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CLASS No. TITLE AEFIy1-9" BRE EC11J152540ZD
ROTATIONALENCODER SPECIFICATION (Sw01)

1. —R%R General

-1 @R&E Scope

Z@ﬁﬁ%ﬂitb?%%ﬁﬁﬁmvbﬁ¢au@%ﬁ11L§WD Y -173-9ERT 5.

This specification applies to t1mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment

-2 @& Standard atmospheric conditions

WEBRCETORVRY, 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
HN&F Relative humidity : 25% 10 85%
% T Air pressure : B6kPa to 106kPa
BL. #EEEULROE. ROBEKETH%D.,
If there fs any doubt about the results, measurements shall be made within the following limits;
® g Ambient temperature D20t 1°C
ﬁﬂﬂﬁ Relative humidity ©63% Lo 67%
% K Air pressure : 86kPa 10 106kPa
1-3 FREEER
Operating temperature range © -40°C to +85°C
1-4 RESEER
Storage temperature range ©-40°C to +85°C

2, #% Construction

-1 T% Dimensions
FMRTRI &5,
Refer to attached drawing

3, %% Rating

3-1 THAE Rating : D.C. 5V 10mA (1mA MIN)
4, BSME Electrical characteristics
4

L dhndition: Sotbificat fons
s HEEA N W ARG Uy ITLA’ wzmne@ozauaa 2yyotg  |A B2ESOHBEENCL. FU
output signal % L I8 <Fig. 1>08Y¢95,
format %é%@%%é%?%8;ﬁé?OFF&J)($J Cﬁ%&ﬁ@?);? (REE) w7 OHER7S. )

Note:Outout siagnal is 1 pulse per 2 detents.And terminal .
A-C is pulse ON or OFF at detent position. No 2 Phase-different signals

it i - it (SignalA, signalB)
specified output of terminal B-C at detent position. Details shown in <Fig. 15

(The broken line shows
detent position.)

<Fig 1>
Shaft r0t§¥Q%ﬁ%ﬂ direction Sﬁgﬁ%l 8%10ut .
A(A-CBTR) OFF i T
A(Terminal A-C) (R I O B O
Hi 1A e
. B(B-CHTA) OFF L
B(Terminal B-C) N —--t—
A(A-CHER) OFF T i
A(Terminal A-C) oN - Ly L
[LLE i
T B(B-CEFA) OFF ="~ |_
B(Terminal B-C) N N N () B
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CLASS NoO. TITLE B&EFI 1-9" 5182
ROTATIONALENCODER SPECIFICATION (SwWo1)
4
e Bnditions soea}iricatﬁons
A-2| AR 1E0&k THATNEN L ZE ZH15802/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
(22Uw% AN WZR)
(2 click 1 pulse)
A=3 24 wF 7 7kt TRAFER<F 0. 2>%A0, B&E#%360° - 5 D& TEELITS 5.
Switching Measurement shall be made under the condition as follows
characteris- 1)shaft rotational speed : 360" -s™
tics 2)7est circuit s <fig. >
<fig.2> 0. C. 5y <fig. »
5ka 5ka OFF
Als¥ Bis¥
Termingal A~ | | Terminal 8 2.5V — — —
T/i I731-9% —
i ON
____________ i Encoder t, t
o Cl7 Lo
) Terminal C
7,
(i2) J-FOFFRE :dhs8EH2. SVHLORERE),
I-FONKE - HASEH2. bVATOKEESS,
(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.
D[F¢5U77 |3-FOOFF-ONRUON-OFFOKO, $712. SVORBBEAL (BEds. [T, T, < 3ms
Chattering Specified by the signal's passage time from 2.5V
or from 2.5V of each switching position
(code OFF-0ON or ON-0FF).
2)gn/(Z_ |3-FONOBAO2. SVHLOBRENEALL, FroUV7L,, L BECORE [T, S2ams
(V'972)  |1msHED2. BVHTOONBA%ATA60LE3, £k, AL i
Sliding noise |Q&BEAIMSHLEHZREE, NORH/ 4 ALHBT 5,
(Bounce) Soecified 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 ( or t,), the voltage change shall be
regarded as a bart of chattering.
When the code-ON time between 2 bounces is less than 1ims,
they are regarded as 1 linked bounce
|E#/4Z |1-KOFFOBA0SEXTR 25k
Sliding noise [The voltage change in code-0FF area. 2.5V MIN
ALPS ELECTRIC CO., LTD.
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CLASS NoO. TITLE BEFI 1-9 #RE
ROTATIONALENCODER SPECIFICATION (SwWo1)
L4
e Bnditions Soekificat Pons

-4 iz 360" - 5 OFRI (RENAEET 5, <Fig. 4>k817
Phase- Measurement shall be mage under the condition which the [Ty Ta Ts Ty 24M8
difference shaft is rotated in 360 -s™ (constant speed). In<Fig. 4>

<Fig. 4> T Tﬁ Ts
AGS(A-CH) OFF
Shnal | | o
BES(B-CR) OFF
Signal B —- N
T, Ta
EER:RBRATIOTTARIEOLNRNGBAZ NGV VIR, RODRRRL
EOTRLALET, BBFABRBERC CEIML T,

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

-5 gRKkh R7-#3AeD. C. 250VANT . B-¥%ECTLO00MOpL
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 bushina. 100Ma MIN.

4'6ﬂ%E . K¥-#%fEkA. C. 300V12BXE. A. C. 360V 14ENNT 3, BE-7-7-#EREHLLCL,
Dielectric (U-28%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 1s between
individual terminals and bushing. (Leak current:1mA)
b, #RKHE Mechanical characteristics
E4
L nditiofs Soabificat fons
SEAT 360" (I7FLR)
Total rotatio- 360 (Endless)
nal anale
0=2( 71w 7 AW:12+5mN-m

Detent torque

Initial:12£5mN-m
J720-%:10+4mN-m
After reflow:10+4mN-m

D=3 71w 7S 8RUHE 30692Yw%
Number and 30 detents
position of (RTw78E 12° 13 )
detents. (Step angle:12°13")
ALPS ELECTRIC CO., LTD.
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( /
CLASS NO. TITLE @ﬁiﬂ?ly]_lyn ﬁ%i
ROTATIONALENCODER SPECIFICATION (SwWo1)
4
e Bnditions soea}iricatﬁons
ST VEEE T HOBULAGEL50N, alZhmk 100NDA%Z108ENZ 5. HOHB, FLLNYORLCE,
Push-pull (twhEEKE) BRI BESRLCL,
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 excessive play in shaft.
for 10s. NO excessive
(After installing) abnormality in
rotational feeling
564519 Bft@&Y20mmOtiE50MN - mOdFE- X7 b &5, LEE gn 9
shaft wobble [®E#F20mmizEksVBARBEORL &S, LUthE(Wﬁﬁﬂome)éﬁé Bushing Wobble
Bending moment of 50mN-m to be applied to t length M
shaft at 20mm from the mounting surface. (mm) (mmp-p less)
If the shaft lenath 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. 10 0.2 XL/20
-7\ %0272 NARMAY 0. 2mmiT
Shaft play in 0.2mm MAX.
axial direction
o-B{MomEANA’ 5 | mRRE THE Y3, T
Rotation play |Measure with jig for rotational angle. 3 MAX.
at the click
position
5‘9Eﬁut®2§ EROKKZA v FRBEMATCRATED, o MITZA v FRHOSIE P.C.B.
Notice for RiEEAEON 4K HEVREE, BhENUEUYOBEERY, BhEM SWITCH
mounting Eﬁﬁ}wm-;%’Pﬁ%ﬁfih‘ﬁ‘fd%ﬂﬁﬁﬁﬂ@lﬁﬁ, . . MOUNTING DETAIL
Hold the bushing use front panel or light pipe. N
Because this switch not has thread.1f don"t hold —E=1
the bushing, the switch maybe become intermittent FRONT PANEL B
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE N

6. fA%E Endurance characteristics.

?H ® f R
[tem conditions specifications
6-11 Ly > aEatE BEHTHEGEL, 00044 200%ZT, 100, 00091 24 lkifiaf 5. VAN Y
Rotational B, H&2P50, 000 TPRMTESR I, (194241, 360 14%) ERIEIH U Lo
Life The shaft of encoder shall be rotated to 100,000 cycles at F+9977" 1 5msKT
a_speed of 1,000cycles per hour without electrical load. |mg, (7(nN" 97Z): 3MSHT
after which measurements shall be made. 04, ONBREERT AL
However, an interim measurement shall be made Detent torque:Relative
immediately after 50,000 cycles. to the previously
(1 cycle: rotate 360° COW  rotate 360° CW) specified value. "%
Chattering: 5ms MAX
Sliding noise: 3ms MAX
(Bounce)
Except above itenms,
specifications in
clause 4.1~6 and 5.1,
5.3 shall be satisfied
ALPS ELECTRIC CO., LTD.
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CLASS NoO. TITLE B&EFI 1-9 #RE
ROTATIONALENCODER SPECIFICATION (Swo1)

7,301, REVEOZEE  Precautions in use
7-1 48 Appearance

LL A URRGER

BU. ¥ERUCEVLXROELCE,

There can be rust on the cutting side.

But, the thing that there is no remarkable hindrance in soldering.

=2 I73-50MhZN77 MNRBORFL SV THBKRE - K, Y27V 7944, YRF 791 6%ER L, TEURLLDEARL T,

In case of pulse count process desiagn. 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.

7-3 FR&EB7Yy 7t&l CABBONXBOFFHER TREEHYZTOT, Y7 PRFABABEECRFBL T,

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

7-4 I73-508h 2007 MIBODBETROZ7 W 9-2ANBCLRERLET,

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

DCHV
Al ¥ 5ka 5ka BT
Terminal A Terminal B
5ka 5ka
1
| | | |
w (T
S 173-% 13
S— Encoder T
o rTr- - - - - - - = | o
| |
| |
| |
Ch¥
—° Terminal C
7 7
Z 7, Z

7-5 I731-50EENRY. TROZHAZEERVET.

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

— ABROKESELLRERAY ML, CW, CCWOHER
CWhia T0BOBHOKER & B,
CW Direction APVAT: output is counted on phase A changing,
ET;J;& Detent position adJugigation of CW or CCW depenQS on
oV Direction [§§§\\\§ conditions of phase B at each time.
, , , CWh@m CCWHhi
ABE(A-CH) ! : 1 0 A 0 ~»>1 | 0~1
Signal A —_] | | | | B# 0 1
i | i 1 A 1 - 0 1 2 0
BES(B-CH) — 1 0 B L :
Signal B ABHO-LRERLRER, BRFOCHNECWSHA,
—— 1 &k BEALTHRECCWHATHE.
A-C  [1[1]1]oTolol1]1]1 On phase A changing 0 to 1, phase B is 0 means
B-C - “Tolololt Cv direction, phase B is 1 means CCW direction.

ABH1-0CFtUEER, BESLTHNECW R,
., BEAOTHNECCWHRTH %,

on phase A changing 1 to 0, phase B is 1 means
CV direction, phase B is 0 means CCW direction.

ALPS ELECTRIC CO., LTD.
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CLASS No.

TITLE e s g X924 w FRRE

4.) Cl
PUSH MOMENTARY SWITCH SPECIFICATION

(5W02)

1.

EHAER (Khfk)
Switch rating

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

2, ESfME Electrical characteristics

3. @uMitE Mechanical characteristics

=
T Gnditions Spé%ificatiléons
BT D.C.5VO0, 1mAERRTER THET 3. 100ma MAX
contact Measured by the 0.41mA 5V D.C. voltage drop method
resistance
2-2 569977 1442k (OFF-ON-OFF ) 1#T#ff¢ 3, 10msHT
chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF
-3 BREN #7-43mAED. C. 250VANT 3, ' KF-8FECTI00MQNL
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 bushing. 100Ma MIN.
24| HER K¥-#%@ACA. C. 300VIARXE. A. C. 360V 19NN 3. B&-7-7 - BRBEFELCL,
Dielectric (U-978%1mA) Without damage to parts.
strength A voliage 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 bushinag. (Leak current:ima)
R # 2y FiRTRBERINTHY ET, ,
Note: Shaft is insulated from switch terminal.

4
L dnditions Spibificat fons
3-11 21w FER - BEH EHER(PUsh on)
contact §.P. 5 T.(Push on)
arrangement
32| 21 w7 B2 1. 5t0. 5mm
Switching
stroke
3-31 24 w FiHA 412N
|Sswitch
opration force
4. @a#sk  Endurance characteristics.
2
L Bnaitiots soabiticat ons
A-1 e Q5% R THEER100080%Z 100, 000BMGHEELD, ERER: 200mallT
Operating Life|@UL, H&&H50, 000 CPRMELS I, BUE: 1ONAT tOf, NMREEARTSCL,
The shafi of switch shall be 100,000 times at Switch contact
a speed of 1000times 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
immediately after 50,000 times. clause 2.2~4,and 3.1~3
Push force:10N MAX. shall be satisfied.
H. #0ft Note

5-1 WY Y35RYRHE, t9-H510MMOKETRLERE Y DHYEHEL L, ,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

6.

EEER Note

6-1 7971 24w FHE0IZ -5, WP NEFZORBTHABREGINGIL, ZM v FBUIEEZ R IBNIBY FIOTIRETRL,
Encoder eauipped 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.

TR 1 g9 2 w1 E- XY 9USWEEE
WITCH SPECIF

1E-
ENCODER-PUSH MOMENTARY SWITCH SPEC

ICATION

(5W01)(5w02)

1. TOM@AME Endurance characteristics.

B % # ] 8
l?em donditions Soecificatfons
1-1]fag EAHTAEGSt2TOBREPL (240 BERRET 3. (SWO2 )BMER: 200mallT
Dry heat IFRBERER 1~ 2BAKEBERS. 20w b LIBRRERDE
The encoder shall be exposed at 85:2'C without O, IMRREARTSCE,
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.
-2li&l BEATAR-4012T0EEADI 2401 BRANET S, (SW02 ) RMEH : 200mallT
Cold WEREBOARAEHFRY, BERER 1~ 2BANELHO. 20w M LB EREE
The encoder shall be exposed at -40+2°C without O, IMRREERT L,
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
for other items.
1-3[w 8 BEHTEEG6012C, $890O5%RHOEEESADI2404 OBMANETS., [(SWO02)EMESR: 200malT
Damp heat ITREBOAREHFRY, BEKEC 1~ 2BRAKELR), 20w b LIBRRERDE
The encoder shall be exposed at 60+2 C., 90~95%RH TOf, NRRBLARTHCL,
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 %g?g&g'cat'on for detent
ﬁtMOSDthIC conditions for 1 through 2h. MUSE meet or exceed the
for other items.
=212k 17 B8HT85120304, ~4013C30A&1942heL, 1008420f5,  [(SW02) BRER: 200malT
Temperature WEBEBOAREHERY, FRKER 1~ 2BANEERS. I b 7BBRERTE
cycle The encoder shall be subjected to 100 successive TOf, NRRBLERTHCL,
change of temperature cycles without electrical load, (SWQE%SW|t92080n§2§t
each cycle at B5+2T 30min. /-45¢3¢ 30min. . &32{Sm22%eéfteTﬂsoldered
Then the encoder shall be taken out of the e
, ) 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.
BT B304 : 10~55~10HZ, LARTERMEL RS, 2B 1. Smm. Tk 20w ML IBERERTE
vibration X, Y, ZhAR&2ER, i 6B/, aoﬁ.ﬂﬂ%ﬁﬁﬁﬂabaf& ’
T0fBJ1S C 0040Kk%ENT 3, ust meel arier soldere
Frequency range: 10+55~10Hz, Amin. linearly. %g?g&g'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. TlTLEI'j]—y' C7° w1 E

1t~ )
ENCODER-PUSH MOMENTARY §

XI9USWHREE
WITCH SPECIF

l ICATION (5W01)(5w02)

#

B * #t B 8
l?em Condit ons specifications

1-6|wEtH BE:40C, BE:70~75%RH, BEAZRE: 1ppm, HEKE: 961 8KA [(SWO02 ) RMER:200mallT
Resistance to [Temperature : 40T w78 RERERTE
sulfuration [Humidity — : 70~75%RH 0, RRRERARTACL,
Hydrogen sulfide : 1ppm, (SW02)Switch contact
Time : 0648h resistance:200maMAX

Must meet after soldered
specification for detent
torque.

Must meet or exceed the
initial specifications
for other items.

1-TI @R TH _ 6OCMOE SYBEOEEORMPHEZ- VP4 WEE 222U -bOKLR BULER. RBSH5C

Free falling |ame#Tdta, VAPVAR ZU VR E DL

The encoder shall be fallen freely at any posture T0f, MMARERETHL,
from 60cm height to the concrete floor covered with (AL, BIBROTHERL, )
vinyl-tile,after which measurement shall be made. Get no excessive
deformation or damage.
Must meet after soldered
specification for detent
toraue.

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. BhEfHE% Soldering conditions.

E4
Bl chngitiods spdbificat ons
1B ER A TROEHE, J1S C 0050 (LELARMIB1AZR 2045 CENTE, |EnMMERARYACL.
Resistance t0 |For procedures other than those specified below. refer to [ABOEMSSURIEOZELL
soldering heat| |EC Pub.68-2-20, Test Tb Method 1A or 2. A90%0CE,

Electrical characteristics
y70-0%%8 (TR7077 40K, SR 70-RARVLREORREAERECTS) 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 0r excessive looseness of
soldering reflov soldering by hot wird blasting. terminals.

szm Peak Temperature
ﬁfﬁ’%emp. — 2607 356
)70-0F: 20
; Maximum frequency of reflow
'i%fﬂiat temp soldering is 2.
31
Room temp. MAY. 2min. Zﬁ?ﬁif%'
2ahn
MAX. 4min.
42N

% 9 YT I-SERSETIEER.
Washing :No washing.
BRAGKNE HBRAINEY)-ABKERT77v 7224810~ 15WE%0B0%

BRUTCEZL,
Solder to be used:

Use creamy solder with rosin flix 10~15 wt%
YR (SRaE, FRO30Y 70-TH, BRESHAELRENBYZTOT,

SR 70-FkE, #NE+ER)70-F7, CEREZS,
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.

EL IR A) T ] § © 350410°C  BUL. BFRBRNOEOHLCL, ERtEsERISCL,
Applied for Bit temperature Extensive pressure must not [ABOEHELURTLEDELL
manual " g 3t be applied to the terminal. |590%bzce,
soldering ' ' 0 Electrical characteristics

Application time of soldering iron shall be satisfied.
Without deformation of case
0r eXcessive [0oseness of
H3 BAERTBOBRES - WRU7TvIREF R wFRRAS HVESEETR L, | Lerminals.
Note:Care must be taken not allow foreign material such as .
solder ball or soldering flux penetrating into the  |FEhEOH:2M
encoder. Maximum frequency of manual
soldering is 2.

ERBAZNORRRUBERDUTCRARLEY,
Solder all metal inserted fixing including terminals & metal lugs into a substrate

ALPS ELECTRIC CO., LTD.
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AR WEHE BEI M+t R (SW01) ENCODER
WHE 703294 (SW02) PUSH ON SW
NOTES BUSHING MATERIAL: ZINC ALLOY DIE CASTING
SHAFT MATERTAL: ALUMINUM
EREAE 22.5 SWH#HE
MOUNT [ NG /" STROKE
SURFACE 4.5 (18)
S 10 _, | 1.5£0.5
5 Y : g ol 15
1 &/ L1l 24 < 6. 0
. o
Y ‘ ol 1(6.35)) <[
(SW02)[E H =2 D|E
1 i)y | e L Se -
| >
o .
ol 45@% ] I —
_/ U y foe)
[m=n 9] J ] ° (B
M‘q]‘t swo 1) &= 1.610.2 E‘@'éi
1 1.2 °
%He T 1x45° CHAM ACB
5 y i $8.975+0. 025 6. 8
RAATEE §BEL0 1 (82N o 8. 1
AR EZ 20 (BARKY 11. 7
BRYREREELTY P
P.W.B.MOUNTING DETAIL TOLERANCE:0.1(REFERENCE) WAELEESS R,
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