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CLASS No. TITLE A&EFTII1-9" B&E EC11E1564439
ROTATIONAL ENCODER SPECIFICATION (5w01)

1. ~REA General
-1 AREA Scope )
COMRERTLLTETEBLRAL ORI ERDNRAL 1HERO-9U -1 1~-5ICHERT 3.,
This specification applies to 14mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electr0n|c equipment.

1-2 i%$ﬁ§ Standard atmospheric conditions

AEBALEEORVRY, ROKETHES. v
Unless otherwise specified, the standard range of atmospheric conditions for making measurements

and tests 1s as follows:

@ E Amblent temperature : 15°C to 35°C
1H?EE Relative humidity : 25% to 85%
K Alr pressure : B6kPa o 106kPa
L. BEEEDRRGN, RORERETHES,
If there is any doubt about the results, measurements shall be made within the following |imits:
@ E Ambient temperature 20t 1°C
ﬂﬁﬁﬁ Relative humidity : 63% to 67%
4 FE Air pressure . B6kPa to 106kPa
1-3 #HREER
Operating temperature ranae : =40'C to +85'C
1-4 BHIEEH : ‘
©Storage temperafure range : -40'C to +85'C

2, #% construction
-1 ¥% Dimensions

FEIRE &5,
Refer to attached drawing.
3, ¥f Rating
3-1 E#%E Rating : D.C. 5V 10mA (1mA MIN)
4, ESMME Electrical characteristics
L4 : ) e
[?& %nﬂtm& Spgiﬂcuﬁms
A-1lgnEs ' A, B2ES0OfIRELALL, K
output signal <Fig. 1>0RY¢T5,
format : (BER72Uw2011E%TT. )
2 Phase-different signats
(SienalA, sianalB)
Details shown.in <fig. 1>
(The broken line shows
detent position.)
<Fig » \
%thm@E% direction S%ﬁl 4%%%
A(A-CHIA) OFF o |'
A(Terminal A-C) ON ) R
Eith R -
C.V. _— :
B(B-CHR) OFF=T4 [T 14 :
B(Terminal B-C) ON
A(A-CETE) OFF 7 I 3
A(Terminal A-C) oN i ; : g
i —
T B(B-CE7H) OFFT ] it :[
B(Terminal B-C) [on ! i A .
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CLASS No. TITLE @ﬁﬂlj] g E*xg
’ ROTATIONAL ENCODER SPECIFICATION {Swo1)
-4
l}?eﬁm C’Bnditiorﬁs Speﬂcificat?ons
-2 aRe 1EER TEAT NEN NG 215801 2/360°
Resolution Number of pulses in 360° rotation. 15 pulses/360°
for each phase
(22Uw 2 AN KZR)
{2click 1pulse)
A-3] 24w 3781 TRNFESE<T 9. 2>%F0, B&#%360" - S ORECEELHTT 2,
Switching Measurement shall be made under the condltlon as follows.
characteris- | 1)5haft rotational speed 360° -5
tics 2)Test circuit : <fig. 2>
<fig.2> D.C. 5V <fig.
5ko 5ko OFF
Ale¥ o Bt 3,5V A== -
1 Terminal A ~ Terminal B
I YR 1.5V - Rt /e
: P I71-98
H i ON
E f/ 5 Encoder t, t,
........................... ; |
—o Cli 2
Terminal €
| VA
(%) J-FOFFRE :$nBEHI. GVHLOKELE,
- FONKE Eh%Eﬁi.BVHTOﬁ%&E?
(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
O|F+9077 3-FDOFFONKUON-OF F 0D, $A1. 5V~3. 5VORABRE (Ritda[t,, L, & ams
Chattering Specified by the signal’s passage time from 3.5V to 1.5V
or from 1.5V to 3.5V of each switching position
{code OFF-=ON or ON=OFF).
2)| a4 SEONGHAD T BULIORTEARAC . 79057 L, LakeoRr Tt S ams
(A'922)  |imsiiot. BVATOONBA4EEa50L T8, d%. B/ 4 AHR L. SVHT
Sliding notse |Q&EENIMSHHRAK, NOBH/ 1 ALHKT3,
(Bounce) Specified by the time of voltage change exceed 1.5V
in code-ON area.
¥hen the bounce fias code-ON time 1ess than 1ms between
chatterings (t, or t,). the voltage change shall be
reqarded as a part of chattering
When the code-ON time between 2 bounces 1S less than ims,
they are reoarded as 1 linked bounce.
3)?331/{ z 1-FOFFOBADEREY o o 3EVHE T
Stiding noise | The voltage change in code-OFF area. 3.5V MIN
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CLASS No. TITLE BEFII-%" BRE ,

\ ROTATIONAL ENCODER SPECIFICATION (SW01)
5&
[%gh COﬂdltiOﬁ% Sng%ificat?%ns

A-0} fig % 360 S OTRE (BHARET B, <fig. 4>kH0T
Phase- Measurement shall be mage under the condition which the |AT26ms
difference shaft is rotated in 360 -s™ (constant speed). In<fig. 4>

<fig. 4> AT
AEZ(A-CR) ] ] OFF
signal A u _______ ON
B2 (B-CH) OFF
Signal 8 L | I I ON
AT
AESE: ﬁmﬁwm%mfﬁﬁotﬂmfmﬁmam-w“ﬁ H0EREEL |
FTELALET. DRFAREEECTRIRVEY,
Note: Above specification (4~4) is changeable. When

operate by manual. Please check performance using

actual circuit and knob.

A-5| BR%H f- MEIZD C. 250 VAT 3, GF-4RREICTI00MONE
Insulation Measurement shall be made under the gcondition which a Between .individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:

: terminals and bushing. 100Ma MIN.

4‘6ﬁ%E ' lf-8%ECA. C. 300VIREXE. A. C. 360V24FNIT5. BR-7-7-8GRESRLCL,
Dielectric (U-98%1mA) ¥ithout damage to 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 25 between
individual terminals and bushing. (Leak current:1imA)
f
5. fHAKE Mechanical characteristics
F4
l?eﬁm C%nditiorf#s Speﬁcificat%ons
b-12EkAR 360° (I7fZ)
Total rotatio- 360° (Endless)
nal angle :

S VTPVIN Y, 20£9mN-m
Detent toraue

b-3] 70y 2 EBRUTIE 3087097
Number and 30 detents
pasition of (ZTw78E 12 i )
detents. {5tep angle:12'13*)

-4 T8E EFEROTEQO-RELONOAE12ENZ 3., BFOBE, EL0A" 9FkLCE,
Terminal A'static load of 5N be applied to the tip of L. R7OBFYEILT S,
strength terminals for imin in any direction. Without damage or

excessive looseness of
terminals. Terminal
bend is permitted.
ALPS ELECH!IC CO., LTD.
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CLASS No.

TITLE B&EFIvI-9 g2

strenath of
shaft

Push and putl static load of 100N shall be
applied to the shaft in the axial direction for 10s.
(After installing.)

ROTATIONALENCODER SPECIFICATION (SW01)
L4
L Snditions Speﬁcificatuﬁons
S-IG0RLI=4E  |ROBLRUGE) RAL100NDAR108RN73, BOBE, ZLUAS0BUCE,
PUsh-pull (twhEEKE) BHCRENELCL,

Without damage or
excessive play in shaft.
No excessive
abnormality in
rotational feeling

5-h

HORBLBRE
Side Push
strength of
shaft

ZRAEEL, BERMTEETREAAASHTONE108RN7 5. :

Fix the main body and apply the following bending moment
to the shaft from the side direction in parallel to the
mounting surface for 10 seconds.

HOBR, BAYFRLCL,
BRCAZIRLCL,

Without any damages
and bends in the shaft.

. No excessive
i3 A(E-A7b) abnormality in
BUShlng length Bendlng Moment rotational feeling
(mm) {(N:m)
5 1.5
wPp- 7HE MIN. 2.0
-6 814 BEEY30mmOfiELHOMN - mOBFE- X2 b 217 5. W3k i 9
Shaft wobble |HEFIOMMERRELRARLORE LB, LENEHE (BRAEHSOHE) &5, Bushing Wobble
Bending moment of 50mN-m to be applied to the fength W
shaft at 30mm from the mounting surface. {mm) {mmp-p less)
If the shaft length Is less than 30mm, the value shall 5 0. 8xL/30
be calculated as right formula. 7 0.5xL/30
' 15.5 0. 3xL/30
20~ 0.25xL/30
=TI WOZ7 A hAAS 0. 15mmiT
Shaft play in 0. 15mm MAX
axial direction
OBl M0ERNEN 9 |miEr CllET A, 3, A
Rotation play |Measure with jig for rotational angle. 3 MAX
at the click :
position
5‘9mﬁqt®E§ GRORLAA v FEBEUZTCRATED, Ty bITRAwFEBOTIE P, C.B.
Notice for XUBRAEOA" 4 b ﬁﬁvﬁﬁw‘Hhtﬁﬁtﬂ@ﬁtékv.untﬁﬂ SWITCH
mounting Eﬁﬁ&(}x'f'Uf$ﬁ§§ﬁ$fté”3%)ﬂﬁ§ﬁﬁ‘@")&?. ) MOUNTING ‘DETAIL N
Holtd the bushing use front panel or tight pipe. :
Because this switch not has thread. 1T dont hold = -
the-bushing, the switth mavbe become intermittent FRONT PANEL
rough mounting after soldering by knob stopper foce.. OR LIGHT PIPE
6. fiAkE Endurance characteristics.

it

L4
%nmtmﬂ

Spg%ificatﬁ%ns

b-1l Ly oniERtE  |EBHCHAER5004/ 200 T, 15, 0008 7ANEHNET S, IPVINEL:
Rotational |, SEé$5. 000THENEEH. (144741, 360 144) MIBREL R 50X
life The shaft of encoder shall be rotated to 15,000 cycles at|zqf, NMERLERTACL,
_ a speed of 500cycles per hour without elecirical load. Detent torque:
after which measurements shall be made. Relative
However, an interim measurement shall be made to the previously
immediately after 5.000 cycles. specified value. 5%
(1 cycle: rotate 3607 CCW  rotate 360° CW) Except above items.
_ specifications in
clause 4.1+~6 and 5. 1,
5.3 shall be satisfied.
AI.Ps ELECIRIC CO., LTD.
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WY 1E-AYIYRLwFEBE

Operating life

@y, #Bed5, 000ETPEAMTERS.

The shaft of switch shall be 20,000 Times at

a speed of 500 times per hour without electrical load
after which measurements shall be made.

However., an interim measurement shall be made
immediately after 5,000 {imes.

CLASS No. TITLE v,
PUSH MOMENTARY SWITCH SPECIFICATION (SW(JZ)
1. THRB(KAEHE)
watch rating (Resistor {oad) D.C. 16V 0.5A (1mA MIN)
2. 35MiE Electrical characteristics ‘
RB % # # $®
L tem conditions specifications
2-1|R#ER D.C.5V ImMABERTIRTHEY S, 100malkT
contact Measured by the imA 5V D.C. voltage drop method '100ma MAX
resistance .
2-2lF v 59UV . 14494 (OFF-ON-OFF)1§THfdta. : ’ 10ms KF
Chattering Switch is operated at the rate of 1 cycle 1 s 10ms MAX
o The 1 cycle shall be OFF-ON-OFF
2- 3 BAKN EI-8RAAD. C. 250VHNT 3. BF-8PEACTLOOMANE
[nsulation - Measurement shall be made under the condition which a Between individual
resistance voltage of 250vD.€. is applied between lﬂleldUﬁ[ terminals and bushing:
terminals and bushing. J100Me MIN.
2-4|HEE Br-#%RCA. C. JOOVIAMRE. A. C. 360V2¥RMBNT 5. (V-78%1mA) BE-7-7-@EREHRLCL.
Dielectric A voltage of 300VA.C. shal! be applied for imin or & Without damage fo parts
strength voltage of 360VA.C. ‘shall be applied for 25 between arcing or breakdown
: individual terminals and bushing. (Leak current:imA) .
SRR -2y FETAGRRINTHYET,
Note: shaft is insulated from switch terminal.
3. BE6kE Mechanical characteristics
RE % % B 1
ftem conditions Specifications
3-1|2 {4 FER - BEY ‘BEEH(PUSh on)
contact 15.P.S. T. (Push on)
.larrangement
3—2le?ﬁﬁ§ 1.510.5mm
Switching
stroke
3-3|2 4y FIEEA 5+ 2N
Switch”
. loperation force
"4, §{7k& Endurance characteristics.
HH % B i) #
ttem conditions Specifications
6- 1| ek BERF THEEES00ENRIT20, 000EHEH KRS B#EH: 200mallT

0. NHABEARETACL,
Switch contact
resistance:200ma MAX.

Except above items,
specifications in
clause 2.2~2.4,and
3.1~3.3 shaltl be
satisfied.

5.0 Note .
5-1 HEYvIaRYHY,

6. #83R Nofle

ty9-4#510mmOEETRLERCUI ABYBTRLTE,

No sticky feel shall be observed when the knob on the shaft is ousned at 10mm
of the center.

6-1 7° w/;X(w%ﬁ@IJJ 54, BB REFZORECRAPESETNETL, X(wiﬂki%&%fi“nﬂ@Uiiwr CEECERD,
Encoder equipped with a push-on switches are packaged or stored with their shaft
teing pushed-in:The switch part may be out of order and pay attention
when you package or store them.

@ ﬁﬂﬁs ELECT RIC CO., LTD.
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LASS No.

TITLE B&EpI -9 iz

ROTATIONAL ENCODER SPECIFICATION

1. tOtmMA¥E Endurance characteristics.

Heat shock test

HEBNFET 4.,

The encoder shall be subjected to 1000 successive ¢hanage
of temperature cvcles, each as shown In table below.
Then its surface molisture shall be removed. And then the
encoder shall be subjected to standard atmospheric
conditions for 1.5 hour, after which measurements shall
be made. g BE

m

Step Temperature Time
1 -40+3°%C 30 min.
2 85127 30 min.

1-4

BRETAEER
Hlgh temperature
and humidity

energlzing test

ERAHEMNZEE6042" C, BEOO~O5K0EEEHIRL, 00011 0BA
Rés, QYL UREOAAEHETRYRIRETL 1. DRAKEENET 3.

The rated load shall be applled

The encoder shall be stored at a temperature of
60+2C with relatlive humidity of 90% to 95% for
for 1,000x10h {n a thermostatic chamber.

Then the encoder shall be taken out of the
chamber and its surface molsture shall be removed
And then the encoder shall be subjected to
standard atmospheric condltions for 4.5h

after which measurement shall be made

1-5

ARERHE
Gaseous
corrosion test

|&8%T, H,S2E10DpPM, 8K40+2° C. EEBO%RH®F¢E

240%@&3?6.

The encoder shall be stofed at a H,5 density of {Oppm,
with temperature of 402 C, relatlive humidity of 80% RH
for 240 hours in a thermostatic chamber without load.

RE £ # ] #®
Item Conditlons Specificatlons
-1 BB kB 2EB5+3° COESHEIRL, 000+ 1OKERES. 83, EEhi1. bREARETS,
High The encoder shall be stored at a temperature of
temperature 85T+3TC for 1,000+10h In a thermostatic chamber.
shelf test And then the encoder shall be sublected to
standard atmospheric condltions for 1.5h,
after which measurements shall be made.
1-2| K REHR 2E-40+3' COES#DR1, 000+10%@&%@HU$b?ﬁ®*ﬁ€6éﬂU
Low HEREDE L. CBRAKETS.
gﬁg??rgzgge The encoder shatl be stored at a temperature of
-4013C for 1,000%10h In a thermostat!c chamber.
Then the encoder shall be taken out of chamber
and its surlace molsture shal!l be removed.
And. then the encoder shall be subjected to
standard atmospherlic conditions for 1.5h,
o after which measurment shall be made
1-3| BB TaEEUESEY A 7VEE% 1000055, $G0AREHFRYESERDL 1. DBA

VAEVE T D'
IRBRECHUE30%HADCL
Detent or
retational torque
Relative to the
previously specified
vatue. 308 MAX
IOMNBEBEEERT L.
shall be meet Inltlal
specificatlons.
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CLASS NO. TITLE

li.lahﬁﬂﬁﬂ’ Resistance to soldering heat

TR0 BhEfRG " CTREROTY. BROGVCL, BHICRRORLCE,

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

BhEfy£% Soldering conditions
FHhEORA Manual soldering
£350° CHT, BRA3BHA

pplication time of soldering iron - within 3s.

T4y7@hEQRE Dip soldering
BRHER . U1, CHERFRER

Flux:
-Specific gravity: 0.82 or more.

7Ut-+  EREEEE 100~140°C, BA 40%KA

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

Bhik (8E 265 CHUT.BE 108HM
Soldering:
-Solder temperature: 265°C or [ess
-Immersion time: Within 10 s

HEOTE%1BERG2ERRT 5.
Apply the above soldering process for 1 or 2 times.

8 .
Bit temperature of soldering iron *350°C or less.
A ,

Printed wiring board: Both-sided copper clad leminate board with thickness of 1. 6mm
77997 HEO. B2HLED77v 7 RERVEAK 777 - L (EABAR, BRRRO3R02.

-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

~ ALPS ELECTRIC CO., LTD.
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BRERTER FREL0. 1
(RafAf)
P.W.B.MOUNTING DETAIL
TOLERANCEZ0. 1

VIEWED FROM MOUNTING SIDE

AT

90 o
% A\ \0. 5x45° CHAM
‘ RO. 2MAX.

HE B89 1Fr AL (SW01) ENCODER
B:7NE294 (5W02) PUSH ON SW
BUSHING MATERIAL: ZINC ALLOY DIE CASTING _
SHAFT MATERIAL: ALUMINUM SW@&)K T
g} Ix % 60
2 THE POSITION OF
BE: & 1.540.5 TRADE MARK 15
COLOR: BLUE 3.5 22.25 OPTIONAL.
MOUNT [NG
q SURFACE 4.5_ (17.75) || 75y15e 13.1
e S \ - LENGTH OF FLAT 417 Z
i@
1 e | w ® ¢6
‘ELY?\ ! lm <)< |(swo2) 10 (61| =7 D E
il A R o ; ;
. T L) ‘ . ALPS” | O]
o~ ' & . m || < g w©
] _ 18 AR _ I = 1
N i —A L
. R I { | TN\
i . - H LY + . o
¥ o __.!Il 6+0.5 c:_i=ﬂ E‘L f
1o 5W01) :
i } : o ACB
o 1.5‘ i o RO.5 Y\\o 5X45° CHAM 9 2
3 1 o .
e/ 223 < v i cotiiNG 15
N} i E
3- 51 1. ol GABRW  PERMISSIBLE 0. oMAX, ARELERCTS.
4.58, / | OPTIONAL.
130.1_ J | 0.5x45°CHAM
|

(SWO1)dnks

ENCODER OUTPUT SI1GNAL

12.5+0. 05 ty9-fi8 _ -
5 ///’%ENTER OF SHAFT %& Qg@f%ION
I l Ao %%Yﬂ%)gﬁgmlr OFF
D £E/] ¢° A-CRFH
Y| 4| G DI AGRAM TERMINAL A-C gy __
! o e OFF
ol B-ClEFA
Uo—O
| [] Eﬂ“ - 0 E TERMINAL B-C gy __ __
EREABETVHKER(3:1)
1. 5% TERMINAL DETAIL ~
. : ‘ e EEsEBAORRE|
- ' Sy s . ,] m TOLERAKCES UKLESS OTHERYISE SPEC
- — 1 N ] N
A B 5 - ¢1+g.17c HOLES S_)' (_':_;; ] L=u10 ‘ +0. 3
I 1D Lo , X i0 <L<1,00 +0.5
RERE T-1.6 ol 7 | 100 140, 8
=1, 6mm 10.940. 1
C.B. THICKNESS t=1.6mm o ——= AE i5e
. ANGULAR DIMENSION
15P/30C
BEhEN JHES
PART NO. NAME MATERIAL NAME / CODE FINISH §7Uy7ﬁ
ALPS EI.ECTRIC CO., LTD.
DSGD. . SCALE
Y.SHIMIZU 2007 01-30] 2:1
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