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CLASS No. TITLE A&EFI 1-9" §Ke EC60A1520404
ROTATIONALENCODER SPECIFICATION (SwWo1)

1, %R General
1-1 @R&ME Scope ,
COtBERTLLEFHBLAV AR ERDERO O D209 ) -1 1-FERT 5.
This specification applies to 60mm size ring type rotary encoder (incremental type) for
microscopic current circuits, used in electronic eauipment.

1-2 #%§%& Standard atmospheric conditions
SBRRUNTEBCETOGVRY , RORETHES,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and (ests is as follows;

B E Ambient temperature : 15'C to 35'C
HHEE Relative humidity : 2% to 85%
% K Air pressure - 86kPa to 106kPa
BL. #EEE0ERLE. ROREKETH%, . . o
If there is any doubt about the results, measurements shall be made within the following limits;
B E Ambient temperature 20t 1°C
BEE Relative humidity D 63% to 67%
% HE Air pressure . B6kPa to 106kPa
1-3 #REERR
Operating temperature range ©-40°C to +85'C fo
1-4 RESERR
Storage temperature range © =40°C to +85°C

2, %% construction
2-1 1% Dimensions

FMAIRI 5,
Refer to attached drawina,
3, & Rating
3-1 FRRE(HHER) Rating(resistive load) : D.C. 5V 0.5mA

4, BSH#E Electrical characteristics

E4
- L dhnaition: Soth it icat ons
“HBhES GEEE ) w AT ] A, B2&E50OfAELNEL, G
0uuﬁt sional &m$ﬁ.n wx&ﬁueou;or1n VREAEESTHY F, <fig?1>®ﬁUéaé.
format Note:Qutput signal is 1pulse per 2detents. (BEHIY w20 1iBERT. )
2 Phase-different signals
(SignalA, sianalB)
Details shown in <fig. 1>.
(The broken line shows
detent position)
<Fig
snatt rotalead] direction sona | hAY, |
AES (A-CRTM) OFF =7 | |
Signal A(Terminal A-C) |y —U | | |
it N S
CV. BES(B-CRIE) OFF | I | I -
Signal B(Terminal B-C)  [gy —4—
I I
AS (A-CHIR) OFF | 1B
i} Signal A(Terminal A-C) |oy —FL—H L
%ﬁ?@ﬁ | | | |
et BES(B-CKA) of 11 !l o
Signal B(Terminal B-C) |qy I I I I
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CLASS No.

TITLE B&EFIVI-9 g2

ROTATIONALENCODER SPECIFICATION

(SW01)

E4
Iﬁgh Cﬁnditioﬁ% Sogiificat?%ns

-2\ Rt 1EERTEAENEN R Y 281551%/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°

for each phase

4-3| 24 wF 2 7%t TRUFEE<T ig. 2>%AL, 0&H%2360° /SO CHELHES 5.

Switching Measurement shall be made under the condition as follows
characteris- 1)5haft rotational speed : 360°/S
tics 2)Test circuit s <fig. 2>
<fig. 2> D. C. 5V <fig.3»
o OFF
187 10ka 10ka B
rerminal 1 | ___________ _, Terminal 2 I 1 s p— --
i §1y3—7$
P L1 tEncoder N ty . I
3T 2
Z Terminal 3
(F2) JI-FOFFKE :LASEH2. SVHLOKESED
J-KONKE - HAEEH2. BVITOKELESS
(note) Code-OFF area : The area which the voltage is 2.5V or more
code-ON area : The area which the voltage is 2.5V or less.
DF+9927 | 3-KOOFF-ONRUON-OFFOEN, £42. 5VORARKRER THET . ti,t3 < 3ms
Chattering|Specified by the signal’ s passage time at 2.5V
for each switching direction
(code OFF-20ON or ON-QFF).
2) | B#/ 41X I-KONORA02. bVHEOEETHERE L L, }r?Uy7t t ﬁ%é@ﬁﬁ t2 < 2ms
(N 922) [1mSHED2. SVUTOONBA%ETAH0LTH, Fk, fﬁ/fxmk2 BVHT
noise ﬂ)iﬂlﬁl‘imS@biﬁAU B'Jﬂ)f"ih/ﬂéﬂ@i%
(Bounce Specified by the time of voltage change exceed 2.5V
in code-ON area
When the bounce has code-ON time less than tms between
chatterings (t, or t,), the voltage change shall be
regarded as a part of chattering.
when the code-ON time between 2 bounces is less than 1ms,
they are regarded as 1 linked bounce
3) %r‘?fse— <fig. 4> Cw AT CCw AT ZTE'G%SA}MU(
difference AEES o In<fig. 4>
Sional A o ______
Bf= OFF
Signal B gy ... L
] AT AT

-4 ma i KF-BNARA:D. C. 500VEkT 1oMOmin.
Insulation Between terminals and cover,applied voltage is
resistance D.C.500V.

-3 RHER BF-BAKM:A. C. 500VE1AAMA%. BEEH: 1MA BEREOHLCL
Dielectric Between terminals and cover,applied voltage is Without arcing
strenath A.C.500V for i1minute. Trip current is 1mA. or breakdown.

ET T C(I%Y ) WFLERIAKO. DMADEERERL, ABFEL THR T3, 1ka max.

A\|Contact check voltage drop, when apply 0.5mA between terminal C
resistance and each terminals. Then calculate contact resistance.
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CLASS No.

TITLE B&EFIVI-9 g2

ROTATIONALENCODER SPECIFICATION

(SW01)

b, #KEME Mechanical characteristics

Detent toraque

F4
I?% %nmtm& So&iﬂcmﬁms
o1 2Ok AR 360° (I/KLR)
Total rotatio- 360° (Endless)
nal angle
TPV, 40+20mMN-m

MAMEHARE 40+25mMN-m
After Endurance life:
40+25mNm

5-3[ 7y ey 308707
Number of 30 detents
detents. .
(1213 step)
5'4ﬁ%%§ GFEROESO-AMIINONEL10BENZ5. . GFORR, BLUAT 9HKLCL,
Terminal A static load of 3N be applied to the tip of 8L, BFOBHYGLT A,
strength terminals for 10 seconds in any direction. Without damage or
gxcessive looseness of
terminals. Terminal
bend is permitted.
OO\ WOMUIIFHE  |WBULER WOBLARE LOONOA% LOBANZ A, BO®B, FLLAIOKLTE,
Push-pull WolF%E - AO5IZ @ 5ONDA%Z10BREMZ 5. ERIRRN L CL,
strenath of | (twhEEKE) Without damage or
shaft Static load of 100N (push) or 50N (pull) shall be excessive play in shaft.
applied to the shaft in the axial direction for 10s. NO excessive
(After installing) abnormality in

rotational feeling

-6

#159
Shaft wobble

B@E&Y 20mmOHELSOMN - mOBEE-X 7 M &2 5.

HERA20mmic AL 5V REREDK &3, Luwmﬁﬁ(mﬁﬁﬂo®m§)éﬁb
Bending moment of 50mN-m to be applied to t

shaft at 20mm from the mounting surface.

If the shaft length is [ess than 20mm, the value shall
be calculated as right formula

L:Measurement point from mounting surface

0.5xL/20mmp-pHA
0.5xL/20mmp-p Max.

(LERfEZ)
(L:Shaft length)

b-T N 272 NARMAS 0. 6mmp-phHT
Shaft play in 0. 6mmp-p MAX
axial direction
O-BlMomEREN 9 |AERETHET A, 4° Wi
Rotation play [Measure with jig for rotational angle. 1° MAX
at the click :
position
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CLA

SS No.

TITLE B&EFIVI-9 g2

ROTATIONALENCODER SPECIFICATION (SWo1)
6. MA#E Endurance characteristics.
RE & % # #®
1tem conditions specifications
6-1| LI HEREE REHTHEEHO00REORI T, 2OEAZNIO%NLENRYEED KA. 30, O00BEMNE
Rotational Life \The ghaft shall be turned at a speed of 600cycles/hour 30.000cycles or more
and over 90% of the total rotational angle. 4-1~6RU5-1~3RDRHEE
BTTHIL,
specifications In
A\| clause 4-1~6 and 5-1~3
shall be satisfied.
_ . AN
6-2| HEH BEA40+2' C, BE00~05%0ESEHEDC240+1 OBRMMER, HE, B 1. DER|4-1~6RUD-1~3ROBKE
Damp heat KE7a. BEIHCL,
The encoder shall be stored at a temperature of 40%2'C with|specifications In
relative humidity of 90% to 95% for 240+10h in a /Nclause 4-1~6 and 5-1~3
thermostatic chamber. shall be satisfied.
And then the encoder shall be sublected to standard
atmospheric conditions for 1.5h, after which measurement
shall be made.
6-3|iAKk 2K§85+3' COBSMPR240+ 1OBERES, B2, ¥IPL 1. SHANET S, AN 4-1~6RU5-1~3R0RRE
Dry heat The encoder shall be stored at a temperature of B5:3'C for |Me3IdCE.
240:10h In a thermostatic chamber. And then the encoder specifications In
shall be subjected to standard atmospheric conditions for ANclause 4-1~6 and 5-1~3
1.5h, after which measurements shall be made. shall be satisfied.
6-4|ERKH BE-40+3° COEE#EIR 240+ 1 OBRAKER, ¥8, ERhl 1. CBEARET S, Zh4-1~6&05-1~3ﬁ®ﬁﬁ5
cold The encoder shall be stored at a temperature of -40t3°C ETTHCL,
for 240t10h in a thermostatic chamber. specifications in
And then the encoder shall be subjected to standard A clause 4-1~6 and 5-1~3
atmospheric conditions for 1.5h, after which measurement shall be satisfied
shall be made
ZAx
6-5|METH 6OCMOAE &YV ESOEEORANSE -9V EE> RV 2) - )KL BBEETE E3, ELVEW, BREHEC4-1~ORT
Free falling The encoder shall be fallen freely at any posture from 60cm |[5-1~30R#%EETHCLE,
height to the concrete floor covered with vinyl-tile. after |(@UL. BFBOFHEE(. )
which measurement shall be made. No excessive
deformation or damage
(Except the
deformation of
terminals. )
And specifications in
/Nclause 4-1~6 and 5. 1~3
shall be satisfied.
6-6| it 10~55~10HZ¢ELsoRE(1AM1A/KIEL. Smm)EX. Y. Z. &A@k A 4-1~6RUS-1~3ROERA
vibration 2BENZS. (F6BRE) REIBL,
The following vibration shall be applied to the encoder, specifications In
after which measurement shall be made: clause 4-1~6 and 5-1~3
The entire frequency 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).
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CLASS No.

TITLE B&EFIVI-9 g2
ROTATIONALENCODER SPECIFICATION

(SW01)

5. BhEftE# Soldering conditions

5-1 FhE0RA Manual soldering

AE350° CHT. BRASHAR
Bit temperature of soldering iron :350°C or less
Application time of soldering iron : within 3s.

5-2 F(w7BhEORSE Dip soldering

(U1, BRERERER
Printed wiring board: Single-sided copper clad laminate board with thickness of 1.6mm.

BERER

72799R
Flux:

(REO. B2HLED77 P ZERVEAKZ 77 - ThHL, FABAIRERRED2/3¢T5,

-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 its thickness

e~
Preheating:

CERE@EE100° CUT, KR2AMK

-Surface temperature of board: 100°C or less
-Preneating time: within 2 min.

fhi

«Immersion time:

(BE260° CHT. BRSHHA
Soldering:
-Solder temperature: 260°C or less.

Within 5s.

NEDIRE1DXG2EEAT 3,
Apply the above soldering process for 1 or 2 times

ALPS ELECTRIC CO., LTD.

APPD. CHKD. DSGD. TITLE

1-26 1-26 1-26

E&FI,1-%
ROTATIONAL ENCODER

2003-12-19]2003-12-19] 2003-12-19f pocument No.

SYMB

DATE

APPD

CHKD

~san | 5. MT0buChi| T Ouchi |R.Fuliki

>LE260L03

(5/5)

Confide

ntial




it

IUwIfiELY, BESHECTLE, AGSHERVURBRCW IR EHE,

IVwofigdY, AGHECELE, BESHERURBRCCWHACHTE,
CERNOESHELLEVEHE, BHe 5.
From detent position,

it means CW direction.

If either phase has no chanage is not valid.

CLASS NO. TITLE
1) I723-9" -0DRARE, TROZHALEEEL 7.
For pulse count, recommendation is below.
ENELER —— O&haEHE . .
Order of output siagnal gm?ﬂ EIWD[IIIgII(IEn
A-C 1 1 0 CWhi "
B-C 011 CW Direction 2w
B-C| 1 0 0 CW Direction |/\| | |
A-C | 1 0 0 CCWhA ABS (A-CR)T | | | 0
B-C| 0 0 1 CCW Direction |°'9M8 I—I—I 4—I| 1
AC | 0 11 CCWhA e — ' 0
, , BE5(B-CH) | | | |
B-C 1 1 0 CCW Direction Signal B | | | o1
A-C 1 11 B3 I I I I
B-C 010 Not applicable A-C 1 10 0 1 10
B-C 1 0 1 Not applicable
A-C 0 1 0 i3
B-C 1 1 1 Not applicable
A-C 1 0 1 i3
B-C 0 0 O Not applicable

phase B changes first then phase A change follows,

ALPS ELECTRIC CO., LTD.
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1. BhERBRET S 2OMIEER
Other precautions for Soldering

1) BO&IEP. W. BOLARBhERDETHERE, SRITL.
Please avoid soldering on upper surface of P.W.B. as shown below.

G h % k¥

Solder Terminal
N4

G h %

Solder P.W.B

2) BRICBAZNGEERBUBNEABULICHARLET,
Please solder all inserted metal terminals and bracket to a PWB.

3) WhERGE, BHEECRRELILELTTED,
After soldering . please not to wash or clean products by liguid such as solvent or
any similar.

4) Selective soldering0kgld,. Dip solderingtf#45g85Yss07,
SHCEHRBTRARAO LR AREAOBLUFT,
Please thoroughly test and decide appropriate parameters for soldering by your soldering
eguipment under actual condition of production. (for example . parameters for selective
soldering can be different from for wave soldering.)

Hh) Spray flaxer0mel. FROFEMHST LaxHRALELEILLTTRD,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side

ALPS ELECTRIC CO., LTD.
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1. CERLORE precautions in use

1)

SERBERARECEOVERAOT, BRREC L OMRAZNERNBLRAVRAEERECIRENOY T,
-ty MR TOR5BHAERLELTTRL,

R, BEAZARETARM (0 IR, REX, SR, BEX, B3%)
BATY0FFAZREETHRHE (B2 7Y 30 ET4, RN, REN)
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. If 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 generate sulfide gas or oxidized gas

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

(silicone base rubber , lubricant . alue)

BEERAT. XEEBIORRET. RBHBRLANARRET T, KIROER) - 755495
BNAHYFTOTIHRARESHELTTRL,

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.

YVIABATHERL, WERTHENLONDEERENNNOCERNRETORENOY FT.,

YYIOTED BAREOENERE. ArHENTCHATIORTOEELOBLUET.

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

TREEEHOLR, TRGITRAEOREERAR T I N,
#EERORTERE150~300, EE20% BLR0REFHILCRY ET,

GREEEROLR, TRGITRAEORRHFARORCR. REELHRRTHUEN E O NBAH KT KV T,

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 15U to 350U 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.

REMERTORRAEITRAV (AT RS L ORAAG TTEL,

AFCESELEERATETL, BRFROTEL KV ET.
Insert these products to the specified mounting surface and mount them horizontally.
[f not mounted horizontally, these products will malfunction

ERHHORRTHERINF T CERHRORNSAVENARDPAGAROER

EACLCHHYFTOTy MRABLTHIEEC RS,

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 designed.

ALPS ELECTRIC CO., LTD.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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https://www.xonelec.com/mpn/sensata/010391102
https://www.xonelec.com/mpn/sensata/010391981
https://www.xonelec.com/mpn/sensata/010701315
https://www.xonelec.com/mpn/sensata/01072513
https://www.xonelec.com/mpn/sensata/01080056
https://www.xonelec.com/mpn/sensata/01084089
https://www.xonelec.com/mpn/sensata/01094017
https://www.xonelec.com/mpn/sensata/01102031
https://www.xonelec.com/mpn/sensata/ghm9122500004
https://www.xonelec.com/mpn/sensata/mkitmef9445004

