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CLASS No. TITLE HEF T TERe
ROTATIONALENC D SPEClFiCAT]ON (SWo01)

1. -%%E General
-1 BR&M Scope
CORHERFEUTETHBLCRL AN ERORAT 1HBYO-9Y)-121-9RAT 5.
This specification applies to f{tmm size tow-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

-2 BEKE Standard atmospheric conditions

ATURRETORVRY, ROKETHE,

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

E Ambient temperature 15°C to 35°C
@H&F Relative humidity :25% to 85%
% | Air pressure . B6kPa to 106kPa
AL, RBEEURRAN, ROBERETHEI,
If there is any doubt about the results, measurements shall be made within the following limits;
® E Ambient temperature 20 £ 1°C
#itEE Relative humidity ©63% L0 67%
% Air pressure . B6kPa to 106kPa
1-3 fRSkER
Operating temperature range ©-40°C to +85'C
1-4 RESEEA
Storage temperature range ©=40°C to +85°C

2, #& Construction
-1 $% Dimensions
FHANRE &5,
Refer to attached draving

3. ¥ Rating

3-1 ¥#%E Rating © D.C. 5V 10mA (1mA MIN)
4, BafkE Flectrical characteristics
’ % f B f
e donditions Specifications
d-14nke A, B2B50OfREEACL, FEKE
Qutput signal <fig. 1>08Y¢95,
format (BERIYw20MIELETT, )
2 Phase-different signals
(SignalA, signalB)
Details shown in <fig. 1>,
(The broken line shows
detent position.)
<Fig 1
z i f 3 IR
MMftrotﬁqaﬁﬂ direction 5Panal mﬁoﬁ
A(A-CBIE) OFF71 1] [ 5[
A(Terminal A-C) oN -t L) L
Hé%fwﬁfﬁl R S SO
o B(B-CHIM) Y I 1 [F 1
B(Terminal B-C) oN---Ldi LW d L
A(A-CBIA) OFF=Y: [ 1: 1
AlTerminal A-C) o --d b dr L
R Pttt
Y B(B-CEE) OFFYi 1 i E[
B(Terminal B-C) oy Ll L)
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CLASS No. TITLE EKIv -9 BiEZ
ROTATIONALENCCODER SPECIFICATION (SWo1)
g % f z
l%em C%nditions Spg%ificatﬁons
A-21 288 . 10&R TEATNENL R 281580 2/3690°
Resolution Number of pulses in 360" rotation. 15 pulses/360
for each phase
(22Uw9 184R)
(2click toulse)
A3 24w 7784 TRUFOB<F 9. 2>4AL, BEBE360° - 5 0# TAELIET S,
Switching Measurement shall be made under the COﬂdItIOﬂ as follows.
characteris- {)Shaft rotational speed : 360°
tics 2)Test circuit c<fig. 2>
<fig. 2> 0 C 5y <fig. I
5ko 5ko OFF "l B
AT Bisf 3BV ST
Terminal A Terminal B J
L) Y 1.6V = 1 .-
: I71-45% cee
' ON
E f/ f/ Encoder t, t,
s | 0
—o Cli ¥
Terminal C
V4
(iR) J-FOFFKE "wAZRH3. DVILOKERS).
J1-FONKE  “BAZEHL. SVITOKEESS
(note) Code-0FF area : The area which the voltage is 3.5V or more.
code-ON area . The area which the voitage is 1.6V 0or less
D[F75057 T S VOOFESONRUONSOFF 0D, 71 5V~3. SVORARAL (8E94)T, T, € 3ms
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-0N or ON-OFF).
NEg/z SIVONGESOT BVATOTTMREL U, FroUovt TEALORR |t < ems T
(N 927) IMsHEDL. BVITOONBAEETH0¢ T, &L, 28 /41%&1 VT
Sliding noise |OEANIMsh4RAE, MNOBH/ 1 XLHHT5.
(Bounce) Specified Dby the time of voltage change exceed 1.5V
in code-ON area.
when the bounce has code-ON time less than ims 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
D S B Ty Y 7Y Y B0 U
Sliding noise |The voltage change in code-OFF area. 3.5V MIN
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CLASS No.

TITLE @&ENI I-9 BEE

ROTATIONALENCODER SPECIFICATION

(Swot)

g % # 2
e ] Condi tion's sod i ficat bons

A-Af fiigE 360 -5 OFRE (BEHEEET A, <fig. 4>k T
Phase- Measurement shall be mage ynder the condition which the [AT26ms
difference shaft is rotated in 360 -5 (constant speed). In<fig. 4>

<fig. 4> AT
A5 (A-CRI) —] OFF
Signal A L || L doo... ON
BE2(B-CH) OFF
Signal B - 0N
AT
GBS AHEACIOCERERBROINRRE CHACNEY VIR, HOBEARL
SHTERHLES, BBRRAHATER (HIELET,
Note:Above specification (4-4) is changeable.When
operate by manual. Please check performance using
actual circuit and knob.

A-5| gk BF-8%@eD. C. 250VANT 5, BY-8%mEICT100MQNE
Insulation Measuyrement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:

Jterminals and bushing. f00Ma MIN

-6 HEE BI-8%ACA. C. 300VIABXE, A. C. 360V2BEDNT 5. BE-7-7-B8BEIHLCL,
Dielectric (V-9&%1mA) Without 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:{ima)
h. #EftE Mechanical characteristics
) % i #
e Gnditions Specifications
S ECER 360° (I7FL3Z)
Total rotatio- 360 (Endless)
nal angle

HPTIINY) 15+7mN-m
Detent torque

0-3| 7w P EARTHE 3007Yw7
Number and 30 detents
position of (174788 12°43°)
detents. (Step angle:12°43°)

SUFEET BFEEORED-RALSNOA L AR, . BFORE BLLA YHKLCE,
Terminal A static load of 5N be applied to the tip of Ay, BFOBAYE LT,
strength terminals for imin in any direction. Without damage or

excessive 1o0seness of
terminals. Terminal
bend is permitied
ALPS ELECTRIC CO., LTD.
TITLE @%WI)]~7
ROTATIONAL ENCODER
)DOCUMENT NO.
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ROTATIONALENCODER SPECIFICATION (SW01)
] £ %
155% C%nditioﬁ% Spg%ificatﬁons
b-Ml@nBLslz®E  [HOBULRUSIEYARELOONDAE 10BENLS. WOHR, ZLUT90EUCLE,
Push-pull (ty PEEKE) BHLERELCL,
strength of Push and pull static toad of 100N shall be Without damage or
shaft applied to the shaft in the axial direction for 10s. excessive play in shaft.
(After installing) NO excessive
abnormat ity in
rotational feeling
SEVE Bt@&Y30mmOBELSOMN - mOdFT-X 7 b a7 5. LSS #wn9
snaft wobble |@EH30MMIELkLRALEOKIC S, LEUFHE (RAGIHOME) &35, Bushing Wobble
3ending moment of hOMN-m to he applied to the length W
shaft at 30mm from the mounting surface. (mm) {mmp-p €ss)
[f the shaft length is tess than 30mm, the value shall
be calculated as right formula. 5 0.8xL/30
L:Measurement point from mounting surface. 1 0.5xL/30
10 0.4x%L/30
1.5 0.3xL/30
- 0.25xL/30
b-6|8OZ7 N AMAY 0. 4mmp T
Shaft play in 0.4mm MAX
axial direction
O-THOBEARN 7 |arEc TUETS 4,
Rotation play |veasure with jig for rotational angle. 4 MAX.
at the click
position
O8Ity LO%E FRORE ALy FEGEMATCHRATED, U MATZA o FHHQ5IE P.C.B.
Notice for RUDEARON™ /1" FRUEEE, BhERGEUOBECHY, BhEfHY SWITCH
mounting GEURUZAy FERRRNFY é’%‘%ﬂﬁzﬁj}‘ by &9, MOUNTING DETAIL
Hold the bushing use rront panel or light pipe. ™~
Because this switch not has thread. !f don"t hold —E=
the bushing, the switch maybe become intermittent FRONT PANEL
rough mounting after soldering by knob stopper fOrCe.  op | |GHT PIPE
6. fA%E Endurance characteristics
% #
l}gh C%nditioﬁ% Sog%ifications
6-1{Up asatis  [2&E(HZEH5009(70L0RT, 15, 0004/ 2UHGEHERTI, IEVINYE
Rotational  |@BU. s#®rb5. 000 CHAMEEAS, (14421%, 360 18%) TBERAL L 0%
life The shaft of encoder shall be rotated to 15,000 cyclies at|z0fh, NMBREETT AL,
a speed of 500cycles per hour without electrical {oad, 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. fn%
(1 cycle: rotate 360° CCW rotate 360" Cw) Except above items
specifications in
clause 4.1~6 and 5.1.5.3
shall be satisfied

ALPS ELECTRIC CO., LTD.
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CLASS No. R A S VL e Tt
PUSH MOMENTARY SWITCH SPECIFICATION (SW02)
1. TRAE (Kh8fF)
Switch rating (Resistor load) D.C. 5V 0. 1A (MIN 50004)

2, BRMME Electrical characteristics

? £ o f N

[ tem conditions Specifications

-1 it D.C.BVIMAZERTAR THT Y5, 100ma MAX
Contact Measured by the tmA 5V D.C. voltage drop method
resistance

2= F 9y 14171 (OFF-ON-QOFF ) 1#7#fid 3, 10msiT
Chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms

The 1 cycle shall be OFF-ON-OFF

23 BE R hi-#@%AKD. C. 250VHINT 3, BE-BRELTLOOMQR L
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual ferminals and bushing:

terminals and bushing. 100Ma MIN.

U HER BT-43AKA. C. 300VIAERE, A. C. 360V 24T, BE-7-7 - BEREARLCL,
Dielectric (U-78%1mA) Without damage to parts
strength A voltage of 300VA.C. shall be applied for 1imin or a arcing or breakdown

voltage of 360VA.C. shall be applied for 2s between
individual terminals and bushing. {Leak current:ima)

i g 20 FRIAGERINTHYUET,
Note: Shaft is insulated from switch terminal

3. BEAME Mechanical characteristics

% # i X
L conditions Speciricatﬁons

3_

—

Ay FEE - RER ERER(PUsh on)
Contact 5.P.S.T. (Push on)
arrangement

-2 7y FHEE 1.5+0. 5mm
Switching
stroke
3-3 24y F 8 412N
Switch
opration force

4. A%  Endurance characteristics

%E £ % R
ftem conditions Specifications
4‘1ﬁﬁ§@%ﬁ  |BREL (#4EK50080% 720, 000EKER AT, RMED: 200mallT
Operating [ifefll, fB#eP5. 000 ThANTER I, 0, AEREEERT L,
The shaft of switch shall be 20,000 times at Switch contact
a speed of H00times per hour without electrical lopad, resistance:200maMAX.
after which measurements shall be made. Except above items,
However, an interim measurement shall be made specifications in
immediately after 5.000 times. Lclause 2.2+4, and 3. {3
shall be satisfied.

b, t0Oft Note
-1 By vIERYME, t9-#H10MMOGBTHLEBR U A AYBFEL L,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

 EEER Note

6 17w/1Z4;}ﬁ6®I/] S, BB N FEORETHAPRERINTTL, A wFRRXBATRTBNHHGYFTOTIRET 2L,
Encoder equipped 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 vou package or store them.

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE B&EFI1-9" Bz
ROTATIONAL ENCODER SPECIFICATION (SW01), (SwW02)
1. 0@ ZA#% Endurance characteristics.
B e ft # £
Item conditions Specifications
1-1|5EnEHn 28513 COEEHEILT, 000+ 10BRAMES, B2, E3Pict. PHBERETH.
High The encoder shall be stored at a temperature of
temperature 85+3T for 1.,000+10h in a thermostatic chamber.
shelf test And then the encoder shall be subjected to

standard atmospheric conditions for 1.5h,
after which measurements shall be made.

-2 ze ez EREFEMAEEB5L3 COESEDIL, 000+ 1 OBANEE,
High B8, BRPL1. CEENETA,
temperature The rated load shall be applid

energizing test|The encoder shall be stored at a temperature of
85+3C for 1,000£10h in & thermostatic chamber.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,

after which measurements shall be made.

-y EERERR BE-40+3° COBS#Ed1, 000+ 1 OBRMBLRYL LVEROAREHERY D1 % R EEE N LG
Low SRRIPEL. DHERET 5. 2 Celt
femperature | EnEekl. SHERESS MRRBIZHL  30%HADC L
shelf test The encoder shall be stored at a temperature of {Detent or

_ P : : rotational torque:
40£3T for 1,000£10nh in a thermostatic chamber. |L81ati0e to the

Then the encoder shall be taken out of chamber eg?mgwgééaﬁicwiec
and its surlace moisture shall be removed. >~ . S
And then the encoder shall be subjected to E?Q’Ffmﬁi%ﬁ?ﬁﬁﬁ%%l
standard atmospheric conditions for 1.5h, specifications.
after which measurment shall be made

1-a| Rt (16H) H8 TREHENZEE-404£3° COBAEPLL, 000+ {1 OBMNBERYLLERD
Low ARESERYERETD L. SHAKET 2.
temperature The rated load shall be applied

energizing test|The encoder shall be stored at a temperature of
-40+3T for 1,000+10h in a thermostatic chamber. —
Then the encoder shall be taken out of chamber
and ifs surlace moisture shall be removed.

And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h

after which measurment shall be made

1-5| BRI REHR BE60+2°C, §E90~90%0EEEEM 1, 000+ 10KRA
Hiagn WEE, BYELREOARZSERYESERDI 1. SBRARERNTT S
temperature The encoder shall be stored at a temperature of
and humidity 60+2C with relative humidity of 90% to 95% for
shelf test for 1,000+10h in a thermostatic chamber.
Then the encoder shal! be taken out of the
chamber and its surface moisture shall be removed.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,
after which measurement shall be made.
1-6|BEETRTRG THRAHANAEE60L2° C. BRO0~I5%0EEREDPK L, 000 1 0KM
High RES, BYEVEEOAR 25 RYESERD 1. SBRERERNTT
temperature The rated load shall be applied,
and humidity The encoder shall be stored at a temperature of

energizing test]60+2C with relative humidity of 90% to 95%

for 1.000+10h in a thermostatic chamber.

Then the encoder shall be taken out of the
chamber and its surface moisture shall be removed
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,

after which measurement shall be made.

ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE G&WI 1-9 #Re
ROTATIONAL ENCODER SPECIFICATION (SW01), (SW02)
RH £ f ' i 1§
I1tem conditions Specifications
-7 DEEHER FRERUEBRT A 7L AEE10008), 2B0AR 45 RYERESDIC L. KA

Heat shock test |HEENTT 3.
The encoder shall be subjected to 1000 successive change |7Yw2FEREE ML

of temperature cycles, each as shown in table below. IR B U 30%MANC L
Then its surface moisture shall be removed. And then the |Pefent ot = =
encoder shall be subjected to standard atmospheric Relative to the
Bgngégéons for 1.5 hour. after which measurements shall gg?&é?ggé% aggclf'ed
: R EEE T L,
o B B Shal_l _be ert initial
Step  Temperature Time specifications.
1 -40t3%7 30min ‘
2 85127 30min
1-8|{R#HE BEH 10HZ~500HZ~10HzZ
Vibration test Freguency range
A& E 249, 1m/s2(5G)

The maximum acceletation

XY, ZERmBHERTI (FF2468)
This motion shall be applied for a period

of 8h in each of 3 mutually perpendicular axes.
(A total of 24h)

1-9}" 4 ZNEE £t Conditiont y
- BEEET3000BENET . BfLOYRNG,

Wnisker test The encoder shall be subjected to standard ROERERO 1/ 2 K8,

atmospheric conditions for 3000h. FRE, RES50UMMT.
L The whisker on the
a2 Condition2 terminal is less than
BEBHT, TEOO%RHOERER 2000 1 OBRKELRYLEL 1/2 at minimum
FEEEC 1. DERAKETS. electrode intervals
The encoder shatl be stored at a temperature of or length 50um or [ess.
86T with relative humidity of 85% for
for 2,000+10h in a thermostatic chamber.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,
after which measurement shall be made.
43 Ccondition3
TREFLEEEH /21285100007,
The encoder shall be subjected to 1000 successive change
of temperature cycles, each as shown in table below.
PR B BE (4]
Step Temperature Time
1 -40+3°C 3gmin.
2 8Ht27 30min.
o /NS5m0
1-1Q 8§52 HE& 100cmO)EeNsI»72U-hECBBETERS. é%&m= ZLLER., BREY %(
(BBET) The encoder is naturally dropped from the height of 100cm| ABAREERT4C
Free falling on the concrete. REL. KTR0E muﬁ<
$t:30X6%1 Must be or exceed the
gondition:3 times x 6 direction initial specifications

ang qet no excessive
deformation or damage
Except the deformation
0f terminals.

ALPS ELECTRIC CO., LTD.
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CLASS NoO. TITLE A&EFI,1-9" %2
ROTATIONAL ENCODER SPECIFICATION (SWO1), (SW02)
e % # ] #
I tem conditions Specifications
- i SlhEY #RE
iy REAR TS renant
GIOSIFBVANEEL 52450 RHEL, COLIFHEEDNILLEIR
SETengn R ENONANLL 03 LARR S, et
The trial offer is malntalned 50 that the drawing out axis
of the terminal may become vertical. The power of gradually
2.5N is added so as not to add the impact, and the pover
is maintained for 10#ts.
(g 00 T T T T T T
Bending test
BI03ZHVENEBL 5o 4R BI, BIERE 1. 26NOEEYEIYTY, (SWo1), (Sw02)
$¢590'%Utﬁxi®ﬁﬁﬁﬁﬁaﬁﬁw2w3@@fﬁv\ln§1@é§é, Wmﬁﬁ%ﬁﬁb KERUBEL
ACEHEEE GRS TI0" dilf, BUXLOMEKRT, ENRLE,
After the trial is maintained so that the drawing out axis ﬁb RFOTRURC,
of the terminal may becom vertical. the harpoon 1.25N is hung {Meet an initial
on_the point of the terminal. and the main body is bent by |standard, and do not find
90", it retums it to former position. abnormatity in extemals
The opergtion makes this do in 2-3 seconds once. and the structure
next, 90° in the same speed as the opposite direction is |Ihe transformation of
bent, and returns it to former position again. the terminal is excluded.
EE
Twist test
B7%90° FYBT BT, A4 v FABE5BATI60° Bidtd.
REOEAEELCY b EL, 20f1%9,
The terminal is bent to 90 degrees it fixes, and the
encoder body is rotated by 360 degrees every five seconds. S—
360 degrees are made to be rotated by one round trip
1 time, and it dose 2 times.
1-12| A 2E43B BEHT. H,52%100pM, B§40+2° C. $EBOYRHOBGE (5W01)
Gaseous 24 OBRHES o, ) B/ A2 GNNERED2LAT.
corrosion The encoder shall be stofed at a H,s density of 10ppm, S5liding noise:
test with temperature of 40+¢2°C.relative humidity of 80% RH }x;%?affsgggs
for 240 hours in @ thermostatic chamber without load. (SW02) :
RUKY  NEEREO28NT
contact resistance:
twice or less
initial spec.
ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE
M-ENG2 | M-ENG2 | M-ENG?2
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CLASS No.

TITLE

1. Bh%E5EB Soldering examination.

BH £ % #
[tem condltions Speciflcatlions
1-1 | GhERAKSB %ﬁi condltion 1
Soldering 7 Uk} gﬁi E100~140T, BE40SHA IfRREERd L.
heatproof. Preheati Must meet the Inltlal
Surface temperature of boad: 100 to 1407 specificatlons
-Preheating time: ¥ithin 40s.
EhEZE: 265THT
Solder temperature: 265% or less.
FRER: 108HR
Dipping time of sotdering: Within 10s.
##2 Conditlon 2
ZTEEE: 300THT
BIt temperature of soldering Iron: 390T or less
186H: 38R
Apptication time of soldering fron: Within 35
18a8: 2
Maximum frequency of soldering: 2 time
1-2 | BhERGHRER 4#1 Condltion 1
Soldering bill. | g@sE 125042¢ ZRADISEULHRAET
Temperature of soldering. EhnTope,
- . . 95% or more on the
77997 : W/NDTY dipping slde must
Flux : W/¥ rosin be covered with
Bhx :§n-3.0Ag-0.5Cu solder.

Solder

LEOFRONITBE7 7922824V ERFERERATS, (RETE  2~0mm, RFHE - 20L50m/5. )
The terminal polint which spreads the flux on the solder
tank is soaked. (terminal point:2+~5mm., time:20t5mm/s, )

£#2 condltlon 2
7' e~} !iii E100~1400, ER40HKHA

Prenea
Surface temnerature of boad: 100 to 140%
«Preheating time: Within 40s.

GLESE : 250020

Solder temperature: 2500120

TR 3BHA

Dipping time of soldering: Within 3§

73997 ¢ §ATLU(H)ECF-110VH-2A, hUR%E
Flux : TAMURA KAKEN CORPORATION : CF-{10VH-2A
or the equal article
BhE Sn-3.0Ag-0.5Cu
Solder
13| BAEAEGIR FREFEREY (20 ERE3, 0004478543, é,ﬁéifmgﬁﬁfggbe,
Electrical Joint| ypg syjtch shall be subjected to 3,000 successive change of |(2)E4HBEDH3
ll{: t?St by temperature cycles. (3)§ﬂ$ﬁﬁ§¥ﬁtﬁii(
soldering B 8 BE LY Yided
a ; 1)s0ld
Step Temperature Time ét%gmﬁECIWng
: "40$ 3L 3amin. Ry oualy soaalf led
2 30 30mtn. value.50% or more.
(2)There shall be
electrical conductlion.
(3)There shall be obs
erved physical
succession of conduc
tive components.
ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGO. TITLE
/eameN |/ T\ |/ T\
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CLASS No. TITLE

1) I73-9 -0WEARY. TROZMAZEERLEY
For pulse count, recommendation is belov.

EAELER —— B&REHF

Order of output signal CWim Cwnlwcugn
A-C 1 0 0 BT —=— CCWHME CCW Direction
B-C 1 10 CW Direction 2wtiE

A-C 0 1 1 CWhA Detent position

B-C| 0 0 1 CW Direction /W;Q{\\*s

A-C | 1 1 0 CCWHhA AgS(A-CR) I I I 0
B-C| 1 0 0 cew Direction | 'Y L——T— I I 1
A-C 0 0 1 CCW)]'IEI . BE%(B'CE)_ | | | 0
B-C 0 1 1 CCW Direction Signal 8 i | i 1
A-C 1 0 1 . 3] I I I

B-C 1 1 1 Not applicable A-C 1100 1 10
B-C 1 0 1 Not applicable

A-C 01 0 . 80

B-C 0 0 O Not applicable

A-C 0 0 O .80

B-C 0 10 Not applicable

20w fiE&&Y. ARSHARELR. BESHELLRBLCWAmMEHE.
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From detent position, phase A changes first then phase B change follows.
it means CW direction.
If either phase has no change it is not valid.
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