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CLASS No. TITLE BENIZ1-9 ERE EC11E153442W
ROTATIONAL ENCODER SPECIFICATION (SW01)

1, -§%®@ General
-1 BRER Scope X
COLEEBEELLTRIRRCAV ORIEADEA L 1HIRO-FU-172-FCRAT 3,
This specification applies to 11mm size low-profile rotary encoder (incremental type} for
microscopic current circuits, used in electronic equipment

-2 #ERE Standard atmospheric conditions

ATUHLETOSLRY. ORETRY), . .

Untess otherwise specified. the steandard range of aimospheric conditions for making measurements
and tests is as follows:

® E ambient temperature 150 to 35'C
ﬁﬁiﬁ Relative humidity : 25% to Bo%
E Air pressure : B6kPa to 106kPa

gL, ﬁﬁéibtﬁ“n ROEEHETHES.

It there is any doubt about the results, measurements shall be made within the following limits;
E K Ambient temperature D20t 1'C
#H%8E  Relative humidity D B3% to 67%
% R Air pressure . B6kPa to 106kPa

1-3 HASEER MA-40C 1o +85°C

Operating iemperature range g S S S e

1-4 REIERE
Storage temperature range © -40°C to +85'C

2. %% construction
-1 3% Dimensions

SENEL L3, _
Refer to attached drawing,
3. 7% Rrating
-1 THER Rating S 0.C. 5V 10mA [imA MIN)
4, B5HM#E Electrical characteristics
L Bnditions ' Spégcmcat*lﬁons
Prijengs A, B2ESOfilELALL, BEG
gutput signal <T19. 1>04Y¢13,
format
2 Phese-different signals
{SignalA. signalB)
petalls shown in <fig. 1>
<Fig 1»
Shatt rotabieal direction shons gnaY,
A(A-CBIE) OFF |'
A(Terminal A-C) ON
B e
C.¥.
B(B-CEIR) OFF
BtTerminal B-C} ON
A(A-CRIE) OFF
A(Terminal A-C) 0N
gﬁgﬂaﬁi
T B(B-C&IM) OFF [
B(Termingl B-C) N _
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CLASS NO. TITLE BEFI -5 Big
ROTATIONAL ENCODER SPECIFICATIGN {S5¥01)
z?egm C%nditioﬁs Soen}:ificat%ons

-2 2 RE 1BER TEAZ BT AR 2815842/ 360"

Resolution Number of pulses in 360" rotation. 15 pUlses/360°

for each phase

(-3 24w 788 |TRETBE<T 0. 2>A0. BENEI60 - s ORZ TBRLATTR,

Switching Measurement shall be made under {ne condition as Tolltows.

characteris- tishaft rotational speed . 360
tics 21Test circuit : <fig. 2)
«fig. 2> D.C. 5V <fig, 3>
5o OFF
ART BET K0 11 Aaaiady | Ateintly £ ¥ s
Terminal A Terminat B
{ ? 1.6Y » nes
I173-5%
ON
Encoder _ t, t,
t ¥
—o (BT 2
Terminal C
%
(3E) 2-FOFFHE -HNREHI. SVHIOKELE).
3- FONEE $ﬂ! EH1. SVHTORERES,
(note) Code-OFF area : The area which the voltage is 3.5V or more.
code-ON area : The area which the voltage is 1. 5V_0r less.
INFp 2% I-FOOFF-ONRUON-OFFOED. £A1. 5¥~3. bVORARRE THTYS ti.t3 £ 3Ims
Chattering Specified by the signal s passage time from 3.6V to 1.5V
ar from 1.5V to 3.5V of each switching position
{code OFF-0ON of ON-OFF).
2|8/ 47 3-FONOBADL. SVHLOREXHBALL, FroUv7L,. U AECORE |1, £ 2ms
(N 927) 1msHE0L. SVHTOONBRE5E850¢45, it AT o
Sliding noise |QRENIMSHHREH, HORB/ AL HET3,
{Bounce} Specified by the time of voltage change exceed 1.5V
in code-ON ares.
¥hen the bounce has code-ON time less than ims between
chatterings (t, or t,). the voltage change shall be
reqarded as a part of chattering.
¥hen the code-ON time between 2 bounces i5 less than 1ms,
they are regarded as 1 !inked bgunce.
INEw/ (7 1-FOFFOBR0REER 3. 5VHE
Sliding noise |The voltage change in code-0OFF area. 3.5V MiN
d@® ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE @;iﬂ?l:/j”?- ﬁﬁ;
ROTATIONAL ENCODER SPECIFICATION {SW31)
-4
Ll C"éndit‘;orﬁs Sneﬂcificatilgons

4-4 fimz 360 «STOFAR TRfNLEED S, . , <fig. &>E81T
Phase- measurement shall be mage under the condition which the [AT26ms
difference shaft is rotated in 360 -5 (constant speed). In<fig. 4>

<tig. & AT
i——
AES(A-CR) ] OFF
Sianal A N
BE2(B-CR) DFF
Stanal B - oM
AT
FEER RRRATIOTIRREROLNEBUCHRI LAYV ZE, NODKERRR
$HTELELFE. CERHBUIRRTEERLET,
Note:Above specification {4-4) is changeabie. When
operate by manual. Ptease check performance using
attual circuit and knob.

A-5l4G 55 E7-NRELD, C. 250VANT S, . KF-MXACTLOOMOKE
insulation Measurement shall be made unger the condition which & getween individual
resistance voltage of 250¥D.C. is applied Detween individual terminals ang bushing:

terminats and pushing. 100Ma MIK

O|WEE BF-WEREA. C. 3C0VIARRE, A. C. 360V2ERANTS. WE-7-7-48RRNBLCL,
Dielectric {U-98%1mA) Without damage {0 parts.
strength A veltage of 300vA.C. shalt be epplied for imin or & arcing or breakdown

: voltage of 360VA.C. shall be applied for 25 between
individual termirgis and bushing. (Leak curreni:ima)

5. BEHE Mechanical characteristics

!?g% C%nﬁitioﬁi Sng%lficat?%ns
T T 360" (I7FLZ)
Total rotatio- 360' (Endiess)
nal angle

b-21mi b )7 t3
Rotatlongi 7 g MN-m
torgue (BB L7REO)

(ExceDt )
starting toraue,

- ETER ETEEDOEB0O-KBRENOAL 1 RENLS, , EFORR. LA FHBLCL,
Terminal A static load of 5N be applied to the tip of BlL. BEF0MIVETL TS,
strength terminats for imin in any direction, ¥ithout damage or

excessive loposeness of
terminals. Terminal
bend 15 permitied
@ALPS ELECTRIC CO., LTD.
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CLASS NO.. TITLE @Eﬂl)]—?'ﬁ#%fg
ROTATIOMALENCODER SPECIFICATION - (5%01)
l?eﬁm C%onditiorfts Spéncificattl%ons
P-4 RORLOERE [MOBLRUAZYHER 10ONDA% 108ANLS. NORR, ZLUAYBRLEL,
Push-pull (twhEERE) . ERCARHRLCL,
strength of Push and pull static toad of 100N shall be Without demage or
shaft applied to the shaft in the axial direction for 10s. eycessive play in shaft
{After instailing) NO excessive
abnormatity in
rotational feeling.
“SIRORBL AR OEETL. MERAELFARIRASHTONE 1 OBANT . . NOEE, dfyhsLce,
5ige Push Fix the main body and appiy the following bending moment |BREREHGLCE,
strength of to the shaft from the side direction in parallel to the |without any damages
shaft mounting surface for 10 seconds. and bends in the shaft
- NG excessive
B3E A{E-ATb)
Bushing length |Bending Moment Y I e,
{mm) (N-m)
5 1.5
=P 7THE MIN. 2.0
L ITE) BAELY30MmOBERSOMN - OBHE- X b 287 5. w3k k1 9
shaf{ wobble |RENIOMMEZRLLRSEEOKCLE. LH%Eﬁi(Eﬁﬁﬂo@ﬁl)&?é Bushing wobbte
Bending moment of SGMN-m to be applied to length WT
shaft at 3Jomm from the mounting surface. {mm) (mmp-p fess)
If the shaft length is less than 30mm. the value shall 5 9. BxL/30
be calculated as right formula. - 7 2.54L/30
L:Measurement point from mounting surface. 10 0:4xL/30
E-TINGZ7 2 L HEHS 0. 15mmiT
Shatt play in 0. 15mm MAX.
axial direction
5B NOBEAAN 5 |BREC(RZ15. 4, hA
Rotation play |Measure with jig for rotational angle. 47MAX.
at the click
position
“ARfBEORE GHOBER v FEBENITIRATZL, Ly VTR o F5H05(2 p.C.B
Notice for RUBRREON b HRLUREY, BAERDEHOBELHY, BhERY SWIICH
mount ing ﬁﬁﬁwﬂ-:Hﬁﬁﬂﬁ&%ﬂﬁﬁ%lﬁi. ) , MOUNTING DETAEL
Hold the bushing use front panet or {ight pipe. - N
Because this switch not has thread. If don’ t hold —E=—
the beshing. the svitch maybe become intermittent ERONT PANEL
rough mounting after soldering by inob stopper Toce. OR LIGHT PIPE
6. #2Z Endurance characieristics
!)PBE@ C%ndttlorfrs Speﬁcificatégons
6-11, 0 9 HERHE ERETNEER500M/ 740827, 15, 0004 74H&RNHEGS. BEhAoR
Rotational  |EU. ®R#$5. 000THANEENS, (144744, 360 144) AWERECHL 0
ife The shaft of encoder shall be rotated to 15,000 cvcles atizn#, ABERLAETECL,
a speed of 500cycies per hour without efectrical load, Rotational toreue:
atter which measurements shail be made. Retative
However, an interim measurement shall de made to the previously
immediately after 5. D00 cycles. specified value. To¥
(1 cycle: rotate 360 CCW  rotate 360° CW) Except above items,
specifications in
clause 4. 1~6 and 5.1
shall be satisfied.
@ALPS ELECTRIC CO., LTD.
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CLASS No.

T oy i E— XU w7 HRE

PUSH MOMENTARY SW{TCH SPECIFICATION

{S¥02)

1. TB3R (E&RR)
Switch rating

(Resistor load) D.C.16V0. 54 (1mA MIN)

ical characteristics

2. BSMfE Electr
. 2
T _ Bnditions Sodkiticat tons

-1 BRER D.C.SVIMABRR TR (AT ¢4, 100mn MAX.

Contact Measured by the imA 5V D.C. voltage drop method

resistance
2-2%F 0507 14474 (OFF-ON-OFF ) 1#ThfiZ#3. 10mSHT .

Chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms

The 1 cycle shall be QFF-QN-OFF

[T £7-N38E0. C. 250VANT 3, EF-4SERT100MONE

Insutation Measurement shall be made under the condition which a Between individual
fesistance voltage of 250VD.C. is applied between individual terminals ang bushing:
terminals and bushing. 100Ma MIN
3'4ﬂ§E _ E7-NZBEA. C. 300VISmMRE,. A. C. 360V2HR08¢3. WE-7-7-888EHLLCE,
Dielectric (V-28%1mA) Without damage to parts.
strength A vottage of 300VA.C. shalt be applied for imin or a grcing or breakdown.
voitage of 360VA.C. shall be appiied for 25 between
irdividual terminals and bushing. {Leak current:imA)
3K §-Z{vFRTRBEEINTEY 74, ,
Note: Shatt is insulated from switch terminal.
3. BERKE Mechanical characteristics
E-4
L Gndition Soeiticat hons
-1 Z(wFEE-BER gRER(Push on)
gontact §.P.5. 7. {Push on)
arrangement
|24 47 B8 0.5t0. 3mm
Switching
stroke
3-4 24w F il 6+2-5N
Switch
gpration force

4. BARE

Endurance characteristics.

i?gk

#
é%nditions

Sng%iricat?%ns

Bfisent
Operating life

ERAE INEGR500E0#ET20. COOBKERGEHS.

8L, RGR®5. O00THRATERS, BUE: 10NHT

The shaft of switch shalt be 20.000 times at

@ speed of 500times per hour without electrical load
gfter which measurements shall be made

However. an interim measurement shai! be made
immediately after 5.000 times

Push force:10N MAX

BHER: 200maliT

108, AEREEARYSCL,
Switch contact
resistance: 200moMAX
Except above items.
specifications in
clause 2.2~4.and 3. 1~3
shall be satisfied

5. $0¥ Note

6.iiE¥E Note

-1 NRYIIERYRY, €L 9-#510mmOBATALERE Y- HRYSHEL L,
No sticky feel shall be observed when the knob on the shaft is pushed at i0mm off the center.

61799124 v FHEOTZ -5, WIS NEFIORBTRAPREEANITL, R{nFBLINAZEIBNNBYZIOTIRET 2L,
Encoder eaquipped with a push-on switches are packaged or stored with their shafts being
pushed-in, the switch part may be out of order and pay attention when you package or store them.

i@ ALPS ELECTRIC CO., LTD.
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The encoder shall be stored at & temperature of
6042C with relative humidity of 90% to 95% for
for 1.0004£0h In & thermostatic chamber,

Then the encoder shail be taken out of the
chamber and \ta surface moisture shall be removed.
Ang then the encoder shali be sublected to
stangard atmosapheric conditions fof 1.5h,

arter which measurement shalil be made,

1-8 HZARANR
Gaseous -
corrosion test

SANT, H,SEN10DDM, ING012° C, SABOXRHOWGE
240ns¥13.

The encoder shall be stofed at a H,5 density of i0ppm,
vith temperature of 4012 C,relatlve humldity of 80X RH
for 240 hours In a thermostatic chamber without load.

I' { / )
CLASS No. TITLE BEBIZ1-9' A4S
ROTATIONAL ENCODER SPECIFICATION
1. 108828% Endurance characteristics.
7] 5 ® T 8
T 1485+3' COREA®E1. 000z 1ONRREE, ¥1. NESE1. SRANET3,
Hioh The enceder shall be storsd at a temperaturs of
temperature 85T+3T for 1, 000:10h In & thermostatic chamber.
shelft test And then the encodar shail be sublected to
standard atmospheric conditions for 1.6h.
after which measurements shall be made.
1-4 1IN 28-4013° CONINPRL. COOL1ONEMRRENYELAROAREIZNY
Low SASECR 1. SARARTL.
:::?:r:::;° The encoder shalt be stored at a temperature of
-4043% for 4.000x10h In o thermostatic chamber.
Then the encoder shait be taken out of chamber
and 1ts surlace molsture shall be removed.
And then the encoder shail be sublected to
standard atmosphertic conditians for 1.5h,
atter which measurment shal! be made.
1-3 9590 Ilgiggzl'} 74K 1C00BHY. RROXREIXNURINAPEL. 5
Heat shock test | ' ¢
The encoder shall be subjected to 000 Succassive changs |77378eUBkMZM
of tesperature cycles. each as shown In table delov. ARASARALE30XHROCE
Then its surface moisture shall be removed. And then the {Detent of
encoder shail ba subjected to standard atmospheric ratational toreue:
conditlions for 1.5 hour, after which messurements shall |[Rstative to the
be made. sitl Tamn’e!r ature ®R wreviausly specifled
ep me value. 368 MAX
1 ~4013C 0% 1 0 [rommmnenerace.
2 85:2°¢C 30 m1n.ishatt be mest initlai
R Pp—— TEARLEIRE6012" C, BHO0~O5XCHRANPTL, CO010Mm |*o0c!fications.
tgh temperaturel KB, BUSLEROKSEIXRYREREST 1. SRERRENEYAL.
Rgrgﬂ!g;tgut The rated load shali be appiled.
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CLASS No. TITLE

1. BhEHQ Resistance to sgidering heat

TRO BhERDEN" CURBROER. RROGLCL, BRERRDS LS,

At the specified by the soldering conditions below.
There shatl be no deformation or cracks, in moided part.
NO excessive abnormality in rotational feeling.

BhEMIE® Soldering conditions
FRLEORS Manual soldering

EE350' CHT. BRIHHA
8it temperature of sc¢ldering iron 2350°C or fess
Application time of soldering irgn : within 3s.

Ty 7R0LEORSE Dip soldering

EHER 11, oREREARR
Printed wiring board: Both-sided copper clad laminate board with thickness of 1. 6mm.

3?992 B0, B2ZHED77728RURRRAT I 0 -ETRAERE R, RRERDIS02,
ux:

-Specific grayity: 0.82 or more
-Flux shall be applied to the board using a bubble foaming type fluxer
-The voard shall be soaked in the {lux bubble only to ihe ;/3 of its thickness

7Ub-b  REZEER 100~140°C, B8 408HA

Preheating: .
-Surface femperature of board: 100 to 140 C.
-Preheating time: within 40 s.

hE 8K 265° CHT. BR 108MA
sotdering:

-Solder temperature: 265°C or fess
-Immersion time: Within 10 s

HIDIR:1B3kR20A4T 3,
Apply the above soldering process for { or 2 times.
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A8 gggﬁ;%iﬁysznm (SW01) ENCODER
FLEC |
NOTES BUSHING MATERIAL: ZINC ALLCY DIE CASTING (Sw02) PUSH ON SW
SHAFT MATERIAL: ALUMINUM SWHBg
STROKE BRONEQHE 95,
) THE POSITION OF
e 19 5 G.5+0. 3 TRADE MARK IS
AL TN . 0PTIONAL.
SURFACE A5 (15) 13.1
7.4 : 11.7 /
i.5 o
ol Qﬁh \ 7 S 2 |Bs:0.1 /
e p
< \ ‘_;IH' (SW02) 6 ~
coh S L m —
t B <
o~ ! \ B
vl ] 4]F R
o -+ F -
. () ! o -
< ] — 0.5x45° CHAM
~ ‘ . SW01) -
e 1.5| o MNeo s 0.5%45 CHAM 9 2
. 2 3 =
§ Eaamant B U SERGTE
BE: 4 A
COLOR:BLUE S jHAgTuDE““ OPTIONAL.
. -6.1
BffRt2E #8£10. 1 ——ﬁlio' ! T<—
NN U
(BREAH)
P.W.B.MOUNTING DETAIL R ol
TOLERANCE+0. 1 (REFERENCE )
IEVED FROM MOUNTI .
v OUNTING 5iDC 9, (SWO1)EAES
. ENCODER OUTPUT SIGNAL
12.540. 05 grop-48 e N
. . o
5 /jéENTER OF SHAFT RO. 2MAX Boangl .
f - (SW02)DRE OFF
D{%’_|#}E ge SWITCH CIRCUIT A-CEiH
w D1 AGRAM TERMINAL A-C ON -=-
~ I a OFF
~ B-C
__ K78

1N g7 c : TERMINAL 8-C gy __ _.

o o ERHASEIREHE (30 1)
. ; 15 TERMINAL DETAIL
o~ T . ETHEBRS0OHRE
- ~ s .} ™ TOLERANCES UNLESS OTHERYISE SPEC
- St _
OG- ett i oes O < L& £0.3
5 | ‘ ol o 10 << L<2106(+0. 5
o 100 =1 |+0. 8
AREE t=1, 6mm =l 10,940, 1
P.C.B. THICKKESS t=1.6mm = . AR £5¢
AMGULAR DIMENSION
16P/7s 04
PART NG. NAME MATERIAL NAME / CODE FINISH
ALPS ELECTRIC CO., LTD.
DSGD. SCALE kG,

Y SHIMIZY 2006-06-156f 21

CHKD. N _ TITLE 1{F1KM PUSH ON
/”QL}{{/MMA‘MM-J']@G SWHIVI-9 §IE
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