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No. KK-2007-3663
SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO EM20B4004001 ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS.

bLM220-02

bLM2204-01

LM2204004

4Kk-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.



CLASS.NO. TITLE
[Fip 0 — 5 &S
ROTATIONAL ENCODER SPECIFICATION

1. —#®IH General

" 1-1 E %P Scope

LEHREEEL LTETFHBICAVZ 20B0—Y V-2 a—¥ (1Y 7 UAVI VY4 7) BT 2.
This specification applies to 20mm size rotary encoder (incremental type) to electronic equipment.

1-2 2#ERRE  Standard atmospheric conditions
HIBRRITIEDRVIRD . ROKRETITI,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and tests
are as follows:

iR  Ambient temperature 15 to 35°C
FEXEE  Relative humidity 25 to 85%
&JE  Air pressure Lo 86 to 106kPa

1-3 E AR S

Operating temperature range : -10 to +70°C
1-4 (R7F IR
Storage temperature range : -30 to +80°C

2. & Construction
2-1~f{k Dimensions
WK K B,
The physical dimensions of the encoder shall be in accordance with the product drawing.

3. Trya—¥OEXHIMELE

Electrical characteristics of the encoder

No. |[BHE ltem {4 Conditions % Specifications
31 [EREBE D.C. 5V ¢ 5%
Rated voltage
3-2 [HEER 10 mA TYP.
Current consumption 15 mA MAX
3-3 |HAHES V4.0V MIN.
Output signal Ve:05V MAX
(lgn=5 MA)
3-4 |HAH ABHH IERE
Output phase A,B Phase Sqguare wave
3-5 |HAEk (AR ZE R E R D O #53 BE © 360° /s (1142 Phase difference :
Output wave form Shaft rotating speed for measuring : 360° /s Ty T Ta T4k 5 0 us
AR [ Hi Btz e,
Signal A T,,T.,T; and T, shall be
Lo 50 usor more.
T | T | T, |.T,

B# Hi
Signa! B
—— Lo
Ccw
—_—
3-6 |7REE 1EEBEETHAT N B IV AE, &40 40 \°N2/360°
Resolution Number of pulses in 360° rotation. 40 pulses / 360°
No. JBHH Item Zf4 Conditions A  Specifications
o ALPS ELECTRIC CO., LTD.
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CLASS.NO.

TITLE

E#Ef T > O —F RS

ROTATIONAL ENCODER SPECIFICATION

No. [)HH Iltem Z(F Conditions }i#%  Specifications
[ [3-7 |fES3tEdb/ 1.3 us (TYP)
ST D R
Response time
3-8 [MEZIEM 1V3-5° DOF—BYTHRIC D.C. 250 V 1mA IR 3 100 MQ Bk
Insulation resistance |%. 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.
39 |WEE 1/3-5° DHF —HRTARIC A.C. 300 V1 A E =ik, |1BE,7-7E&BHRD 2N T &,
Dielectric strength A.C.360 V2 EEMMT %, (V-V&W 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 for2 s
between encoder’s terminals and the bracket.
(Leak current : 1 mA)

Electrical characteristics

4., YvFI4 L OBRFMERE (FvF T4 UAHIHEM)

of touch-line (Applied for with touch-line type)

No. |!HH !tem Z{4 Conditions K%  Specifications
41 |HEIEA E% 360° /AOFE CHERI RS, B—IHFHE [10kQUT
Contact resistance TR, 10kQ orless
Measurement shall be made, under the condition
which the shaft is rotating with speed of 360° /s,
between the shaft and the terminal.
5. BEBRIMESE  Mechanical characteristics
No. [BEH Ntem %% Conditions 3% Specifications
5-1 |®EE&RAE 360° (IV1°VA)
Total rotational angle 360° (Endless)
5-2 |[B[#R hIVD 7 mN-m BAF
Rotational torque ‘ 7 mN-m MAX.
5-3 |WTHE WFRIMODERO—AHIC 3 N OBEER 1 SHMEFOBE. ELLidzu
Terminal strength A% Z ko HLUIGFOMD DX,
A static load of 3 N shall be applied to the tip of|Without damage or excessive
terminals for 1 min in any direction. looseness of terminals.
But, terminal bend is permitted.
5-4 |BHOHLURUS| EHE |HEZREICA DD URKET, oM LEUS|[BOEE. ZLWiidaena
Push-pull strength of | D 51512 100 N O#EEZ 10 BREMNZA 3. AV | BALCEEDI RV X,
shaft RUE A T DWW, #1288 %E 5 HICEE U = K|Without damage or excessive
BTHET 5, play in shaft. No excessive
Push and pull static load of 100 N shall be applied to|abnormality 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.
e ALPS ELECTRIC CO., LTD.
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CLASS.NO.

TITLE

EEE Y a—SHRE

ROTATIONAL ENCODER SPECIFICATION

No. [HH Item Z{% Conditions }K:  Specifications
[ |55 |[HiZXMFIRE |GV ER) 0.7N-m M E
Bushing nut tightening|(Applied for with-thread type) 0.7 N-m MIN.
strength -y, Tyiv-. MO EEHRELNHSAVHORET &
D 1mmPlE#ELSRBEHTCHET 2,
Measurement shall be made under the condition
which the total thickness of chassis, washer and nut
is less than thread length minus 1 mm.
5-6 |WhiH% 25D S 5 mm OB 5 mN-m OfIFE-A/M1.4 mmp-p LLF
Shaft wobble EMZ % 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.
5-7 |BADAIANVAEH & MyvF7e LY47° WA 0.4 mm p-p LLF
Shaft play in axial |Applied for without switch type. 0.4 mm p-p MAX.
direction
5-8 |BiD[EIERS A A 4 AERICTHET 3. 5° LAWY
Rotation play at the |Measure with jig for rotational angle. 5° MAX.
detent position
5-9 | HHiFHEk TIHD “RHFTTEE” KD, HERARDER., BHEORNEH,
Resistance to Specified by the clause 7 “Soldering conditions”. BAcBREDORWE,
soldering heat : There shall be no deformation or
cracks in molded part.
No excessive abnormality in
rotational feeling.
6. fii/AtE#E Endurance characteristics
No. [IEH ltem %A{f Conditions K  Specifications
6-1 |Lwod>EhFateE AT CHhE B 500 MIVD#E T, 500,000 El¥x|EEZMY 1 10 mN-m LR
Rotational life Wi E{ERIT 5. L. AEBRESP 100,000 K U|BORIESEA S 1 15° LUK
300,000 THHEHEEITD. (1 ¥17ME 360° 11E1H) |2 Dftt. FHIRKZ HEDHE,
The shaft of encoder shall be rotated to 500,000|Rotational torque: 10mN-m MAX.
rotations at a speed of 500 cycles per hour withoutShaft play at the detent
electrical load, after which measurement shall be|position : 15° MAX.
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 |Mi#EtE RE 803 COERMHICT 240110 ReROME L. (EEEMI 1 10 mNm LLF
Dry heat BinFEEAIC 1.0 REREBERNET 2, ZOfts, FIHIREEZWMEDH,
The encoder shall be stored at a temperature of 80|Rotational torque: 10mN-m MAX.
+3°C for 24010 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.
i ALPS ELECTRIC CO., LTD.
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CLASS.NO.

TITLE
mEEfe T O — 5 RESE
ROTATIONAL ENCODER SPECIFICATION
No. [JEH Item Z{% Conditions }K%  Specifications
6-3 |MZEME BE-30LICOEREMEHICT 240110 REMEBEREEEMY : 10 mN-m U F
Cold DL, REODKZZIAEED, BREERIC 1.5|20ft. MRRKLHEIOSH,
RAEHRBERHET 5, Rotational torque: 10mN*m MAX.
The encoder shall be stored at a temperature of -30 |Except above item, initial
13°C for 240110 hours in a thermostatic chamber. |specifications shall be satisfied.
Then the encoder shall be taken out of the chamber
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.
6-4 |MitiEME R 401£2°C, & 90~ 9% DERBIEHIC 240 10|EEEMY : 10 mMN-m LT
Damp heat REMERRDIEL, REOKASEZHKEMOERT |20, MHARKREEREOH.
WA LS RHEKERINET %, Rotational torque: 10mN-m MAX.
The encoder shall be stored at a temperature of 401 |Except above item, initial
2°C with relative humidity of 90 to 95% for 240110 |specifications shall be satisfied.
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 maintained at
standard atmospheric conditions for 1.5 hours, after
which measurements shall be made.
6-5 [REYA 7N TRISGRUZREY A 7)V% #6510 B{To /=%,  [EEMW7 : 10mN-m BT
Change of HEBREBTIC 1L REBBENET 5. Zofth, MPHKEHEOS,
temperature The encoder shall be subjected to 10 successive Rotational torque: 10mN-m MAX.
change of temperature cycles, each as shown in Except above item, initial
table below. Then the encoder shall be maintained |specifications shall be satisfied.
at standard atmospheric conditions for 1.5 hours,
after which measurements shall be made,
Expi R B Rt
Step Temperature Duration
1 -30+3°C 304
min
2 iR 10-15 4
Standard atmospheric conditions min
3 80+3°C 30 &
min
4 iR 10-15 4
Standard atmospheric conditions min
6-6 |ttt 10~55~10Hz &Z&{b3 3RS (1 A 1 5 /IRIE(EEMW : 10 mN-m T
Vibration 1.5mm) % X,Y,2&A1AIC 2 ReEMZ 2. Zoftl, FMRREEEOS,
(8t 6 BsRE) Rotational torque: 10mN+-m MAX.
The following vibration shall be applied to the Except above item, initial
encoder, after which measurement shall be made. |specifications shall be satisfied.
The entire frequency range, from 10 to 55 Hz and
return to 10 Hz, shall be transversed in 1 min.
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).
@ ALPS ELECTRIC CO., LTD.
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CLASSNO. TITLE 3 )
Eesfr L O — S HgE
ROTATIONAL ENCODER SPECIFICATION

No. [HHH Item %+ Conditions & Specifications
6-7 |MH&E T 60 Cn DFE LV RBDERDKFEDP S IMNELWER. BIESE IR PHRB
Free falling BRSO EI-IDOREICAHET I 5, PWETHIE,
The encoder shall be fallen freely at any ({BU. WFDERERL. )
posture from 60 Cm height to the concrete No excessive deformation or damage.
floor covered with vinyl-tile, after which ( Except the deformation of terminais)
measurement shall be made. And initial spec. shall be satisfied.

7. EHFIF %M Soldering conditions
7-1 FAHDEA Manual soldering
A REBLLEELIT . K SILA 4y 250
Bit teriperafure of soldering iron : 8062€ or less
Application time of soldering iron: Within 3 s

7-2 F4 w7 EHDBE Dip soldering
FERENRIE. REt=2mm O HEHFE I EBIRE T2,
PCB : One side copper cladded laminated board which 2 mm thickness.
72wy A& HEOB2L LD HDEFERIIIN-CTEBIRED 3 FD 2 ETERT B,
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.
70 b— M, ERRERE 80°CLLT. Kl 1AW ET 5,
Preheating
Surface temperature of PCB : 80°C or less

Preheating time : within 1 min
FHIFIRE 2 6 0°CLLF., R 3BLURNET 5,

Soldering
Solder temperature : 260°C or less
Immersion time : within3s

DLEDTREE LEE L 2EERYT 5.
Apply the above soldering process for 1 or 2 times.

8. HUDIWIRFDIERZHEIA Notes
8-1 LMBIFR—NICEFERALTVWEYT. HERBRCIEEBRVET,
The encoder is using Hall IC.  Electrostatic may break IC.

82 LEDIZvw bV I—-FOHRIFIZEATREEZINTVWET,
PCBA~Y Y OB, LED L= v P DR E DO FHID D DRBE L0k, THERBEVWET.
(LED fiz5@H)
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)

8-3 LED = v MHAEEFEDOIKEITIHG. ERRAOIHMIEBITTTFEI V. (LEDHIZ#EA)
While cleaning up the luminous surface or the body, do not use any chemicals.
{Applied for with LED)

@ ALPS ELECTRIC CO., LTD.
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CLASS.NO. ’ TITLE

T O —FHRE
ROTATIONAL ENCODER SPECIFICATION

i BIEEHFROZHE L LTFIW,

Please refer for your circuit design.

Below figure shows block diagram of this encoder's Hall IC.

84 TRIEUMBIHEHLTWAR—NVICONE 7O IHERLELDTT,

Vce
L 4 —@
REG
\ OUTPUT
\
+ - >
|1
L —& L O GND
ZELEBR F—IVHRF HBIE SR Y13y Mg - Wi
Regulator Hall element Amplifier Schmitt trigger Output

8-5 F—)VIC DHIARET 20, WFELTHEEL T oERE HHERW 3

All terminals shall be connected before supplying voltage otherwise HALL IC may be broken.

8-6 HEMERBIT A, £5X10 P F R UTORBEECTFEHABEVEY,

To prevent output error, environmental magnetic field must be less than +5x10 ™ Tesla.

i ALPS ELECTRIC CO., LTD.

APPD. CHKD.

QLK) %75 e

DSGD.

SYMB. | DATE | APPD. | CHKD. | DSGD. ZX%’/ M&?ﬁd

0.2 14.799

TITLE
HikE SPECIFICATIONS

DOCUMENT NO.

ub.

5LM220—-02 (6/6)

(#2145 - HIEENL) W7306 A4 I())o R_l




CLASS No.

TITLE 50 gy 8-3y9 2/ yFEkE
PUSH MOMENTARY SWITCH SPECIFICATION

. ERAE (KAR)

Switch rating

D.C. 16V3A
(Resistor load)

(10mA MIN)

2, BAfME  Electrical characteristics
IEE % 3 K] &
[tem Conditions Specifications
2-1|BRIER D. C. 5V I OmABER TACTHET 2, 100mliT
Contact Measured by the 10mA 5V D.C. voltase droer method. 100ma MAX.
resistance
2-AF 9T 1447 {OFF-ON~OFF) 188243, 10msklT
Chatterineg Switch is operated at the rate of | cycle Is . Less than 10ms
The ! cycle shall be OFF-ON-OFF.
2-3| #BER ZAyFEHAD. C. 250V 1 mAHINT 3, 24 yFOFFH, A4 yF - T1 00MQLLE
Insulation Measurement shall be made under the condition which a Between switch
resistance voltaee of 250VD.C. imA is applied between switch terminals. Jterminals:100Ma MIN
at switch OFF.
2-4| HBE A4 yFEFHaZA. C. 300VINMNE. A C. 360V2HfEINIT 2, Z{vFOFFR, |#E-7-7 - BB L,
Dielectric {(V-78&1mA) Without damage to parts
strenath A voltage of 300VA.C. shall be applied for Imin or a arcing or breakdown.
voltage of 360VA. C. shall be applied for 2s between
switch terminals at switch OFF. (Leak current:(mA)
e W 2y FRTRQEBBINTHY 2T,
Note: Shaft is insulated from switch terminals.

3. BEMME Mechanical characteristics

i =) % 2 K] 3
ltem Conditions Specifications
3-1 2y Fel - thekk @i (Push on)
Contact S.P. 5. T. (Push on)
arrangement
3-2(21 yFBHE 0. 5% ymm
Switching
stroke
3-3|124 yFE8n 6£3N
Switch
orration force
4. WA%E Endurance characteristics.
] % B 7] 3
lt{em Conditions Specifications
41| BEE RN ERABCT25, 00 0EMRHIELS ), BRI : 200mallT
Overating life U, SRH5. 00ORTHREAE.{T I, Tofk, R RRT B 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. Except above items.
However, an interim measurement shall be made specifications in
immediately after 5. 000 times. clause 2. 1~4, and 3. 1~3
shall be satisfied.
@/® ALPS ELECTRIC CO., LTD.
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MTG. SURFACE

B M|
16 13 2F97° 4y
%/ o 3. 940. 5
W 20 o 5.5 Snap-in
6\ T(—
— - —_ (@] — -
o Te) S
O';_ ’_- I+ 3- 5
o 2.4 0.5 1
— Switch
travel
¢4-gl Te)
3-0.1 ~
! so
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E
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« mrhw I,
Q.
V(D
P.W. B. THICKNESS 2mm
. 7° YU MEE BRE2mm
HALL HALL P.W. B. MOUNTING DETAIL(TOLERANCEZO0. 1)
| C | C Rt R$ZR (15£+0. 1)
l l l l l VIEWED FROM MOUNTING SIDE
o—" o BABLYRER KELEZBRIOHBE
S, S2 B Gs Vs A Ga Va (Sci1=2:1) TOLERMCES UNLESS OTHERVISE SPEC
LS +0. 3
10 << L=<C100[+0. 5
100 S5 L [+0. 8
AR ‘5
ANGULAR DINENSION|
PART NO. NAME MATERIAL NAME / CODE FINISH
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< BAERUBNIAESRRE >

RDLAIZP. W. BOLEIZ QAFEATET 2EER
FRUTE,

Caution for soldering

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

_ 5T
QAL Terminal
Solder
1
AT [
Solder P Y. 8.

&/ ALPS ELECTRIC CO., LTD.
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