. 1)
| C I C WHRSER (315£20. 1)
l l l l l l VIEWED FROM MOUNTING SIDE .
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< BAERUENIIEER >

RO&L3CP. W. BOLAL BAEMTETSERL,
BRITTEV,

Caution for soldering

Please avoid soldering on upper surface of P.

) i F
PYE Terminal
Sofder

|
BATE
Solder | P.1. 8.

W.B. as shown
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