REFERENCE

CLASS No. TITLE mEFIZI-9" BRE

(SW01)
ROTATIONAL ENCODER SPECIFICATION

1,—ﬂ$ﬁ General
1 BR&E Scope
c@ﬁﬁﬁwzéb?a%ﬁﬁkﬁvbﬂ¢au@%ﬁ12%§hﬂ Y)-173-9ERT .
This specification applies to 12mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

-2 fEKE Standard atmospheric conditions

HRRUNEQBCETOEVRY, RORETHES.

Unless otherwise specified. the standard range of atmospheric conditions for making measurements
and tests isas follows;

£ Ambient temperature ©15'C to 30'C
#EME Relative humidity : 25% to 85%
4 K Air pressure © 86kPa to 106kPa
@b.ﬁiéibtﬁAu.ﬁ®§$ﬁfIﬁ%7.
If there is any doubt about the results measurements shall be made within the following Limits;
2 K Ambient temperature 25+ 1°C
BHEE Relative humidity D 63% to 67%
% K Air pressure : 86kPa to 106kPa
1-3 GRSERRA
Operating temperature range © =40°C to t85°C
1-4 RESE®E
Storage temperature range © =40°C to t85°C

2, #% construction
-1 % Dimensions
FMATIRI &5,
Refer to attached drawing

3, £% Rating
3-1 ¥f#38 Rating : D.C. 5V 10mA EiE (84%#) Resistive load (Maximum rating)
1mA EhigE (84%#) Resistive load (Minimum rating)

4, B5HME Electrical characteristics

4
L Enditions soea}iricat%ons
1gnEe A B2ESOREELNCLL, FEG
output signal <Fig. 1>08Y¢5,
format (BBE2w20fE%TT )

2 Phase-different sianals
(SignalA, signalB)
Details shown in <fig. 1>.
(The broken line shows
detent position.)

<Fig 1>
Shaft rotqugggﬂ direction SEgﬁ%I Hh Dut .
A(A-CBIE) OFF i iR [
A(Terminal A-C) ([ B R S O
e minal
o B(B-CH#¥A) OFF —7¢ 1! [T 1!
B(Terminal B-C) T I A R O
A(A-CHTA) OFF ]
A(Terminal A-C) oN -l LIy L
Jgnﬁgnvslra RN S
T B(B-CH#7A) OFF=T3 ] [ i[
B(Terminal B-C) oN—— 1 Ll Ll
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REFERENCE

CLASS No.

TITLE

O&EpId1-%9" #2 (5W01)
ROTATIONAL ENCODER SPECIFICATION
4
L Bndition: Soebificat fans
4-2| 28 1@&R TR NENIRY 2481580 2/360"
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
292Uw 2 AN NZ
2click tpulse
4'3X4p}y7ﬁﬁ TE%E@%<fig.2>émv,@§mé360'~s*®ﬁaf@§bﬂfﬁé.
Svitching Measurement shall be made under the condition as follows

characteris- 1)Shaft rotational speed : 360" -s™
tics 2)Test circuit C<fig. 2
<fig. 2> D C. 5y <fig.3»
5ka 5ka OFF
AlG¥ Bl
Terminal A Terminal B 2 5V - -
i | 193-98 -
| f/ f/ | Encoder O :
—o Cli¥
) Terminal C
7
(%) J-KOFFKE :LASEH2. SVILOREESS.
I-KONKE  HASEHN2. BVITOREESS,
(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.
DIFe5957 | 3-FOOFF-ONRUON-OFFORD. £h2. SVOARRBETRESS.  [t;. Ly < 3ms |
atiering Specified by the sianal’s passage time from 2.5V
or each switching position
| |lcode DFFHON or ONsOFF). | ]
2)lew/ 12 1-FONOBAO2. SVILORELHRALL, F+9Y77L,, tAECOBR | t, < 2ms
T2 e | BMSHED2. SVATOONSAEAT360¢ 33, &k, B/ 1BR2. HVIT
(Bounce) DEEHIMSHEHSRER, ROEEH/ 1 ALHKHT 5,
Specified as voltage change time exceeding 2.5V in
code ON area
Noise, located between chatterings ty, and ts with
ON time of 5ms or more apart from both to be regarded as
a bounce, t.
When there is an ON time. below 2.5V, of 1ms or more in
bounce t, area, the bounce to be regarded as individual
ones.
3)|R#/ 1 1-KOFFORADEETH 2. 5VHL
Sliding noise | The voltage change in code-OFF area. 2.5V MIN
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REFERENCE

CLASS No.

TITLE

&I 1-9" e

ROTATIONAL ENCODER SPECIFICATION

(SW01)

?H x % A
Item . conditions Specifications
-4 fiiE 360 - s OFEL (RfEMAEET 3, <fig.4>k80T In<fiq. 4>
Phase- Measurement shall be mage under the condition which the
difference shaft is rotated in 360 -s™ (constant speed). AT 2 4ms
AT
<fig. 4>
AfES(A-CH) OFF
Signal A o 8¥F
BE5(B-CR)
AT
AEER: BRRATIOCTARMBOLNRVLCRATNEYVIE, HODKRRL
HELALES, DERFBLTECRIABLET,
Note:Above specification (4-4) is changeable. When
operate by manual. Please check performance using
actual circuit and knob.

1-5) gk 87 - WD, C. 250VENY 5, Bi¥-HACTLOOMON L
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.

A-6|HEE BF-WEACA. C. 300VIAERE. A. C. 360V 1#ANNT 3. BE-7-7 BEREHHLC L,
Dielectric (U-78%1mA) Without damage to parts.
strength A voltage of 300VA.C. shall be applied for tmin or a arcing or breakdown

voltage of 360VA.C. shall be applied for 15 between
individual terminals and bushing. (Leak current:1mA)

b, ##KE Mechanical characteristics

L4
I?g% 65nditioﬁg Soé%ificat?%ns
01| 2Pk AR 360 (I7KLZX)
Total rotatio- 360* (Endless)
nal angle
NVTPYINY (B%U, BEEE6D /18),
Detent toraue | (Rotational speed 60 /s.) 5 1 3 MN-M
5-3[ 7w A BRUME 30870y7
Number and 30 detents
position of (RTw7RE 12'13°)
detents. (Step angle:12°13*)
5'4ﬁ%§§ GFEROESO-AMICONONE LABNZ 5, . GFORE, BLLN IHKLCL,
Terminal A static load of 5N be applied to the tip of AL, BFOHHYRTET S,
strength terminals for imin in any direction. Without damage or
gxcessive looseness of
terminals. Terminal
bend is permitted
ALPSALPINE CO., LTD.
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REFERENCE

CLASS No. TITLE BEFI -9 §H2 (SW01)
ROTATIONAL ENCODER SPECIFICATION
E4
I?& &nmtm& So&iﬂcm%ms
05| HOBUOIFHRE BOBULRUSIEY HERLIO00NOA% 1 0BRMZ 3., HOBR, ZLLATOELCL,
Push-pull (tw hEEKE) BHCEENRLCL,
strenath of Push and pull static load 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
abnormality in
rotational feeling.
5-6 ?ﬁi?ft sple | WEGHEEMMOBERSOMN - MOBYE- 12 bENA3, 0. 5xL/30mmp-pht
gt WODbIE |4 momentary load of 50mN-m shall be applied at the 0.5xL/30mmp-p MAX.
point 5mm from the tip of the shaft in a direction

perpendicular to the axis of shaft.

—
‘ P.C.8B. LBRAES THHEHET 5.
J L:Measurment point from
— mounting surface of
bushing
b-T 0 Z7 Z M ARAS
Shatt play in 0.zmm AT
axial direction ' '
b-8ld0ERARn 9 |BERR CIET 5. 3. WA
Rotation play [Measure with jig for rotational angle. 3 MAX.
at the click
position
Y ity LniE ERORIZA v FEBENZ TIRATEL, oy MITZA v FEH03IF P.C.8B.
- ] " ENATECHHUERN . —
mounting Hold the bushing use front panel or 1ight pipe. MOUNTING DETAIL

Because this switch not has thread. If don"t hold
the bushing, the switch maybe become intermittent

rough mounting after soldering by knob stopper foce. SEOTIGﬁ$NE%PE
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CLASS No. TITLE oo ot =
@%Hflj] 9 ﬁﬁa (SWOl)
ROTATIONAL ENCODER SPECIFICATION
6. WAE Endurance characteristics
B ES # i B’
[tem conditions Specifications
6-1| LY S HERNE ERHTHEER1000%/240RET, 30, 00044 2Wbikyfatd. Fr9UY2" L1 £ 5mS
Rotational Life|@|, jg#$15. 000Cd@ATERI. (19424K, 360 184) chattering b1 5ms
The shaft of encoder shall be rotated to 30,000 cycles at %ﬁ%ﬁ%#@ffw%uww,é
a speed of 1000cycles per hour without electrical load, ol ;* o Re| ;
after which measurements shall be made. ?e ?R OrQQE'R? ative
However, an interim measurement shall be made 0 the previousty
inmediately after 15,000 cycles. specified value. & MAX
(1 cycle: rotate 360° CCW rotate 360° CW) EOMIRRREARISCC,
5.1, 5.3
Specifications iIn
clause 4.1~4.3,4.5~4.6
,5.1,5.3
shall be satisfled
6-2| gt 26012 C, BE90~95K0BRTHPL 2401 1 0BEREL,
Damp heat F8, #9001, SBEARETS
The encoder shall be stored at a temperature of
60+2C with relative humidity of 90% to 95% for
for 240+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.
6-3| il 2§6513° COESHIL 24011 OBEKES, 52, S840 1. SEMKESS.
Dry heat The encoder shall be stored at a temperature of |,y,74y9
85C+3C for 240+10h in a thermostatic chamber. - .
And then the encoder shall be subjected to ﬂgﬁﬁ?%ﬁkﬁggﬁ%ﬁ?;f
standard atmospheric conditions for 1.5h, torque:Relat [ve
after which measurements shall be made. {0 the previously
6-4| 2ttt BK-4013' COEREPIL240+ 1 0BAREBE, ¥2, ¥3hl1. SHARETH/Specitied value. 1308 MAX
Cold The encoder shall be stored at a temperature of Z@%ﬁ%ﬁ%@?ﬂ?égéé
-40+3T for 240:10n In a thermostatic chamber. |- 7i . 21 20 %
And then the encoder shall be subjected to CLaUSE 4. 1~d. 8.5 1.5 3
standard atmospheric conditions for 1.5h, shall be.safm}lédl.
after which measurment shall be made.
6-5| fllEt 10~55~10HZ ¢S ARA(1ARLIA/KIEL. BmM) &X. Y. Z. ¥hAk
vibration 2ERNZA.
The following vibration shall be applied to the
encoder, after which measurement shall be made:
The entire freauency range, from 10Hz to 55Hz and
return to 10Hz, shall be transversed in 1 min.
Amplitude(total excursion): 1.5mm.
This motion shall be applied for a period of 2h
in each of 3 mutually perpendicular axes
(A total of 6Nh)
6-6| WX TH 6OCMOEESYBRODEEDFANSE -9/ NER>RIV2U-MOKLE AR EERIBCL,

Free falling

BhicETE T,

The encoder shall be fallen freely at any posture
from 6ocm height to the concrete floor covered
with vinyl-tile, after which measurement shall

4.1~4.6 ,5.1~5.8
specifications in

clause 4.1~4.6,5.1~5.8
shall be satisfied.

(BUL. BFROZHERERC, )

be made. (Except the deformation
of terminals)
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|REFERENCE

il

0t REVEDCHE PRECAUTIONS IN USE

B

1)RELER. PTORFARUBRUA Zda#FTaL.
During operation, storage in high temperature and humidity ,and in corrosive gas
should be avoided

2)IZI-9"ON WAAD I NABOZSFLHVTREFAL -, Y272 U2 944, RA$£27 9145
FEL, FERTOLNERABELFT.
In case of pulse count process desian, 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.

3)IZI-9°ON WZAMAROERBTHOZ7 (L 9-20NECLEERLET.

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

AF BEY
Terminal A Terminal B
DCb5V
171-% L
Encoder — 0. 01FF

A)VFRRBOFGREBARANN AV ETE, N W ARFRERH RS2 0EM I GVETOT,
FECERAR NN NOEVLSEBBLZET.
care must be taken not to expose this product to water
or dew to prevent possible problem in pluse output wave form.

S)FREREA-T" (7HE, BnEYR, XEUR, FRER, GCUBECO-RETUBALRE. E2LUEHOTT.
Y RUBEE, FEMTHES, BXBTESECORRET AP ERER RO NI AR ERTNEREK,
BRI THEOMORER2BCH, SHACEA(RIL.
This product has been desianed and manufactured for general electronic devices,
such as audio devices,visual devices, home electronics, information devices and
communication devices.
In case this product is used for more sophisticated equipment requiring higher safety and
reliability, such as life support system, space & aviation devices, disaster prevention &
security system nplease make verification of comformity or check on us for the details.
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REFERENCE

CLASS No. TITLE
1) I73-9° -OEENEL. TRORMALERELEY

For pulse count, recommendation is belov.

20w ti&&Y. ARSHARKLE. BESHELLRBLCWHELHE.
20w 7 tE&Y. BESHELELE, AGSHELLEBECCWAREHE.

BARERE —= LY —— CWKB W Direction
Order of output signal CCWHE  CCW Direction
A-C| 1 0 0 CWHA
B-C| 1 1 0 CW Direction 2y g
Detent position

A-C | 0 1 1 CWHA
B-C| 0 0 1 CW Direction |/<i%\\\s
A-C | 1 1 0 CCWhH ABS (A-CH) | | I 0
B-C| 1 0 0 CCW Direction |°'° L——T— I | 1
pe 0o R e D N N

CCW Direction | Sional g i oy
A-C 1 0 1 £ I I I
B-C 11 1 Not applicable A-C 11001 10
e T oY B-C 01100 1 1
B-C 1 0 1 Not applicable
A-C| 0 1 0 £
B-C 0 0 O Not applicable
A-C| 0 0 0 £
B-C 01 0 Not applicable

EHENOBEAHERLALED., BHLETS,

From detent position,

it means CW direction.

If either phase has no change

it

phase A changes first then phase B change follows,

is not valid.
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CLASS No.

TITLE 2 91 E- X9 R4 wF B2

PUSH MOMENTARY SWITCH SPECIFICATION

(SW02)

1. thRg (EnBF)
Switch rating (Resistor load)

2, Bttt Electrical characteristics

D.C.5V 10mA Hi&#H(RAE#) Resistive load(Maximum rating)
ImA HHBE(840EH) Resistive load(Minimum rating)

4
I?% %nmtm& Soﬁiﬂcmﬁms

T D. C. SVIMAERR TR THET 3, 100ma MAX
contact Measured by the 1mA 5V D.C. voltage drop method
resistance

2=2(F 491 77" 14471 (OFF-ON-OFF)1#Tafid 3, 10msiHT
Chattering Switch is operated at the rate of 1 cycle 1s. Less than 10ms

The 1 cycle shall be OFF-ON-OFF

23| BRE B7-¥$AED. C. 250VHNT 3., BF-8FECT100MOMNL
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.

-AfEE B¥-#FAIcA. C. 300V1ARXYE, A. C. 360V 1H#REANT 3, BE-7-7- fGWEHELCE,
Dielectric (U-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 1s between
individual terminals and bushing. (Leak current:1mA)
AR e ZAnFRIAGEGINTHVES,
Note: Shaft is insulated from switch terminal.
3. EHmMuE Mechanical characteristics
4
L dnditions S0t ificat fons

U M wFER - BER EWER(Push on)
contact S.P.S.T.(Push on)
arranagement

3-2( 2 wF 88 0.5+0.3 mm
Switching
stroke

3-3[ R4 wF 8N 6fg-5N
Switch
opration force

4. @A%E  Endurance characteristics.
Ea
L nditions soﬁnfmaﬁ%ns
LT BEHI (A%ER100000®K T30, 000EKEHfEAS ), BHES: 200mapT

Operating life

BU, ABRP15. 000 TPAMEAR I, MUE: 1ONKT

The shaft of switch shall be 30,000 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 15.000 times

Push force:10N MAX.

O, NNRBEARISCL,
Switch contact

resistance:200maMAX.
Excent above items,
specifications in
clause 2.2~4,and 3.1~3
shall be satisfied

h. ¥0ft Note

5-1 @l vaRYRY, t9-H#510MMOGBTALLBII BYBOELC L,

No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.
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1. CRRALDAE
precautions in use

1) 7w21Z4 9 FRHEIVRGE, AW NEFFORETHIDRERINGTL
Ay FReXBEEFLIBNNGVETOTCEETEL,
For product variety with push switch ., please pay attention to storage condition

because if shaft is being pushed for long time during storage or after built in final
products . the switch function may have malfunction.

2) 7v71 24y FNFORGE. Be7y 7 1UERETHEORTHE XMy FRCXBATLIRNHOY ET.
For product variety with push switch , if shaft is rotated while shaft is pushed
it may cause deterioration to push switch functions.

3) Zw71Z4wFRHEF0OERG, WEHALEYVIODLERTLOLCLTTRL,
YNIDBEARFVRE, VYI0KEAICBRNTLLRY, FRNNBRCECHHRNNBYET,
For product variety with push switch ., please desian knob to encourage end-user to push
center of knob which is fixed to the shaft of product. Because if the area near from edge
0f knob is pushed ., it may bring a bad influence . such as unexpected heavy operating
force to switch operation feeling especially knob has large diameter.

ALPSALPINE CO.,LTD.
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|REFERENCE |

1. 1§

1-1

1-2

hEftFE% Soldering conditions

FhE0RE Manual soldering

BE350° CHT, BR3IVAA

Bit temperature of soldering iron 1350°C or less.
Application time of soldering iron  within 3s.

F(y7h%EQ®RS Dip soldering
FRER ‘11, OhERFRER

Printed wiring board: Single-sided copper clad laminate board with thickness of 1.6mm.

7799Z 18O, B2ULOZ779 7ZREAVERX 777 - TERER B, ERREOFALETLL, POBRREAEL 779 7 Z0RAFRLCL,

Flux:
-Specific gravity: 0.82 or more.

«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 middle of its thickness.

-Flux shall not come into contact with the component side surface

70b-h T EREEEE100° CHT. BRLANA

Preheating:
-surface temperature of board: 100°C or less.
-Preheating time: within 1 min

Ehi (BE260' C+5° C, BRA3H+ 1HMA
Ssoldering:
-Solder temperature: 260*C t5'C.
«Immersion time: Within 311s

NEOIf%1@ERB20R8Y 5.
Apply the above soldering process for 1 or 2 times
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REFERENCE

1. BheRDERT S TOMIESR
Other precautions for Soldering

1) BO&SKP. W. BOLARBhENGESHELE, dRFTID,
Please avoid soldering on upper surface of P.W.B. as shown below

B h % ¥

Sl der Terminal
N4

3 h %

Solder P.W.B

2) BRICEAZNHERRBUBNENTULTCRARLET,
Please solder all inserted metal terminals and bracket to a PWB

3) WhENGE, BARECRERERILEVTTAL,
After soldering , please not to wash or clean products by liauid such as solvent or
any similar.

4) Selective solderingfiril. Dip solderingef#H&sYzs0T,
EHCEHRBTANRAO LR AT ROBLUET,
Please thoroughly test and decide appropriate parameters for soldering by your soldering
equipment under actual condition of production. (for example . parameters for selective
soldering can be different from for wave soldering.)

5) Soray flaxermel, Ea0EEMNST LaxiRALALEIRLTTEL,
If you use spray fluxer equipment . please prevent the flux from entering the inside of
product from mounting side.

ALPSALPINE CO.,LTD.
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REFERENCE

1. CERLDAE precautions in use

1) HERRERAETEOVEEROT, ERARRL &> UABARHERNB RAVRRESAECTRENOY £,
A-tw MK TOREBHAGRLELTTEL,
SR BEAZARETARM (B JA%, RER, SR, BEK, #E%)
EAFY0FFAZERETARY (B 2V RT4, BERA, REH)
AS this product does not have hermetical structure . it is possible gas from outside get
inside of product and may cause contact failure depends on using environment.
Please avoid using following materials. If you have to use any of material in parentheses .
please pay special attention and confirm it does not influence to products through tests
under actual using conditions
-materials which may generate sulfide gas or oxidized gas.
(rubber , glue , adhesive . plywood , packaging material)
-materials which may generate low-molecular-weight siloxane g9as.
(silicone base rubber ., lubricant . glue)

2) BRERRT. XBEETHRET. RUNERLNNARAT TR, RIAOER) -75%%3%
BAHYETOTIHERCESELTTEL,
Please not to use this product under the atmosphere with high humidity ., with possibility of
dew condensation or of direct splash of liquid. Because it may cause leak between terminals.

3) YVIABATHEL., WLRATHENLONDEERESNDOCRRIRETHRENOYFT,
YYIOTED BASBOENERE, AEBENTTRATEARTOEEALBLUET,
The product may have malfunction if excessive stress or impact than specified value is
applied when insert knob to the shaft.
Please fix appropriate dimension for knob or fix insertion force of knob of mounting
equipment which can avoid excessive stress to the product than specified value.

4) BRIREAOLR,. TRAECRERAOEGHERETE A,
#EERORTERE150~35T0, BE20% BLRORREFALRYET,
BREEERD LR, TRAETRAEOERHFATIRER. REGLAHBTNUEN O NERN KB KY T,
This product can’t be continuously used under high operating temperature or low operating
temperature specified in this document.
Unless otherwise specified , the durability is specified only under normal conditions ,
temperature 15 to 35 dearee Celsius and related humidity 25 to 85%
When this product is operated at temperature near from upper or lower Limit of operating
temperature range . feasibility must be examined by each product specification

5) RaFHEHTORNBITRAV TATLASEOLRND TTEL,

AECHS RV FERMTET L, HEAROERLEHY T,
Insert these switches to the specified mounting surface and mount them horizontally
If not mounted norizontally, these switches will malfunction

6) BRIVVRRTERINFTCERIROBHSAVENRRDARFRORR L
BAHCLHHYFTOTY MREBLFOCEEC( LR,
If this product is used under dusty conditions , dust or debris may det inside of product
from openings and possible to cause output failure or malfunction. Please consider
protections against dust when surrounding parts of the product are designed.
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