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ROTATIONAL ENCODER SPECIFICATION

(SW01)

1, -B%ERA General
-1 @R#EE Scope ‘ .
COMELEE L LTEFREBCRV AR M EERBMON BN D -2 -1 70-FLANE 5,
This specification applies to 9mm size low-profile rotary enceder {ingremental type) for
microscopic current circuits. used in gelectronic eauipment

-2 RERE Standard atmospheric conditions

ErUBRETOLLRY, AOKETHYI,

Unless otherwise specified, the standard range of atmospheric conditions for making measusements
angd ggsts is as follows:

g Ambient temperature 2 15°C to 30°C
BHEE Relative numidity : 25% to B5%
& K Air pressure : 86kPa to t06kPa
8L, ¥REL0L5EER. RORRKETHES,
¥ there is any doubi aboul the fesults measurements shalt e made within the following limits:
3 E Ambient temperasure 1251 1C
BARE Relative humidity D 63% to 67%
8 T Air pressure : 86kPa to 106kPg
1-3 $HEEER
Onerating temperature range :-40°C o t85'C
i-4 BFEERR
Storage temperature range © =40°C fo #8%'C

2, #3 Construction
2-1 %% Dimensions
FHANEE &5, .
Refer to attached drawing.

3. T8 Rating
3-1 ¥8®E Rating © D.C. 5V 10mA HhBH (BX¥#) Resistive load (Maximum rating}
{mA E58F (B47#) Resistive load (Minimum rating)
CEB40uE Electirical characteristics

4
I)Eegm b, C"énditiur?s Sneﬁcificat*téons
-lldhes (79712 QRETER) A. BESDMHELALL, F8G
output signal | (Appiied for with-detent type) ag! <119, 1>08Y¢96,
format BERN ARBAG2 7G4 TN wxmh&%aZ&U§? Py oE o (BRE7)y IHE0RAO Y7
ETA-CREEANON. RYOFF &4 T4Y, B-CEFEANI Yy Y Dhé%ry, )
fETOREEL TEY Fh, 2 Phase-0i Frerent signals
Note:Qutput signal is 1pulse per 2detents. And terminal | (SignalA. Signalg)
A-C 1s pulse ON or OFF at detent position. No Details shown in <fig, 1>.

. specified outpul of terminal B-C at defeni position.[{The broken ling Shows
| defent position of

<Fig 1> with-detent type.}
; hi : 5 3
Shatt roté%%%ﬁg] dirgction S%qﬁil aﬁﬂout
A(A-CEFE) "FFJ i "‘L
A(Terminal A-C) [ITJ I S B N iy
hil i AR T T
o B(B-CETR) OF?';I l
B(Terminal B-C) ON ! l
A{A-CHIE) 0”_]: RN
AlTerminal A-C) on=l P L g g
KB R W -
o B(B-CE%F&) OFF
B{Terminal B-C) O -~}

i ALPS ELECTRIC CO., EFDe

APPO. CHKD. DS&D. TITLE OEEERT1-%

1-260 1-26 1-26 9mmS1ZE ROTATIONAL ENCODER

00/01/714 | 00/0¢8/14 |99/712/727 {DOCUMENT NO.

SYMB | DATE |aPPD !CHXD |DseD |K. 170 gii!MDME}RA Y. RANZAX] 5 |._ A 2 O 9 - 1 (1/6)

| I I N I I

sy




( / )
CLASS NO. TETLE BERTI-5 Gz (S01)
ROTATIONAL ENCODER SPECIFICATION
2
L é?nditioﬁ% Sog%iiicatﬁbns
YT 1@ER THAE NN RE 281580 2/360"
Resolution Nember of pulses in 380" rofation. 15 nulses/360°
for each phase
il (70y 2R E0BACER)
{Applied for with-detent
type)
2207 AN AZ
2click tpulse
4324w 32554 TE%E@%<T%Q.2>%mu.@§%%360'-s*@%@f@%bﬁi?é.
Switching Measurement shal!l be made under the condition as follows
charactieris- 1)shaft rotational speed : 360" -5
tics 2)7est circuit D <fig. &
<fiq. 2>1ﬁ3 0.C. 5y <Fig. B
OFF
Al¥ BET _1
Terminal A Terminal 8 2.5V = 111} S
I73-%8 am_
Encoder ON : ‘
"""" T ¢ )
—o CET 2
terminal C
V4
(3%) J1-FOFFHE :&ﬁ%ﬁﬁE.SVMt@ﬁ%%%i
1-hONKE hABEH2. BVHTORERSS.
{note) Code-OFF area : 7he area which the voltage is 2.5Y or more.
code-ON area : The area which the voltage is 2.5V or less.
O[T~ 7| S 00 FSONNUON-OF FORD. W2, SVORMRETHESS, | [ty €, § 6ms
aLLering — fopecitied by the signal’s passage time from 2.5V
or each switehing position
uuuuuuu {code OFF-ON or OMN-OFF). ~ _  _ _ _ ____\ ___ _______]
2NBH/ 12 1-FONOBAD2. SVHLORETHNELL, Fr9Yu7t . LERLORE  |t, < 2ms
épnﬁﬁé%e%e 5MsHEMZ, SVUTOONBAIEETAE0LTA, £5, hﬁ/4x®¢2 BVHT
{gounce) NDEAFIMSHHREE, HOBH/ A XS4,
Specified as voltage change time exceeding 2.5V in
cede ON ares.
Noise. located between chatierings &, and ts. with
ON time of 5ms or more apart from both to be regarded as
a bounce, i,
When there is ap ON Lime. below 2.5Y. of 4ms or more in
bounce t, area, the bounce £o be regarded as individual
ones.
3| EB/ AR 1-FOFFOBA0ERE 2. 5VHL
Siiding noise §The veltage change in ¢ode-OFF area. 2.5V MIN

APPD, CHKD DSGD. TITLE ROTATIONAL ENCODER
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CLASS No. TITLE BEEITI-5" BRE SY01)
ROTAT[ONAL ENCODER SPECIFICATION
R
Hn . Ghnditiofh sodbi ticst fons
-4 fig2 360 -5 OFRLTENHLEET S, <fig. 4>EH0T Inctig. 4>
Phase- Measurement shall be mage under the condition which the
difierence shaft is rotated in 360 -5 (constant speed). AT 2 5ms
AT AT
<fig. 4>
ARE(A-CR) ] — OFf
Signal A o —_ON
OFF
BEZ{B-CR)
Signal B 1—-—-0N
AT AT
ABER: BARSCI0CFRRAKOLNERG CEA2 NBY VSR, HOREARE
§HTEtRLEY, DORRAGRRER THZRLES.
Nofe:Above specification {4-4) is changeable. ¥hen
operate by manua!. Please check performance using
actual circuit and knebd
-5l @R B7-@3mD. C. 250VHNT 3, BT-45BRT100MOHE
Insulation Measurement shall be made under the condition which a Between individual
resistance vottage of 250VD.C. is applied between individual terminals and bushing:
terminals and bushing. 100Ma MIN.
d-6l58E BT-§3ARA. C. 300VIABY, A. C. 360V 1HEONT 5. i 7-7- gERAHHLIL,
Dielectric {(U-78%1mA) Without damage to parts.
strength A voltage of 300VA.C. shall De appiied for imin or @ arcing or breakdown
voltage of 360vA.C. shall be applied for 1s between
individual terminals and bushing. (Leak current:ima)

5. BHNHE Mechanical characteristics

% # :
l?g% 65nditions Soé%ificatfbns
-1 2EEAE , 360" (12F1Z)
Total rotatio- 360" (Endless)
nal angle
S TPy R AU TIT =T Py
Detent torque fABDlied for with-detent type} ZQS 8 & SmN-m
Y N
gotattonal (Apnlied for without-detent fype)
orque
R\
P3| 20w 2 EBRUAE [ (29 220080 ) 3087y 7
Number and {hpplied for with-detent type) 30 detents
position of (279788 12" 13")
detents. {Step angle:12+:3")
5“4§¥%E BITROEED-AMESNOAE 1 AENLA, . RIOBR, LA 9HELCL,
Terminal A static load of 5N be appiied to the tip of AL, BFORFVETLT S,
strength terminals fer 1min in any direction. Withouti damage or
gxcessive looseness of
terminals. Terminai
bend is permitisd
\LPS ELECTRIC CO., LT
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CLASS No. TITLE R Ty I-4 B2 (W01
ROTATIONAL ENCODER SPECIFICATION
JF% 8 f B R
BT RO TR 00 e OB 5 % M50
- 2 o y v Co
Push=pull %‘)‘ %i%gﬁﬁﬁ) %ﬁ%ﬁmmto
strength of  jPush and sull static toad of 100N shall be Without damage or
shafl applied to lhe shaft in the axial direction for 10s. excessive olay in shaft.
{After installing) No excessive

abnormality in
rotational feeling.

5§ Eg;jﬁ’” 1o |HUBSEMOREZE0NN - nOBTE-L/} 11 2 . (A

ng alit Wovble o momentary load of %0mN:m shal| be aeplied al {he length 5T
point Hmm from the tio of the shaft in a direction {nm) (nme-» less)
pergendicylar to the axis of shaft.

5 . Bx
- | 0. 5xL/30

LB RS T IR RT3,

L:Measurment point from
mounfing surface of

bushing
- 1| WDz 72 A9 0. 4mm WT
Shaft slay in 0. 4am  MAX.
axial direction
O-8| BORER S S (7170 20HER) 4° B
Rotation play ] (Apolied for with-detent typel 47 MAX.
at the click |BERCTHETS, :
position Measure with jig for rolational angle.
0-9| EOIIB 6 HH@$U3Omm®ﬁE§2N-m@@ﬁ%-iv%%l0%@150m . HORIE, AFEROGN L,
& Shatt side ﬁi’ﬂﬁﬁ‘?;(}mml:ﬁt@\,‘iﬁémﬁﬁﬂ)i’(l:;be LUBREANMART DR LTS Without damage of shaft |
A\ pressure 2N m/L=RZ 87 or oroduci.
strength Bending moment of 2N-m to be apolied to the shaft for
10 seconds at 30mm from the mounting surface.
[t the shait length is less than 30mam the value shall
be calcelated as below farmula.
L‘Measurement point from mounting surface.
2N-n/L=shait aoolied force.
1 mR oS RN 21 v FARE IR ToEm T AL, 0y R 24 ST AR P.C.B.
Ml et T
. 2 J FEECOHUMEIDY T,
nounting fold Lhe bushing use Tront osnel of Tisht oipe. HOUNTING DETAIL

Becavse this switch noi has ihread. If don' i hold
the bushing, the switch mavbe become intermitient
rough mounting after soldering by knob stoeper foce.

FRONT PANEL
OR LIGHT PIPE

g ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE BEFTY -4 BRE (W0 1)
ROTATIONAL ENCODER SPECIFICATION
6. MA%E Endurance characteristics.
[ & # R ]
| tem Conditions Soecifications
6-if LodBaaf | EEETEEEES00IMERT, 15, 000/ I MERINEES I, WhE t = 5mS
Rotational tite|fd|, sikdds, 000THRMERI. (1470 360 16E) Phase diffrence tz5md

The shaft of encoder shall be rotated to 15 000 cycles at NIUZ 1 £ 5mS

v Bounce t£5mS
a speed of 500cycles per hour without elecirical load
after which measuremenis shall be made. %iégé?%%h%fm
However. an interim measuse&ent shall be made RPN &
inmediately afier 5 000 cycles. ) ?e‘e“t_g’;RG!af'U"a‘
{1 cycle: rotate 3607 CCW rotate 360° CW oraue:Relalive

to the ereviously
soecified value 5% MAX

W@Jﬁ%ﬁﬁ?ﬁ%ﬁ&Tégto
4. 1~4. 3, 4. 5~4. B,
5 1 5. 3

Soecifications in
clause 4, 1~4, 3, 4.5~4. 6

51503 o
shall be satisfied.

52} it BEG0L2" C. BEQO~95%MESMEDIZ2 4 0+ 1 ORHHE,
damp heat B Eh . SRENET 2.

The encoder shall be stored at a temperature of
8022C with relative humidity of 0% to 95% for
for 240£i0h in a thermostatic chamber.

And then the encoder shall be subiected fo-
standard atmespheric conditions for 1.5h
after which measurement shall be made.

53| Fanstt BESHE 3 COBRMRC24 01 | OBRIKES, #8. FiEb1. SERERETS,
Dry heai gg%+g%c?derzzgiééhbe stogﬁd at ? Egmpeaatgre of 1 2yyhamE Ly
3 or + in a thermostatic chamber. - R
And then the encoder shall be subiected to mﬁﬁﬁﬁLﬁbi30%Uﬁ®Lt
standard atmospheric conditions for 1.5h Detent or Rotational —
after which measurements shall be made. }ﬁ?ﬂgg?éﬂéﬁgn
6-4| REHML BE-4013° COEBSESZ24 0+ | ORENER ¥5, HEMC1. SHEKET 3| soecified value £30% HAX
Cold The encoder shall be stored at a temperature of
-40+3C for 240%10h in a thermosiatic chamber, {Gﬁ%@?ﬁ?&?ﬁ?ég 3
And then the encoder shall be subiected to
standard atmospheric conditions for L. 5h Seecifications in
after which measurment shall be made. C?ﬂieﬁ~|“Tﬁ}§-y5-3
- sha e satisried.
65| Elgtt | Q~55~10Hz T 28 (1R 1 5 /16481, Smm) £X. Y. 7. &hm0C
Vibration 20507 3.

The following vibration shail be asplied fo the
encoder. after which measurement shall be made:

The entire freouency range., from 10Hz to 55Hz and
return to 1Q0Hz, shall be transversed in | min.
Amplitude (total excursicn): L. 5mm

This moticn shall be applied for a period of 2h

in each of 3 mutually perpendicular axes.
(A total of 6hl

6-6| AETIE 60 c B L EGNEEOARMEZ S Wasko =007 - MR EC NBERERET AL,

Free falting | Alm-ETaea, 4 1~4.6 , 5. 1~5. 8
The encoder shall be fallen freely at any DOStUI’ESTeC”[za:lERE £ 5. 8
from 60cm height to the concreie floor covered Cha‘:sleb' Vistied
with vinyi-tile. after which measurement shali |5i2l0 28 sallstlec.

be made. (L, BFROERIRL, )

(Excent the deformation
of terminals)

9 ALPS ELECTRIC CO., LTD.
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O BRLLOCES PRECAUTIONS IN USE

8

1)REWEHE, YEORFARUHEAMN ZbEH_GTTAL,

During operatien.storage in high temperature and humidity .and in corrosive 9as
should be avoided

21139 0N LZND P BBORFCSVTRBMHAL -7 27" 002 944, VRV T 9445
AEBL. TERTOLUBARLES.

In case of pulse count process design, operational speed.sampling time. and masking time et¢
shouid be taken inio the consideration

?lease check above matter at first onm vour circuit for the secure reason

IVIYI-FTON LAATY P AROBHEBTRO7 49 -2 0NSCLERELEY

For your pulse count design, it should be considered to add C/R filter
on your ¢ircuit shown as below

At B&¥
Terminal A Terminat B

0csyv

I731-%
Encoder

— 0. 01MF

C&+

AVARSOABLEEARN DAY SES L, N L ARFREEFEL AT ERSBVEIZ0T.
HERERARNANSHVESBEERVEY
Care muyst be taken nof to expose this product te water
or dew to prevent passible problem in pluse output wave form

ﬁ§5)$¥&m#—?'4tﬁﬁ.@&&%s§§ﬁﬁ.ﬁﬁﬁﬁ.ﬁ%ﬁﬁt&@—ﬁ%%%ﬁﬁi%ﬁ‘%ﬁb&ﬁ@f?
TRHHER TEMTER, HEGIEB OB R DGRV EOShoMAR RRAChBRER,
BARTACHOBRA2R (Y, SHUANCER (LD,
This product has been designed and manufacfured for general electronic devices.
sugh as audio devices.visual devices home electronics. information devices and
communication devices
in case this product is used for more sophisticated equipment requiring higher safety and
reliabiiify.such as life support system. space & aviation devices, disaster prevention &
security system. nlease make verification of comformity or check on us for the details

LPS ELECTRIC C

ay i?
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CLASS No.

TITLE o g E =9 R M FEEE

PUSH MOMENTARY SWITCH SPECIFICATION

(SW02)

1. 888 (Knah)

Switch rating {Resistor load)

D.C.5Y

10mA ERBH(BXER) Resistive load(Maximum rating)

{mA E&EH(BATHE) Resistive foad{Minimum rating)

2, Bamie Flectrical characteristics

2
T8 €§nditioé% Sug%ificat?%ns

B ET T D.C. SVIMABERTHL (HET 5. 100ma MAX.
gontact Measured by the 1mA 5V 0.C. voltage drop method
Fesistance

2-2(Fp9YU27° 14474 (OFF-ON-OFF ) 1#7Hfid 5, 10msHT
Chattering Switch is operated at the rate of 1 cycle is. Less than 10ms

The 1 ¢yele shall be OFF-GN-OFF.

- BREN #3-458CD. C. 250VANT 3, BI-WSART100MOK L
fnsulation Measurement shall be made under the condition which a getween individual
resistance voltage of 250¥D.C. is applied between individual terminals and bushing:

terminals and bushing. 100Ma MIN.

2-AlHTE , BF-#5EEA C. 300VIAMRE, A. C. 360V 14RNNT 5. RE-7-7-BRUEENLLCE,
Dielectric {U-7%8%1mA) Without damage to parts,
strengih A voltage of 300VA.C. shall be applied for imin or & arcing or breakdown.

voltage of 360VA.C. shall be applied for 15 between
individual terminals and bushing. (Leak current:{mA)

e WAy FRIBBRBENTEYEY, )
Note: Shaft is insutated from swifch terminal.

3. BESME Mechanical characteristics

T
AMuFEOB- kol
contact
arrangement
PP TT
Switching

1
Sﬂecificat?%ns

BEEE{PuUsh on)
5. P.S. 7. (Push on)

3 #
C%nditions

3-1

0.5:0.3 mm
strote

373 R4 F D
Switch
opration force

6 +3- 5

4, fafiE  Endurance characteristics.
X

T nditiots
-l gfzatt  |E8ECTRLGH500@0&ETL0, 000HERfEG,

Operating {ifejBL, #RAP5. 000 ChEHTET S, BUE L 1ONIT
The shaft of switeh shalt be 10. 000 fimes at
a speed of 5C0times per hour without electrical load
after which measyrements shallt be made
However, an inferim measurement shall be made
immediately after 5. 000 times.
Push force: 10N MAX.

Sng%ificatﬁons
BB 200maliT
T0f, NNERsETIaCL,
Switch contact
resistance: 200maMax
Except above items,
specifications in
clause 2.2+4,and 3.1+3
shgl| be satisfied.

5. %0 Note
5‘1EEW?§§EUﬁU.tyﬁ—ﬂS10mm®ﬂ§f@b%ﬁﬁﬁaﬂU%wﬁuae. )
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

6. #EFA MNote

b1 Fuwy 24w FHENTI -5, §HBENLFFORETHADRELTRITE, Ao T B ERAERIDNNHYFTIOTCREETRL,
Encoder equipped with a push-on switches are packaged ar stored with their shafts being

pushed-in, the switch part may be out of order and pay attention when you package or store them
LPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE 7° ")E/JE‘XZ/?UZ%'?:T’
1-26 1-28 1-2G PUSH MOMENTARY SWITCH
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BhiE@H# Soldering conditions

e % # i £
1tem Conditions Speciflications
1 |ghERA TR0 GhERGER R43. ‘ ‘ BhEMIE, SRNRELERTS
Resistance 0 Specified by “Soldering conditions™ shown as below. T, #R, BULATERAAR AR
soldering heat DELZE, '
Electrical

characteristics shall
No mechanical

abnormality such as a
gxcessive play.

2)

FhiEfFE% Soldering conditions
1) F@h%E0%4 Manual soldering

2350 CUT, BRSHNA
Bit temperature of soldering iron 2350°C or less.
Application time of soldering iron @ within 3s

2) F4w7@hE0®S Dip soldering

AR U1 CHRERFRER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1.6mm.

7399%  HEO. B2HLO77y 7 RARVEAR 7774 - CRAEAS R, FRREOFALERLV. MORRRER 779 7 RORANBLCL,
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 middle of its thickness
‘Flux shall not come into contact with the component side surface
ZUb-b ERREEE100° CAT. BE2AMA
Preheating: -Surface temperature of board: 100°C or less. -Preheating Time: within 2 min

BhE  EE260° C+5° C. BESH:1HMA |
Soldering: -Solder temperature: 260°C #5'C. -Immersion time: Within 5t1s

HEOTER1BERB2EEATS,
Apply the above soldering process for 1 or 2 times.

BhLEALROCEESE Note for soldering method.

1) TRO43EP. C. B. OLERYNEMBETEREM. SAY L2V,  2) FRROTRAY-VEFATOREUITEZRVIT,

Please avoid soldering on upper surface (BRRONYABEEREHROTEVED)
(the component side surface) of the PC (TRNwF 78N 9-73|ZAUEEHED) BANN 53 &R
board as shown below. If there is electrical circuit pattern under

this product, the pattern have to be properl
protected with insulated material. :
By Becase the gap between PCB and bended portion
Terminal of frame is very small.Viewed from mounting side

Y14

Carefully area.

Eh%
Solder

EaB AR 0.2

9
b o- EF?TS/'
S| <f® DA —X

9
P.C.B. q g;; o
Y

' 10.5
¥AF 4w 7 BORFCOVIBIZI-F -AR77v 7 AHAATHRENHY, BABLYELE -
BRAROEECHYEIOTIERBELET. VIEWED FROM MOUNTING SIODE
Please avoid cleaning of PCB board because the flux used during the dip.soldering process may
enter the encoder and cause poor contact

Bh%
Solder

@® ALPS ELECTRIC CO., LTD.
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T v (S38) FUR
NOTES BUSHING MATERIAL: ZINC ALLOY DIE CASTING USH ON 5w
SHAFT MATERIAL: ALUMINUM
3. 540, PAN N SwHe
0.9 p.] 26.7:0.5 STRORE WARHEEC .
ERENE 4.5 (22.2) H ANGLE 18
MOUNTING . OPTIONAL.
7 _ 0.5t0. 3
SURFACE IS hEd (0 540 %
LENGTH OF FLAT o 9tV
\ o 2z @ 9.5%
: 55| S y
- S I 631004183
\& - -
M| <t
AN —
- [Te]
e . B - -
= \ | A
o. ?
1.2 Co. 5 MIN| \CO.5
1 ' 7+0.05
Rty 7REB(3:1) BEBEABEIMGEE(3:1)
BERTEE (BABASRLE) #8540, 1 RETENTION FEATURE DETAIL TERMINAL DETAIL
P.W.B.MOUNTING DETAIL o
(VIEWED FROM MOUNTING SIDE) < o
TOLERANCE 0.1 S 7 St
o ~i <~
Sy g —
T8 53°% 4RO ERBAGELYO. 9 0. 9+0. 1H
N =
L CENTER Y- FROM MOUTING SURFACE sl =
' |
Y 42 $1. 2'5 "% HOLES
RARE FRAME (SWO1)HEhES
Ol D {,Jf/ B ENCODER OUTPUT SIGNAL
< m} A /T/ RN B 5 ABE
o X L B—+— | < C.W. ROTATION
o~
~ OFF
N A A-CBIM L .
o . ) EEERAOKRE
24 E C TERMINAL A CON .- TOLERANCES UNLESS OTHERWISE SPEC
- B-ClIME OFF L= 4 £0. 2
. 4 ! 5 ¢1{0 lrL‘HOI_ES TERMINAL B"CON e 4<L§ 16 0.3
TANENE2E (SW02)D%E 1o <LS 63 0.4
Y TERMINAL SWITCH CIRCUIT 63 << L5250 [£0.5
ARRE t=1.6mm DIAGRAM o~ -0—0| 250t [:0.7
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