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ROTATIONAL ENCODER SPECIFICATION (SWo1)

1, —BERE General
1-1 ER&W Scope )
CORHRETLL(ETREBRALAHIEEOBRAT 1FEND-9Y-121- 5 ERT 5.
This specification applies to fimm size low-profile rotary encoder (incremental type) for
microscopic current circuits. used in electronic equipment.

-2 ¥ Standard atmospheric conditions

SER R CREITE (AF (CIBEDIRVED .. IRDIRETITIRAS.

Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows:

8 E Ambient temperature 2 15'C to 35°C
#3{E% Relative humidity : 25% to B5%
% JE Air pressure © 86kPa to 106kPa
B, BEEE0EROR, RORELETHED,
If there is any doubt about the results measurements shall be made within the following [imits:
2 F  Ambient temperature D20t 1°C
B3EE Relative humidity D 63% to 67%
4 [ Air pressure © 86kPa to 106kPa
1-3 FREEER
Operating temperature range ©-40°C to +85°C
1-4 REEREH
Storage temperature range :-40'C to +85°C

2, #% construction
-1 % Dimensions
AR &3,
Refer to attached drawing,

3, F# Rating
3-1 T#%E Rating 2 D.C. 5V 10mA (1mA MIN)

4, B5MKE Electrical characteristics

L4
e Gnditions ek P1eaE ke
A-1lengs A, B2ES0fRERACL. FlE
Qutput signal , <fig. 1>0/Y¢E9a.
format (BER2Uw200E%ERY, )
2 Phase-different signals
(SignalA., siagnalB)
Details shown in <fig.1>.
(The broken line shows
detent position.)
<Fig 1>
&b : 7
shaft rotational direction sfaml it
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aésrwm L
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B(Terminal B-C) e g p de Lk
=ttty 1
A(A-CBIR) OFF1 1 [ 1
A(Terminal A-C) o --Lidd i R
T B(B-C&IR) OFF T3] [ [
B(Terminal B-C) N E B S
ON 1 : T : 1
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CLASS NoO. TITLE @@2}}217]—’9 ;%%2
ROTATIONAL ENCODER SPECIFICATION (SWo1)
z f &
1?5% conditions Sog%ifications
d-2l nEg 1O&R THAE a2 Y 215812/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
(27U AN WR)
{2click tpulse)
A=3 24 w F 81 TRUTER<Tig. 2>4B0, D&EEE360" -5 0RITOELIT A,

Switehing

Measurement shail be made under the condition as follows.

characteris- 1)shaft rotational speed : 360" -5”
tics 2)Test circuit c<fig. 2>
<fig. 2> 0C 5y <fig.
5ka 5ka OFF
ART BEF 3 gy tfmeememcpememee --
Terminal A Terminal B 3.9V
: P 153-98
: f/ f/ ¢ Encoder ON ¢
t, ‘
o Cli T
Terminal C
V4
(&) I-FOFFKE LATEA3. HVILORERSD.
I-FONKE B hEEH1. BVITORERES,
{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 or less
OFe9u57 - FOOFF-ONRUON-OF FORD, BA1. 5V~3. bVO&aRAL (BFsa[t, T, < 3ms ]
Chattering Specified by the signal’ s passage time from 3.5V to 1.5V
or from £.5V to 3.5V of each switching position
(code OFF-0N or ON-QFF).
DNER/1Z T I-FONOEAD 1 "5"\'/1[%';.&?5 BEL. F ;b’*)}'éi"'%"aﬁ%}‘o')h """" £, < 2ms T T
(V' 957)  |1mskt. 5VATOONSREE3360L5 4, &k, B/ 4 ARE L. HVAT
Stiding noise |O&EFIMSHABEE. MO ﬁﬁ/4xéwﬁ€é
{Bounce) Specified by the time of voltage change exceed 1.5y
in code-ON area.
When the bounce has code-ON time less than ims between
chatterings ( or t,). the voltage change shall be
regarded as a 6art of chattering
When the code-ON time between 2 bounces is less than ims.
they are regarded as 1 linked bounce
s/ (x| I-FOFFOBR0ERFS T 3URVHE T
Sliding noise | The voltage change in code-OFF area. 3.5V MIN
LPS ELECTRIC CO., LTD.
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CLASS NO. TITLE A&ENI 1-9 B
ROTATIONAL ENCODER SPECIFICATION {SWo1)
B % # f i
15 donditions Soek i ficat hons
A-A] g 360 -5 OFRE (BfEEEET A, <fig. >RH1T
Phase- Measurement shall be mage under the condition which the [AT26mS
difference shaft is rotated in 360 s (constant speed). In<fig. 4>

<fig. &> AT
A= (A-CHB) 7 OFF
Stgnal A oN
BE2(B-CH) OFF
Signal B8 — ON
AT

GHEER: BB IO CTAREROLNRVECHAZ 18V Y E, Q00ERRL
HTERALEY, EERIBEEEK THIRUZTY,

Note:Above specificalion (4-4) is changeable.When
operate by manual. Please check performance using
agctual circuit and knob.

-5 @R ‘ Bf-8%EkD. C. 250VHET 5, ‘ BI-85RCT100MQNE
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:

terminats and bushing. 100Ma MIN.

(i FER BEf-#3%AkA. C. 300VIABXE. A. C. 360V24E1M9 3, BE-7-7 -BRBRABLIL.
Dielectric (U-78%1mA) Without damage fo parts.
strength 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
indivigual terminals and bushing. (Leak current:imA)
b, #EMLE Mechanical characteristics
g Z fi i z
I%em CBnditions Soecificatgons
S EYELT 360 (I8 1Z)
Total rotatio- 360 (Endless)
nal angle

S EIPYINY, 10+7mN-m
Detent torque

0= )y VEARUTE 3087Yw7
Number and 30 detents
position of (RFw/BE 12°13°)
getents. {Step angle:12'13")

5‘4%¥§E BIABOEEN-FEONONE 1ARNZ 5, 4 BYORE, BLUA FHRLCE,
Terminal A static load of 5N be applied fo the tip of BL, BTOHBFYETLTS,
strength terminals for imin in any direction. Without damage or

gxcessive fooseness of
terminals. Terminal
bend is permitted
ALPS ELECTRIC CO., LTD.
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CLASS NoO. TITLE @éiﬁ?l'j]—’? Ia%gg
ROTATIONAL ENCODER SPECIFICATION (SWo1)
z i z
I conditions Soesificat ons
SETETEEET: BORULRUSIEY FAR 100NN 108N, QO%B, ELLAYDELCE
Push-pult (T hEEKE) BELEENRLIL,
strength of Push and putl static load of 100N shall be Without damage or
shaft apptied to the shaft in the axial direction for 10s. gxcessive play in shaft.
(After installing) NO excessive
abnormality in
rotational feeling.
SUETY) Bff@4Y 30MMOBEL 50NN - MOBYE -1/ £AB, B%E 8 9
shaft wobble |&EHIOMMEELEVIEALEDRES, LEUNFOE (MAANSOME) &5, Bushing Wobble
Bending moment or 50mN-m to be applied to the length )
shaft at 30mm from the mounting surface. {mm) (mmp-p less)
If the shaft length is less than 30mm. the value shall b 0.8xL/30
be calculated as right formula. = 0.5xL/30
L:Measurement point from mounting surface. 10 0.4xL/30
20 0.25xL/30
O-T80Z7 AN ARAY 0. 4mmpT
Shaft play in 0.4mm MAX
axial direction
o-8lanEE RN 7 BERLTHETS 4 1A
Rotation 018V |\easure with jig for rotational angle. 4 MAX.
al the click
posifion
5“9@ﬁﬁi®ié FHOREZL o FEBENLTCERTAL, Uy NATR v FEHOSIE P.C.B.
Notice for RURBEREOR A} HELESR, BhERUEHOBECRY, Qhifid SYITCH
moynting E%MUU*v%M%‘éﬁb‘@ié%mﬁ%t}ﬂ MOUNTING DETAIL
Hold the bushing use front panel or light pipe
Because this switch not has thread. (f don"t hold
the bushing, the switch maybe become intermittent FRONT PANEL
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE

6. flAME Endyrance characteristics

%B ES "
|iem conditions Specifications
0-1lUp8B50tE  |E8BHCEEEE5005 (7008 T, 15, 00044 7IHGEHERH, VALV Y]
Rotational AU, {&295. O00TPANTAAS, (1947448, 360 168) NWBREC L 0%
life The shaft of encoder shall be rotated to 15,000 cycles at|zqf, REEEET AL,
a speed of 500cycles per hour without electrical load
after which measurements shall be made. Detent torque:Relative
However, an interim measurement shall be made to the previously
immediately after 5. 000 cycles. specified value. by
(1 cycle: rotate 360° CCW  rotate 360° CW) Except above items,
specifications in
clause 4.1~6 and 5.1,
h.3 shall be satisfied

ALPS ELECTRIC CO., L
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CLASS No. TEGLE 7' wI1E-XV9U Ry FRRE
PUSH MOMENTARY SWITCH SPECIFICATION (5W02)

1. EBBE (EhfH)

Switch rating (Resistor load) D.C.5V 0.1A (5000A MIN)
2, BafHE Electrical characteristics
2
LEN Bditions - Spabiticat ons
-1 BMES D. C. 5VIMARERTEK TRET 3. 100ma MAX.
contact Measured by the 1mA 5V D.C. voltage drop method
resistance '
2-2|$p9Y29° 14424 (OFF-ON-OFF)1#7#ffid 5. 10msiT
chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF.
2-3| 8B EH E7-83RAKD. C. 250VHNT 5. EF-AZRALTI00MOL
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:
terminals and bushing. 100Ma MIN
-4 R E7-N2ACA. C. 300V1AARE, A. C. 360V28RMNT 3. BE-7-7-BERENELCE,
Dielectric (V-98%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
individual terminals and bushing. (Leak current:imA)
32 -2y FEIRGBEANTEYET.
Note: Shaft is insulated from switch terminal.

3. BEM#E Mechanical characteristics

I?eam c%nditior?s sneﬂcificat?ons
3-1{ 24w FEB- £5Y B@E%(Push on)
contact S.P.S5.T. (Push on)
arrangement
3-2| 24 w7 BB 0.5+0. 3mm
Switching
stroke
3-3| 24 wF 8N 6 tg-5N
Switch
opration force

4. @A#& Endurance characteristics.

l?eﬁm (:%onditlorﬁs Spe%:lficat?ons
4-1 ifEest  |ERAC (HEBR500B0RET20, 000ENEERERD. ERER:200malT
Operating lifelBUL, #R2$5. 000 TPRANEETI, WUE: 1ONHT 0%, ANRREARTBCE,
The shaft of switch shall be 20,000 times at Switch contact
a speed of 500times per hour without electrical load. resistance:200maMAX.
after which measurements shall be made. Except above items,
However. an interim measurement shall be made specifications in
inmediately after 5.000 times. clause 2.2~4,and 3.1~3
Push force:10N MAX. shall be satisfied.
5. t0ft Note

5-1 WEpYvzzRYAY, £29-#510mmOEETRLERED> RRYBHEVC L,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE

1)

I73-9° OEENRGE, TRORRAEEERLET
For pulse count, recommendation is below.

EhELER —— O &% e E

Order of output siagnal

A-C 1 00 CWhid

B-C 1 1 0 CW Direction
A-C 011 CWhidl

B-C 0 0 1 CW Direction
A-C 1 10 CCWHhH

B-C 1 00 CCW Direction
A-C 0 0 1 CCWHhHA

B-C 011 CCW Direction
A-C 1 0 1 .80

B-C 1 1 1 Not applicable
A-C 1 1 1 .8

B-C 1 0 1 Not applicable
A-C 010 £y

B-C 0 0O Not applicable
A-C 0 0O £y

B-C 010 Not applicable

—= CWh@

—=— CCW#hRm

720w 71ié

Detent position

~

A-CR) I

CW Direction
CC¥ Direction

I
|
i
|
A-C 1 1
B-C 1

20w tiE&&Y, ARSHARELR. BESHELLRBICWARMEHE.
20w fiEgsY, BESHARELE, ARBSHERLURBICCWREA LT,
EE5P0BEAHERLVELVEE, EMLETD.

From detent position,

it means CW direction.

If either Signal has no change

it

is not valid.

= O

o0 ———F+—— [ —
O -

Signal A changes first then Signal B change follows,

ALPSALPINE CO. LTD.
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CLASS No. TITLE

1. BLERR Resistance Lo soldering heat

TR0 BhEfG R RTERROLY, REOKVCL, BREEROLLCL,

AU the specified by the soldering conditions below
There shall be no deformation or cracks. in molded part.
No excessive abnormality in rotational feeling.

HnEfUZ%E Soldering conditions
Fih50ES Manual soldering

2E350° CIT, BREILHA
Bit temperature of soldering iron  :350°C or less.
Application time of soldering iron @ within 3s

Tiy7HREDES Dip soldering

BRER 1. CAHBHERER
Printed wiring board: Both-sided copper clad laminate board with thickness of 1. 6mm.

??v?Z CREQ. B2REO77w P 2ERVERL VIO - UAREES . BREEN3402,
ux:
-Specific gravity: 0.82 or more
~Flux shall be applied to the board using a bubble foaming fype fluxer
<The board shall be soaked in the flux bubble only to the 273 of its fhickness

FYb-h CEREREEL00° CUT. BRE22UA
Preneating:
<Surface temperature of board: 100°C or less
Preheating time: within 2 min

lEh % CBE26015°CLERSL1Y
Soldering:
-Solder {emperature: 260

157C.
Slmmersion Lime: Within 5:18

NEOTEZ 1B E 28EET 5.
Apply the above soldering process for 1 or 2 times

ALPS ELECTRIC CO., LTD.
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T %ﬁ%‘gﬁzﬁﬁﬁﬁ“ (FrIh Eswmg ENCODER
IS4 SW02) PUSH ON Sw
NOTES BUSHING MATERIAL: ZINC ALLOY DIE CASTING
SHAFT MATERTAL: ALUMINUM SR T
SLRPITE 2 0
L
3.5 24,5 SWBHE !
AR — =3 STROKE OPTIONAL
MOUNT ING : 13, 1
SURFACE . 0. 540. 3
Y | m o102 I SE R
C\.] E —n—n- ~ <2E (~ mps’ o)
M~ ! f— f w
1 O H—-- = - o 6 b —F
Lo — i 1 [~ y K J w
. . P | 0]
o ' Yy °
T b r gl
+ A (SWo1) AC B
| w K o RO-2 1x45° CHAM | g 9
< 3.5 o5 0. 5x45° CHAM
/1. - o WEBIAEL T2,
3°1. 3 ke SHAFT ANGLE 1S
OPTIONAL.
REANTER FRE+0. 1
(BBamiB M)
e
VIEWED FROM MOUNTING SIDE E(g%%g%%f{ﬁ” S1GNAL
12.5+0. 05 tyo-[iB - }
: /%@ENTER OF SHAFT RO
0 e/ - éwpc%) cﬁﬁ%un A-CHRTE OFF
- | & g DIAGRAM TERMINAL A-C gy __ t
~ K o T pcwm O
SN 0 ° TERMINAL B-C gy __ _
o o SEABRTI A (30 1)
- 1. 5% TERMINAL DETAIL  m~ e
- A C! B — ‘__ o TOLERANCES UNLESS OTHERWISE SPEC
l<5>1 5_¢]+8.I RHOLES 3 3 | IOLi]L0<IOOfg. g
HHHE t=1. 6 zf 0.9+0. 1| ¥ R
Z2BE t=1. bmm : . 9=x
P. C. B. THICKNESS t=1. 6mm = ! ! ANGULffmsmu £5°
30C/15P
PART NO. NAME MATERIAL NAME / CODE FINISH
ALPS ELECTRIC CO., LTD.
DSGD. SCALE NO.
J. LI 2012-07-234 2:1
CHKD. TITLE {118 PUSH ON
CHP. REN 2012—07—23@‘EIL SWitTy3-98iIR
APPD. UNIT DOCUMENT NO.
SYMB | DATE ApPD|CHKD|DSGDl Y. KANZAK I 2012-07-24 T M LE2T1HLT0E
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