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No. KK-2007-4752

SPECIFICATIONS

1. THIS SPECIFICATIONS APPLY TO EM11B16140A4 ROTARY ENCODERS.

2. CONTENTS OF THIS SPECIFICATIONS. ‘
F5143507M
LM211400D

3. MARKING
» MARKING ON ALL UNITS
DATE CODE

4. REMARKS
- FURNUSH PACKAGE
NUT:1 WASHER:1

* 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 cireuits 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 NoO. TITLE A&EFI 1-9 BR2
ROTATIONAL ENCODER SPECIFICATION

1, —-@%R General

1-1 EEEE Scope
COEBBRT L L TEFRELALALIFO-FVT v a-F {42909 94 7 ) ITERTR, -
Thls speciflcation applies to 11mm size rotary encoder {Incremental type) fo
glectronic eauipment.

1-2 #%4# sStandard atmospheric conditlons

WEGHeHEETDEDRY, ZOBETTES. _

Unless otherwlse specifled. the standard range of atmospherlc condltlons for making measurements
and tests are as follows:

B & Ambient temperature 1 15'C to 35°C
#i18% Relative humidity : 45% o B5%
& | Alr pressure : 86kPa to 106kPa

BL, AFCEESE0REEE. TORETHES, .
[f there |s any doubf about the results, measurements shall be made withln the following limits;

% & Ambient temperature 201 2'C

#dgE Relative humidity : 60% to 70%

& [ Air pressure . 86kPa to 106kPa
1-3 HRAEED

operating temperature range » =30°C to +85°C
1-4 BEAREH

Storage temperature range »=40°C to +85°C

2. #iE& construction
2-1 %8 Appearance
RN LFRRFCRELRSAHE, £ A0, XoFFRRUHES R THES K,
The encoder shall have no damage and not have any excessive rust, crack, spllt.
poor plating and discolor in any portion,

2-2 % Dimensions
BNENER L5,
The physical dimenslons of the encoder shabl be in accordance wlth the product drawing,

3. I71-Y0BGMHE
Eiectrical characteristics of the encoder

l%gh _ é%ndltlo#% SDg%Iflcatﬁons
3-1| FHREL D.C. 5Vib%
Rated voltage
3-1| HBER 10mA TYP.
current 165mA MAX.
consumption
-3 HHES ) | Vmid. OV MIN.
output slgnal Vot 0. BY MAX,
{lsmx =DMA)
3-4] BhH A, B #HR
Output phase A, B Phase Sguare wave

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE BEHIY1-5" BRE
ROTATIONAL ENCODER SPECIFICATION

. —
5N dhndlt o w%wmmﬂm
3-5| ¥H g EMFROMOEER : 360° /5. L (1)fhHE
Qutput Shaft rotatine speed for measuring :360 /s. T Ta Ta Tald
Al —H| 100US. REOTL,
Sianal A Phase difference:
1. T, Lo TuTaTs and T. Shall be
BENRENMENRLY 100Us. or more,
B Hi (2) 20w 294 70RRAT b
Slignal B Lo %%Egﬂlgﬁ@%g@ﬂiU%tﬂ
FTT TFel.
Py kL8 W For pulse counting of
Detent Position " getent type. pledse use

rise or down polnt of
signal B while siganal A

is HI.

3-6{ 1 28 \BER THASHANAY, &4 16:/542/360°
gﬂng; of Number of pulses in 360" rotation. 16 pulses /360°

3-1 881k / 1. 3us. (TYP. )

- | ITHY B :

Response tlme

3-8| REH I71-%0RTF-BHRAED. C. 100V 1mA 075, 100MQHL
[nsulatlon | Messurement shall be made under the condition which @ | goma MIN
resistance voltage of 100VD.C. imA |s applled befween encoder' s ‘

terminals and the bracket.

3-9| HEBE I73-Y0BF-BEARAIA. C. 250V, 128X, A. C. 300V, 28 | &R 7-7-HREEHRLCIE,
Dlelectric BamEa, (U-7251mA ) Wlthout damage to parts
strength A voltage of 250vA.C. shall be applied for 4min or a arcing or breakdown

volfaoge of 300VA.C. shall be appiied for 2s between
encoder' s terminals and bracket,
{Leak current:ima)

4, 7y 1A 24 wFOEALEYE
Electrical characteristics of the push momentary switch

-4
e Bnitions Spab it icatPons
4-1| ek - 5mA Y D, C.
Rating
4-2| BAEH ' EOmA 12V D.C.
Maximum rating '
4-3| BAKhH D.C. .BYBmA EERTHE THE. 500mQ HT
Contact Measured by the 5mA 5V D.C. voltage drop method. 500m2 or less
resistance .
4= NI R THODE TS5, #fbig: 3~40/4 5ms. KT
Bounce Measured by the following clrcults. Bms. or [ess
Operating speed:3~41Ime/s. ‘
Sw
J_ & o—o
1 290337
o :r 5k Synchroscope

<

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE AENI7I1-9" BRE
ROTATIONAL ENCODER SPECIFICATION
H
[%em é%nditinﬁ% Sné%lficatf%ns
d-5| fakth ZAwFOFFHET. A/ o FHETFARD. C. 100V 1MA HNT3. A wFRFALCTLOOMAN L
[nsulation A voltage of 100VD.C. 1mA shall be applied between Between switch
resistance switch terminals under swiich Is OFF posltlon. terminats:100Ma or more
- 6| RET 24 wFOFFHET, 24w FHIMEA. C. 250V, 14MRE # 7-7, BREENGLC L,
géﬁéﬁgg{]“’ A.C. 300V, 2BEANTS, (U-7TH1mA) Without damage to parts.
A voltage of 250VA.C. shall be applied for 4min or a arcing or breakdown.
voltage of 300vA.C. shall be applled for 2s between
switch terminals under switch is OFF positlon
{Leak current:ima)

5, T71-5O8HRAKE

Mechanlical characteristics of the encoder

i

C%onditiorﬁ:s

SD%%]T]CM%DHS

5-1 2E&AK

Total rotatioq

360" (1vKVR)
360 (Endless}

Push strength
of shaft

Push static load of 100N shall be applled to the shaft
for 10s. While measur Ing. the product shall be mounted
to metal chassis with nut.

nal angle
5-2 2Uw I b7
7 Betent toraue 10£5mN-m
-3 72U 2 RBRUHE 1657Uy2 .
Num?ﬂ andf (RFw 78K 22. 612 )
pos on o
16 detents
detents {Step angle:22.5¢2°)
5-4 WFAE BI%BOFEO-RERINOBHEL LARNLS. BFOBRIELTL,
Terminal A static load of 3N shall be applled to the tip of By, &FOBEFYE.
strength terminals for 1 min In any direction. Without damage of
terminals. But terminal
bend fs permltted.
5-o| HOBLAE BEEEAR T EOLEEET, BORUAAR LOONDENER108BN25, | BORE, ZLLATHELE,

BHERENHLL,

Without damage or
excessive play In shaft.
NO excessive
abnormality in
rotational feeling.

5-6 MOS|FEE
T PUll strength

FRERSLATEHLERET. WOSFEY AR 100NOBHESR 1 OHRNZA.

Pull static load of 100N shall be applied to the shaft

HORA, ZLLATHEVE,
ERlFARNBLCL,

of shart #or 105. While measuring. the product shall be mounted | ¥ltnout damage or
to metal chassls with nut. ﬁgcgggégg|ﬂéﬂv In shaft.
abnormality in
rotational feelina.

G- WEATMHRE | Tp-F. Tu¥e—, Ty hOAHREFRIATRORT LV IMMALE (BD IN-mENLTERDAVE,
Bushing nut | ##THAET 3. No damage with an
tlohtening | Measurement shall be made under the.condition which application of 1N-m.
strength the total thickness of chassis. washer and nut is

less than thread lenath minus imm.
5-8 Wiy Yeugns ommO B 5mN - mOdFE-X 7 FEDZ S, 1. 4mm p-p HT
Shaft wobbte | A momentary load of SmN-m shall be applied at the 1.4mm p-p or less
point 5mm from the tip of the bushing
In a direction perpendicular to the axls of shaft.
ALPS ELECTRIC CO., LTD.
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position

CLASS No. TITLE EEFTy1-5" Bz
ROTATIONAL ENCODER SPECIFICATION
&
L5 nait ot soab f1cat Fons

59\ 40252 MhkA S 0. 4mm{P-P)HTF

Shaff play In 0. 4mm{P-P) MAX.

axial direction
50| WoEESsGL" 7 ; ° )

Rotation play AERLTHE. g}m}

at the detent | Measure with Jlg for rotational angle :

6, 7uI1E-X2FUZMwFORENYE

Mechanical characteristics of the push momentary switch

2
l)geﬁm Eﬂﬁndltlurﬁ‘ Snéﬂciflcatﬁons
-1 ééfr{”tg([;ﬂt% EHEf(Push on)
arranaement 5.P.5.T. (Push an)
6-2| HEE HNRAR &3
switching Refer to the
stroke assembly drawing
6-3 24 w3 E#A 5. 513N
Switch
operating force
T, BAKE
Endurance characteristles
£ il
L dhnditios mmwmﬂﬂm
-1 DEAfEREE | BRETHESH1000448E0HAT1, 000, O00HNNRHIEELS, (1YY090L%: 10+6MN M
Rotat ional 113.;]:1 ﬁ}?%?2$0s OOGOMBhDPl' Eooﬁﬂqﬂ"ﬁﬁﬁ@dg 00 Detent torque:10i6mi-m
[ Ifa The shatt of encoder shall be rotated to 1,000,
cyctes at approximate speed of 1000cvcles per hour éﬁa}%gﬁgfﬁt 1t[r)1e %thent
without electrical load. after which measurement posItlon :10°MAX.
e (3)%mmmma#§ﬁzo$
However, an interim measurement shall be made
immediately after 200,000 and 500, 000 cycles. E;?%Tglﬂgg;gifigg%ions
shall be satisfled.
7-2 M.J;gﬁgﬁﬁgh FREHRTL, 000, 000RERHTHTS (2~3IB/HOEZT)., (1)&ABH:5alT
Syiteh L, HE#Eds00. OOOI’EPE;‘HE’&E?. e N : Contag? [ggéstancezsq
operating Life| The shaft of encoder sha e pushed 1,000,000 times a or le !
’ a speed 0f 2+3 time/s. with electrical load, (2)A774: 10"15-[1”
after which measurements shall be made. Bounce: 10ms. or 1ess
However. an interim measurement shall be made (3.)%U)1ﬁ?g]¥ﬁﬁ1%l’&tﬁﬂﬂ)$.
Immedlately after 500.000 times. Eﬁﬁﬁ?glasggﬁﬂgﬁ]ons
o shall be satisfled.
1-3 AR BEA5+3° COERMPE TO6+ARAREL, E8ET 1. OBRKES (4320wt bk 10+6mMN-m
Dry heat WETd. Defent torgue:10:6mN-m
The encoder shall be stored at a temperature of B543-C Bt)auzwgg'jiérﬁsionﬂsigég
for 96+£4 hours In a thermostatic chamber, (3)%0')@]%'%,&%%
Then the encoder shall be maintained at standard EXCEpt anove Ttems,
atmospher Ic conditions for 1.5 hours, after which Initial specificatlons
measurements shal! be made. shall be satlstled.
ALPS ELECTRIC CO., LTD.
ARPD. CHKD. DSGD, TITLE gEFIs1-%
3G 3G 36 ROTATIONAL ENCODER
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CLASS No. TETLE BEHI7 -9 B2
ROTATIONAL ENCODER SPECIFICATION
8 £ #
l)Eem ¢ondltlons SDB”%:IFICﬂtiFDnS
7-4| HEH aE-4013° COESHD TO6+ ABERBERYLL, REOAREHZEY  [(1)2Uw2p07: 10£6mMN M
cotd FEEgdl 1. CHRANBRIET S, Detent toroue:10L6mN-m
The encoder shall be stored at a temperature of -40t3'C (2)58977:10ms. HF
for 96:4 hours in a thermostatic chamber. BounCE'imes or' lass
Than the encoder shall be taken out of the chamber and ' '
its surface meisture shall be removed. (3)20tNERRERZOE,
and then the encoder shall be maintained at standard Except above items.
atmospheric cendltlons for 1.5 hours, after which initlal specifications
measurements shall be made. shall be satisfied.
7-5] 21 2§4012° C. B890~95%0ERRMEEEO6 £ JRRKERRYILL, (1)2Uw9hb7:104+6mN-m
Wah o0 |EE0AREHEWYBSEEEC!. SHEUBLAETYS. Datent £Oraue:10LGmH-
The encoder shall be stored at a temperature of 40i2'C ()97 10ms. HF
with relative humidity of 90% o 95% for 964 hours Bounce'iéms or less
in a thermostatic chamber. Then the encoder shali be ’ :
taken out of the chamber and Its surface molsture shall (Sx)%mifﬂ*ﬂ%qﬁ%*iﬁEU)*-
be removed, cept above |tems.
And then the encoder shall be malntained at standard fnttlal specifications
atmospherlc conditions for 1.5 hours. after which - shall be satisfied.
measurements shall be made
-8 g1y 4 2, TERFURLEH A 2V ARE5ET 111, B8RSR 1. SHRRELNTTE, [(1)7Ye2hh7: LOLEMN M
Change of The encoder shall be sublected to & success|ve change Detent torque:10+6mN:m
temperature |of temperature cycles. each as shown In tabie below. (2)N97Z:10ms. BT
Then the encoder shall be maintalned at standard Bounce:40ms. or 1ess
aimospher lc condltions for 1.5 hours, after which )
measurements shal! be made. (g)%ﬂ)éﬁ?ﬂ%ﬁ%ﬁ’&ﬁﬂﬂ)i
xcept above Items.
step| Temperature furation initlal speciflcations
| B i i HEBE shall be satisfied.
1]-40t3 v n A
) csotnr}ﬂtﬁrd atmospheric o 1o g5 MM
- & %
3| B5t3 © 10 ";}'”
. %g% q%rigngtmosnheric o 15 1o I
LA 2
T 10~55~10 Hzedtd sl LER1A/KIL. 5om)% (1120770471036 1
Vibration X-Y . ZAME & 2mNLS, (%) (g%igE;ngﬂi&fmwm
The following vibration shall be applled te the A ! 1'16 ms. 1“-
encoder, after which measuremeni shall be made. ounce:10ms. or 1e3s
The entire frequency range, from 10 Hz to 55 Hz and (3) zORNBREZNZOE.
return to 10 Hz, shall be transversed in 1 min. E:ﬁ?;lagggglﬁgg%'mns
Mplitude (total excursfon) @ 1.5 mm e
This motlon shall be appliled for a period of 2 hours shall be satisfied.
in each of 3 mutually perpendicular axes
(a total of 6 hours).
ALPS ELECTRIC CO., LTD.
APPD. CHKD. D5GD. TITLE mEFIT>I1-4
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CLASS No. TITLE

EEHFIZI-9" BEE
ROTATIONAL ENCODER SPECIFICATION

l?& ﬁthmﬁ
-4 it

Snéﬂclricat‘%ons

60CMDEE SYEROEBORARNSEZ I NEE R IV - hOK LR
BEETE 8.

The encoder shall be fallen freely at any posture
from 60cm height t0 the concrete floor covered with
vinyl-file. after whitch measurement shall be made.

2T
Free falling

ZLVEY, BREN 5 (R
BRERETaCL,

(BL. GTOTFREC, )
No excessive deformasion
or damage
{Except the deformation
of ferminals.)
And Initial spec. shall

be satisfled.
T-Sligh il BRO" BhENUAA" LK. RREOTY. RRDALCL,
Resistance to (Speclfled by the clause B "Soldering condltions”. BUEBSOLLE,
soldering heat

There shall be no
deformatlon or clacks
in molded part.

No excessive abnormal |ty
in ratatlonal feeling

B. thE#H%% Soldering conditlonsg
8-1 FEhiZ0®s Manual soldering

2%350° CHT, BASBHA
Blt femperature of soldering iron

:350°C or less.
Appllcation time of soldering fron

Within 3s.

8-2 F4u7UhEDRSE Dip soldering

EREREREL=1. BMMOKEXBAEHEYRERET S

g?wﬂxu&io.8EﬂimﬁmémU%ﬂﬂ739ﬁ—ET§ﬁﬁE®3ﬁ®2&f%ﬁ?é.
u:
-Spec!flc gravity: 0.82 or more

FUt—-bld, EREFEZ100° CHT. BR12EALYE
Preheat!ng:

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

BhEGEE260THT. BEIBLALT
Saldering: :

-Solder temperature: 280°C or less
-[mmersien time : Within 3s.

WEOIEE10FEB2EH:87 5,
Apply the above sotdering precess for 1 or 2 times

FCB: One or both side copper claded laminated board which 1. 6mm thickness.

-Flux shall be applled 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

ALPS ELECTRIC CO., LTD.
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CLASS NO. TITLE EEIY -9 BiRE
ROTATIONAL ENCODER SPECIFICATION

9. RYBLKDAEFEHENoTES
§-1 YEBEF-LICEEALTLET, HRWECIERVET,
The encoder |s using Hall IC. Electrostat|c may break IC.

9-2 TRRSERCERLTLSE-ILICORB70vIRERLEHOTT,
EBREROBELLTTRL,

FollowIng floure shows Block diagram of this encoeders Hall IC.
Please rafer for vour c¢lrcuit desian

Vce
$
REG
OUTPUT
aoale
& GND
TEREH f-LET BER ERUINVE Bhi

Regulator Hall element Amplifier Schmlti trigger Output

9-3 REOZT v 7HFXGUFEHEUEERT R0, 772 NeRBELTCHEREV &Y,

The snap-1n terminal of the bracket or bush shall be connected
to the ground to prevent electrostatic break.

9-4 F-LICOBELEIBLY. GTLTATREVTHHBRALERELET,
All terminals shall be connected before supplying voltage otherwise HALL 1C may be broken

9-5 FELEWFUEAILOR TAFLCHRABLET.
Please mount the encoder to the chassis by tightening the nuts to the bushling

0-6 BEEAEFEG. t5X10FAFUTORERETIEREL 31,
To prevent output error, environmental magnetic field must be less then £5X10™ Tesla

ALPS ELECTRIC CO., LTD.
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égﬁgﬁﬁgfit??. 110 L.
A AT
OPT1ONAL ANGEE. ¥EhtR |
PARTING LINE 2%
< ]/// "3
G\ :
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= I s
8+0. 0b
SW #ibs
SW STROKE
¢6—g.ns (;\r m
4.5.9 4 <
‘ —— RYRATER (BANSYEER)
. P.W.B.MOUNTING HOLES
- (VIEWED FROM MOUNTING SIDE)
Loy . —_ _
it = ; , ngo.'?fﬁﬁﬁ P.W.B. TH}CKNESS t=1.6mm
o e
) "
- I0
Lo I (d
l'.‘—‘ a 1+g.1 od
LY
™

Lo KERZRAOHE 2
CIRCIT ' TDLERANCES UNLESS DTHERWISE SPEC
’ =
————  [HALL]| [HALL L=10 0.3
[c e 10 <<L=<T100(10. 5
l l l ! L l VaVe-++POWER SUPPLY 100 =1 |t0.8
— & : Ga G * - GROUND g
51 S2 B Gs Vo A Ga Va A.B---OUTPUT ANGULAR DIMENSION £5
PART NO. MATERIAL SPEC/NAME FINISH
ALPS ELECTRIC CO., LTD.
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CHKD.

éﬁ}Ea_T”LEMAGNETIC ENCODER
K, YAMAZAK| 98-07-28 WITH PUSH ON SW

ORGN.

g8-03-16 |T. O

K. YIS, S

NO.

SYMB

DATE APPD

CHKD | D5GD

APPD,
T. 0GAWA

UNIT | DOCUMERT No.

*gg-07-28| TNIM

LM211400D




< BhERUBOZEESER >

BO&OEP. W. BOLER RhENUETIIERL,
Sl FaL,

caution for soldering

Please avoid soldering on upper surface of P.W. 0. as shown

. ¥
I b7 Termingl
Solder
W*L
b
Spider P.¥.8.

ALPS EECTRIC CO., LTD.
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