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CLASS No. TITLE AEFI -9 BRE EC11]0925501
ROTATIONALENCODER SPECIFICATION (SW01)

—ﬂ%%]ﬁ General
1 #@R&E Scope
umﬁﬁinitb?a%ﬁﬁkm06ﬁ¢anﬂ%m11m§mn 9)-173-98RT 5.
This specification applies to 11mm Size low-profile rotary encoder {(incremental type) for
microscopic current circuits, used in electronic equipment.

1-2 #%KE Standard atmospheric conditions
WEBACEEORVBY, ROKETHED,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows:

B E Ambient temperature : 15°C to 35°C
#548% Relative humidity : 25% t0 85%
4 K Air pressure . B6kPa to 106kPa
BL, BEEEURREE. RORERETHE D,
[f there is any doubt about the results, measurements shall be made within the following limits;
2 E  Ambient temperature 120+ 1°C
ﬁﬁﬂﬁ Relative humidity : 63% to 67%
& J Air pressure . B6kPa to 106kPa
1-3 #REEEH
Operating temperature range : -40'C to +85°'C
1-4 REREER
Storage temperature range : -40'C to +85'C

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

3, ¥# PRating
3-1 T#RE Rating : D.C. BV 10mA (1mA MIN)

4, BSMME Electrical characteristics

R
’ l?g% 65nditioﬁ% Spé%ificatﬁ%ns
“1ngs SEEA: N WZBAB2 2w 2T LN’ JI,XHHJHDU)UH oyyotg  |A B2ESOMBEENCL, G
Qutput signal I L i <Fig. 1>08Y¢95,
format %éé@g%;%?gg;ﬁﬁ?OFFéJ)zﬁj Cﬁ%&ﬁ@?J{? (REE71y7 D853S, )
Note:Output signal is 1 pulse per 2 detents.And terminal . .
A-C is pulse ON or OFF at detent position. No 2 Phase-different signals
specified output of terminal B-C at detent position. B§{§T?QAgn§&ﬁ"?ﬁBlpig '
(The broken line shows
detent position.)
<Fig 1>
Shaft rotg% ong1 direction sTqnal 8* %%t
A(A-CRIR) OFF ;555;[
A(Terminal A-C) AT I N - R
B Il
o B(B-CEFR) OFF |_
B(Terminal B-C) ON ---- _
A(A-CBIR) OFF) 0 ] ¢ [ [
A(Terminal A-C) on - 3L
e
T B(B-CEF@) OFF ===
B(Terminal B-C) ON
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CLASS No.

TITLE B&EKIv1-9" BRE

ROTATIONALENCODER SPECIFICATION

(SWo1)

it

L4
Anditiots

SD?)&C ifi cat{ﬁons

4-2[ A eE 1BER TEAZ BN 2R &8 9,512/360°
Resolution Number of pulses in 360° rotation. 9 pulses/3so
for each phase
(29Uw2 1N L3R)
(2 click 1 pulse)
A-3[z4w77 788 [TRATEB<T 9. 2>%A0, BE#%E360" - 5 O (BELATT 3.
Switching Mmeasurement shall be made under the ‘cond|t|0n as follows.

characteris- 1)shaft rotational speed : 360§
tics 2)Test circuit D <fig.
<fig. 2> D C. 5 <fig. >
hko bko OFF
AT Bi§¥
Terminal A Terminal B 2.5V - NN | SO
3 $ v
I71-93
f/ f/ Encoder ON ¢
1
—o Cli? 3
Terminal C
V4
(%) I-KOFFKE :$NSEH2. SVHLOKESSS,
1-KFONKE EASEH2. DVHTOKESRS S,
(note) Code-OFF area : The area which the voltage is 2.5V or more.
code-ON area : The area which the voltage is 2.5V or less.
DF+902%  [3-F0OOFF>ONRUYONSOFFOBD, $52. SVORABRK (BE35. |1 tyty s 3ms ]
Chattering Specified by the signal’s passage time from 2.5V
or from 2.5V of each switching position
(code OFF-=ON or ON-0FF).
)@/ (2 |3-KONOBAD2. SVALORRTBERLL, FrYI L, TBECORE [T, S 2ms ]
(V' 972)  |1msit02. SVATOONBARAZ 260 35, &k, BB/ AEE2. HVIT
SLiding noise [D&EESIMSHED2BAE, NORH/ 41 X695,
(Bounce) Specified by the time of voltage change exceed 2.5V
in code-ON area
when the bounce has code-ON time less than 1ms 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.
NEw/ 4z |2-FOFFOBA0BEEH 0 TTTTTTI2 CBVHETTTTTTTTTTTTTTTT
Sliding noise |The voltage change in code-OFF area. 2.5V MIN
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CLASS No.

TITLE B&EKIv1-9" BRE

ROTATIONALENCODER SPECIFICATION

(SWo1)

L4
e _ Ghnaitiods sodeificat fons

e 360 - S OFRR (RENEEES S, o _ <Fig. 4>R$0T
Phase- Measurement shall be mage under the condition which the |T, T, Ta T, 24mS
difference shaft is rotated in 360 -s* (constant speed). In<Fig. 4>

<Fig. 4> Ty T* Ta
A%5 (A-CH) QFF
Signal A N
BES(B-CH) | OFF
Signal B == ON
lT_e Ta

(ESR: RHEATIOCENEFROL BN AT AR VIR, WODRRRLE
SY(ELALEY., DERABEERC (RIELET,

Note:Above specification (4-4) is changeable. when
operate by manual. Please check performance using
actual circuit and knob.

A-5|BG 11 KF-WSAED. C. 250VANT 3. BF-WSEICT100MOML
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250vVD.C. is applied between individual terminals and bushing:

terminals and bushina. 100Ma MIN.

4-6|HER B7-W2ACA. C. 300V12R@RB. A. C. 360V 14RANNT 3. BE-7-7  BEBEFELCL,
Dielectric (V-78%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 15 between
individual terminals and bushing. (Leak current:imA)

L, BEMME Mechanical characteristics

Detent torque

R
I?g% 65nditioﬁg Spé%ificatﬁ%ns
>-1| 2OkRR 360° (I7KLZR)
Total rotatio- 360* (Endless)
nal angle
S VIPVINY M:1245mMN-m

Initial:1215mN-m
)720-%:1014mN-m
After reflow:10t4mN-m

5_

20w 8RUHE 18692

Number and 18 detents

position of (R7w78K 20°+3")

detents. (Step angle:20"13*)
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CLASS No. TITLE @@iﬂ?l}]—?ﬁ#’é?
ROTATIONALENCODER SPECIFICATION (5W01)
R
e Anditions Spom ificat fons
OO WOBLOIFEE  [HOBLKRER 150N, 3FHEK10ONDA% L OBANZA. HOwE, ZLLAYOHLIL,
Push-pul | (twhEEKE) BRERRHRLCL,
strength of Push static load of 150N and Pull static load of 100N Without damage or
shaft shall be applied to the shaft in the axial direction gxcessive play in shaft.
for 10s. NO excessive
(After installing) abnormality in
rotational feeling.
06| #5i9 BAGLY20MmOtIBLSOMN - mOBE-X 7 b 2175, E 4n 9
shaft wobble [WEH20mmEedksLBAREOR &S, LENTHE (RAGHHOHE) LT3, Bushing Wobble
Bending moment of 50mN-m to be applied to the length W
shaft at 20mm from the mounting surface. (mm) (mmp-p less)
If the shaft length is less than 20mm, the value shall 5 0.3 xL/20
be calculated as right formula. 7 0. 25xL/20
L:Measurement point from mounting surface. mp 10 0.2 xL/20
Y IASTLE 0. 2mmiF
Shaft play in 0.2mm MAX.
axial direction
O-B|WOEkAAN 9 | &EEE THET 3, T
Rotation play [Measure with jig for rotational angle. 3 MAX.
at the click
position
-1 By LOHE BHOBK A v FARENZ CCHATEL, Cy NATZ v F ARSI P.C.B.
Notice for RUBEREON" 1 7 HEVRAR, BRENGRGOBELHY, BhERY SWITCH
mounting GEURUR M wFABREHATT LHD RN IHYET, MOUNTING DETAIL N
Hold the bushing use front panel or light pipe. 3
Because this switch not has thread. If don’t hold ~
the bushing, the switch maybe become intermittent ERONT PANEL
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE
6. @A¥E Endurance characteristics.
2
Jen Bnditiods 50§cificat{|§ons
6-11Lp S8E M E ERECHEER1, 00044 240R2T, 100, 00044 24 fkifEh). VOV ¥
Rotational  [@U, #B%RH50, 000 THANTERI. (141241, 360 14%) NHABERHU 0%
life The shaft of encoder shall be rotated to 100,000 cycles at|3491y59" : 5mskT
a speed 0f 1,000cycles per hour without electrical load. [mg)(%(nN" 977): 3MSHT
after which measurements shall be made. 0%, IHBREERIRZL,
However, an interim measurement shall be made Detent torque:Relative
immediately after 50,000 cycles. . to the previously
(1 cycle: rotate 360 CCW rotate 360 CW) specified value. '

Chattering: bms MAX.
Sliding noise: 3ms MAX
(Bounce)

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. TITLE BERI -9 #BRE

ROTATIONALENCODER SPECIFICATION (Swo1)

7,01 RRLEOZEE Precautions in use
T-1 I72-908VZA0 MIBOZS ROV TR ALK, 827029944, YA+ 791 A5EEL, EERDELUERABLET,

In case of pulse count process design, operational speed. sampling time,
and masking time etc should be taken into the consideration.
Please check above matter at first on your circuit for the secure reason.

7-2 PREE2)y 2MER TARBONRBOF FHER (R EHVETOT, V7 b REABARRR CRIRLET,

A phase should be design criterion prior to B phase.
Because A phase has steady on signal or off signal at detent position.

7-3 I23-F08LAN 2 NRORBETROZ7 (4 9-2ANBCLABELET,

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

DC5V

AZ 5ko 5ko [ gus
Terminal A Terminal B
5ka 5ka
1 1
| S | S—
[T [T
21 173-% 43
o— Encoder T—-°
o |_ _________ _l o
| |
| |
T ————
Cist
—° Terminal C
VZ V7 V.

7-4 I71-500RBREY, TRORRIAEERLET.

For your pulse count, it should be considered below method.

— ABOKEFELULRBLAY ML, CW, CCWOHTER
CWhl IOBOBROKEKRSS.

Cv Direction AP¥VA §: Qutput is counted on phase A changing,
E?;;;h Detent position adjudication of CW or CCW depends on

CCY Direction [§§;\\\\ conditions of phase B at each time.
CWhi CCWh

g T e O A T I I

| ' ' )

— =1 A | 120 |1 -0

o ] ] ] B*ﬁ '1 0
BES(B-CH) —— : 0

Signal B | . ARHO-1RELURER, BRFOTHNECWHA.

' I ' . BEHLITHNECCWERATH A,
M1l ToToTol 1Tt On phase A changing 0 to 1, phase B is 0 means

A-C ase A ; 0 mea
B-C 111 olo 1 Cv direction, phase B is 1 means CCw direction.
ABF1-0RERUEBE. BEFLTHAECWHR,
$h, BEAOCHNECCWHATHA.,
On phase A changing 1 to 0, phase B i5 1 means
Cv direction, phase B is 0 means CCW direction.
ALPS ELECTRIC CO., LTD.
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CLASS NO.

TITLE e ) E—XY9UR T EBE

PUSH MOMENTARY SWITCH SPECIFICATION

(5W02)

1. eBBE (£H8H)
switch rating (Resistor load)

Electrical characteristics

2, BRMME

D.C.5V 0.1A (0. 1mA MIN)

L4
l?g% Cﬁnditioﬁg Spg%ificat?%ns
2-1| i D. C.5V0. 1MASERTEL THFET 5. 100ma MAX
contact Measured by the 0.1mA 5V D.C. voltage drop method
resistance
2250919 19490 (OFF-ON-OFF ) 1#T#fidt5. 10mspT
Chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF.
2-3| BE &1 W7-#3ACD. C. 250VHIT 3. BF-WRECT100MQNE
Insulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250vVD.C. is applied between individual terminals and bushing:
terminals and bushinag. 100Ma MIN
CARMEE 7 -W3AIA. C. 300V1AARG, A. C. 360V 1#RONT 3, BE-7-7-88RENBLLL,
Dielectric (U-9Z&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 1s between
individual terminals and bushing. (Leak current:imA)
33 240 FRIAGBRINTHYTT, _
Note: Shaft is insulated from switch terminal.
3. BHMME Mechanical characteristics
R
e Anditiots Soik i icat ons
-1 24w FOB- £aR ERER (Push on)
contact S.P.S.T. (Push on)
arrangement
3-2 2w FHHE 1.5%0.5mm
Switching
stroke
3-3[ 24w F N 4.7+1. 5N
Switch
opration force

4. HARE

Endurance characteristics.

hii

R
Bnditions

Sogiificat?%ns

A-1( @t aa

ERHC (H%EK1000080R2 7100, 000EKR#NERS,

Operating life|BUL, BEH250, 000TPAMFERGI. BUE: LONNAT

The shaft of switch shall be 100,000 times at

a speed of 1000times per hour without electrical load
after which measurements shall be made.

However, an interim measurement shall be made
immediately after 50,000 times.

Push force:10N MAX

RMER: 200maliT,, |
A FERA:4. 7 22 5N
0, NBRBEART AL,
Switch contact
resistance:200maMAX
Switch opration force:

17415

Excepl above items,
specifications in
clause 2.2~4,and 3. 1~2
shall be satisfied

5. 0% Note

5-1 HiewvIRYAL, £o9-#510MMOGETHLEBR U BRVEHELC L,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

6. 1EZHE Note

6-1 799224 wFRHEOII-51, AYBINEFZORETHIPRERENETL, 24w FBRXBAIRIBNIGYFIOCRET R,
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 you package or store them.

ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE 155 wy1E-X

J9USWHRERE
ENCODER-PUSH MOMENTARY SWITCH SPECIF

ICATION

(SW01)(Swo02)

1. 20t@MA4%E Endurance characteristics.

B % # R i
l?em conditions Specificatfhns
1-1]way EEHTEERSI2V0EREDL (2401 BBAKET 5. (SW02 ) &MER: 200malT
Dry heat PFUBERER 1~ 2BAKBET. 20y L IBERRERE
The encoder shall be exposed at 8512'C without T0f, MMRREERTHCL,
electrical load for 24018h. (SW02)Switch contact
Then the encoder shall be maintained at standard resistance:200maMAX.
atmospheric conditions for 1 through 2 h. Must meet after soldered
After which measurements shall be made. %g?g&g'cat'on for detent
Must meet or exceed the
initial specifications
for other items
1-2[f=# EEHTEE-4012C0BEEdR240+ BBAKETY 3., (SWO02 ) RMER: 200mallT
cold PEREAOXREHFRY, BEREC 1~ 2RANELHD, 20w M LB EREE
The encoder shall be exposed at -40+2°C without T0f, MBREERTHCL,
electrical load for 240:8h. (SW0Z)Switch contact
Then the encoder shall be taken out of the chamber resistance:200maMAX.
and its surface moisture shall be removed. Must meet after soldered
Then the encoder shall be maintained at standard %g?g&g'cat'on for detent
atmospheric conditions for 1 through 2 h. Must meet or exceed the
After wn|Ch measurements Shall be made. initia[ Specifications
for other items
T3t BBHTEK6012T, #R90~05XRHOBSEEAIC 2401 BEMNET. |(SWO02) RMER : 200malT
Damp heat ITBEAOAREHFRY, BERER 1~ 2BANERRD, 20w ML IBERERTE
The encoder shall be exposed at 6012 C, 90~95%RH O, IMRREARTHCE,
without electrical load for 24018h. (SW02)Switch contact
Then the encoder shall be taken out of the chamber resistance:200maMAX.
and its surface moisture shall be removed. Must meet after soldered
Then the encoder shall be maintained at standard %gfgdglcatlon for getent
atmospheric conditions for 1 through 2h. MUSt meet or exceed the
for other items
-4l 120 285785120304, -40:3TV304%19470¢L, 100942065, [(SW02) RMER : 200malT
Temperature [WFBEAOAA&HZRY, EEKER 1~ 2 BRAKEERS, APVAY VI N3k
cycle The encoder shall be subjected to 100 successive 0, IMRBEART L,
change of temperature cycles without electrical load, (SWQQ%SW't9208°”§2§t
each cycle at 85+2C 30min. /-45:3T 30min. . &SgésmgggeéfteTﬂsoldered
Then the encoder shall be taken out of the ey LY
, ) specification for detent
chamber and its surface moisture shall be removed. torque.
Then the encoder shall be maintained at Must meet or exceed the
standard atmospheric conditions for 1 through 2h. initial specifications
After whitch measurements shall be made. for other items
IR ®31084:10~55~10HZ, 1ARTERNI K|, £KE1. bmm, %R 2w )M 2B BRI
Vibration X, Y, ZERE & 2B, I 6B, amﬁ.mﬂ%ﬁ%ﬁﬁiéafa i
TOfBJ1S C 0040[¥EMNT 3, ust meel atier soldere
Frequency range: 10~55+10Hz, imin. linearly. §g$8&£|cat|on for detent
Amplitude: 1.5mm, Sine wave. :
This motion shall be applied for a period of 2 hours Must meet or exceed the
\ X , , initial specifications
in each of three mutually perpendicular directions for :
for other items
a total of 6 h.
For other procedures, refer to 1EC Pub.68-2-6
ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE

I1,1-%9°

w1t Y
ENCODER-PUSH MOMENTARY SWIT

T-X

Y
C

1)
H

W
P

1
ECI

g
F

ICATION

(SW01)(Swo02)

it

L4
Bnditiods

SDé%ifiCﬁt?%nS

1-6

MR
Resistance to

sulfuration

BE 400, BE:70~TH%RH. BLAERE: 1ppm, REKRA: 96t 8KA
Temperature :

Humidity

Hydrogen sulfide :

Time

401

: 70~75%RH

: 9618h

1ppm,

(SWO02 ) BMESR : 200mallT
)b 78BNERTE

T0f, MMRREERTHCL,
(SW02)Switch contact
resistance:200maMAX.
Must meet after soldered
specification for detent
torque.

Must meet or exceed the
initial specifications
for other items

1-7

%

Free falling

60CMORZ SYRROEEDR@AHEZ- N2/ V2R %22 2U-bOKLE

BHEETE 5.

The encoder shall be fallen freely at any posture

from 60cm height to the concrete floor covered with

vinyl-tile,after which measurement shall be made.

ELUEN, BB N4
I b LIBBhERGE

T0f, NMBREERTHCL,
(AL, WFROEERRC, )

Get no excessive
deformation or damage
Must meet after soldered
specification for detent
torque.

Must meet or exceed the
initial specifications
for other items

(Except the deformation
of terminals.)

ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE

1. BhEfREZ% Soldering conditions.

B % # f 2
_ l?em conditions Specificatfhns
111 Bh R TROBNE, J1S C 0050(kELERREB1AFRG2L45) LENTE,  [BRNMEEARTSCL,
Resistance 10 [For procedures other than those specified below.refer to [MBOXKHSURIEDELL
soldering heatf]Ec Pub. 68-2-20, Test Tb Method 1A or 2. A90%0CE,
Electrical characteristics
Y70-0%/% (TR7077 4048, BRY70-X&AVLREOBREBRRLTS) shall be satisfied.
Applied for  [(profile shown as below is the mounting surface of Without deformation of case
reflov PC board temperature of encoder soldered with reflow or excessive looseness of
soldering reflow soldering by hot wird blasting. terminals.
o Peak Temperature
zzyT%emo. 2600 3seq
)70-@¥: 2@
Maximum frequency of reflow
soldering is 2.
T MAX. 40[5
Room temp. MAY. 2min. e
2R5R
MAX. 4min.
430K
309 YIvI-9RR%EfIith,
Washing :No washing
ERGRE HAINET)-ABRER7792Z2ER10~15WER0H0%
BRALTCEED,
Solder to be used:
Use creamy solder with rosin flix 10~15 wt%.
* i SR, #AR030)70-PTH, BRESAABLRGHBYETOT,
BRUZ70-FERE, FAE+ERY70-FT, CHRABZT.
comment :Soldering is no sufficient only by reflow furnance
of infrated rays, so use reflow furnance by hot wind blasting
or reflow furnance of infrated rays with hot wind blasting.
1-2zn %084 3 £ @ 350$10°C 8L, BICEENEOLLCE, EaftERART AL,
Applied for  [pit temperature Extensive pressure must not [ABOFKH&UKRIZOBLL
manual B g3t be applied to the terminal. [fi995nce,
soldering ' 0 Electrical characteristics
Application time of soldering iron shall be satisfied.
Without deformation of case
or excessive looseness of
AR BRERUBOBRE R -V RUZ79 225524 wFRRASHLEZEET L, [ Lerminals.
Note:Care must be taken not allow foreign material such as .
solder ball or soldering flux penetrating into the  |FBhEEH: 2B
encoder. Maximum frequency of manual
soldering is 2.

ERCBAZNBLERURNEABLICRARBLET,
Solder all metal inserted fixing including terminals & metal luas into a substrate

ALPS ELECTRIC CO., LTD.
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AR WIHE BRY M+p 2N (SW01) ENCODER

WHE 702294 (SW02) PUSH ON SW
NOTES BUSHING MATERIAL: ZINC ALLOY DIE CASTING 15
SHAFT MATERTAL: ALUMINUM v T
BERAE 22 SWHilE s
- MOUNTING STROKE :
! JoWTING S, 4.5 (17.5) \
< ; . 10 1.5+0.5
! 5.8 _ (NURL 18 TEETH
< o (4) . 18mtb—937
K 0,9 o 4.85+0. 1
~ J_\ <\ (swoz2]) -+ : - v
_— = — ~— T [e@]
SITESAEL L B A o)
“ ) {08 SRS, -l i
- = . e
— . amas SW01
: ll: %)‘ 0.5x45° CHAM gLy
;_ Q QA»M 1X45° CHAM ACB

~

$8. 97540. 025 6.8 g

RARTER F8£:0. 1(#%)
ARREBAEZ N (BABKY)
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