REFERENCE

CLASS No. TITLE OEKIZI1-9" B2

(SWo01)
ROTATIONAL ENCODER SPECIFICATION

1, -BER General
-1 #R&E Scope
CORHELECVIRIHBIAV AN SROBAON BN O -9 -1 1-YIERT 5.
This specification applies to 9mm size low-profile rotary encoder (incremental type) for
microscopic current circuits, used in electronic equipment.

-2 f@EKE Standard atmospheric conditions

HBRRUNTRECEEOEVRY, TOKETHEI,

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

® & Ambient temperature ©15°C to 30'C
ﬁﬂ&ﬁ Relative humidity : 25% to 85%
4 Air pressure © B6kPa to 106kPa
L, #5% ibkaU.ﬁ®§¥ﬁ%(ﬁ%m
If there is any doubt about the results measurements shall be made within the following limits;
® K Ambient temperature 25t 1°C
##EE Relative humidity : 63% 10 67%
& K Air pressure : 86kPa to 106kPa
1-3 fREESR
operating temperature range © -40°C to 185°C
1-4 GEREER
Storage temperature range © -40'C to +85'C

2, %% Cconstruction
-1 <% Dimensions
FMAIRK &3,
Refer to attached drawing

3, &% Rating
3-1 FH#AE Rating : D.C. 5V 10mA ¥iif& (8AF#) Resistive load (Maximum rating)
ImA ig& (R4F#) Resistive load (Minimum rating)

4, B5MHE Electrical characteristics

F4
I¥% _ %nmtm& Sogiﬂcmﬁms
A-1140E5 () ftF0RAER) A, BESOfHELACL, #E1
output signal (Aoohed for with-detent type) LY <fig. 1>0@8Y¢9%,
format AEER N WAEAR2 7Y 2T LN JbXth)]é%vZaSUH 2 yotig T (RELTYw INE0RED 7Y w7
L TA-CIRFEAHON, XBEOFFeH2THY, Cﬁ%&ﬂ@?uu7 Ofié%wd, ) .
IETOB/ERLTIEY FEh, 2 Phase-different signals
Note:Qutput signal is fpulse per 2detents.And terminal | (SianalA, signalB)
A-C 15 pulse ON or OFF at detent position. NoO Details shownlln <fig. 1>
specified output of terminal B-C at detent position.|(The broken Line shows
detent position of
<Fig 1> with-detent type.)
Shaft rotgm@%%%ﬂ direction SEgﬁ%l . Bj %%t -
A(A-CEFR) OFil: i ! i BE
A(Terminal A-C) ond Ll L L
R TR
o B(B-CEFH) OFF~™ '
B(Terminal B-C) ON
A(A-CRTE) OFF T LT i
A(Terminal A-C) ON—J N N O O O L_L
R SR S
o B (B-CHTA) OFF I
B(Terminal B-C) ON--- |
-~ ALPSALPINE CO.,, LTD
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REFERENCE

CLASS No. TITLE ,
EWHI_/:I ﬁﬁg (SW01)
ROTATIONAL ENCODER SPECIFICATION
4
L nditions Soabificat fons
A-2 2RE 1@&R TR NENILRY £815/N02/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
() IfFOROTEE)
(Applied for with-detent
type)
220w AN MR
2click 1pulse
4'3X4p}77%ﬁ TE%E@%<fig.2>€mu,@§m5360°~s“®ﬁaf@§bﬂfﬁé.
Switching 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 7
Alg¥ Bt
Terminal A Terminal B P IATA 11 U1 GRS | B -
i | 193-58 e
' ' ON
i f/ f/ EEncoder t t
__________________________ .
L o ClkF 2
) Terminal C
7
(%) I-KOFFKE :LASEH2. SVILOREESS.
1-KFONKE $X§Eﬂ2 BVHTOKEEES.
(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
DFT7 - fo0FF-ONRUON-OF FORD, 12, SVORMAETHESS, [ty 1y € oms |
'ng Specified by the signal’s passage time from 2.5V
or each switching position
| |(code DFFHON or ONsOFF). | ]
e) B/ (1 1-FONOBA02. SVHLOREEHEREL, Fr9Y77L,. LAECORL | t, < 2ms
(N 222) |5msit0z. 6VHTOONSAw%T860¢ 35, ¢, B/ 4 ABEL. 6VHT
(Bounce) DEENIMSHHREE. AOEH/ 1 LHKT B,
Specified as voltage change time exceeding 2.5V in
code ON area
Noise, located between chatterings t, 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)|B#H/ 17 1-KOFFORROEEEH 2.5VhE
SLiding noise | The voltage change in code-OFF area. 2.5V MIN
ALPSALPINE CO.,LTD.
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C-ENG2 C-ENG? C-ENG2 W&k a-%
5. URUSHIHARA [K. SASAKI [H. MIURA |DOCUMENT NO.
SYMB | DATE | APPD |CHKD |Dsap |2015-11-201{2015-11-20]2015-11-20 HhlL A 209-11 (2/6)

Confidential




REFERENCE

CLASS No. TITLE BENTI1-9" BRE (501)
ROTATIONAL ENCODER SPECIFICATION
2
e . dhndi tiofs sodk i 1catfons

-4 fiiRE 360 - 5T OFEK (BfHAEET 5, <Fig. 4>ka0T In<fig. 4>
Phase- Measurement shall be magde under the condition which the
difference shaft is rotated in 360 -s™ (constant speed). AT 2 5ms

AT AT
<fig. 4>
ABE(A-CR) — OFF
Signal A N
OFF
B3 (B-CR)
Signal B [:i ON
AT AT
AEER: BHORATIOCTARMEOLNRYLCRATNGYVIE, HODKRER
HTELALEY. DRRFBEEECTRARLET,
Note:Above specification (4-4) is changeable.When
operate by manual. Please check performance using
actual circuit and knob.

A4-5| BG BF-83$RED. C. 250VHNT 5, BF-4%ECT100MQNL
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.

4'6E%E . KF-w%REcA. C. 300VIaRXE. A. C. 360V I#ENNT 3, BR-7-7-B&RBHLLCL,
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)
b, BHMME Mechanical characteristics
4
I?% %nmtm& So&iﬂcmﬁms
O-1| Ak AR 360° (IZKLR)
Total rotatio- 360° (Endless)
nal angle

527Uy 7 b7 (7Y y R EOHER) 8 + 5ON-m

Detent torque |(Applied for with-detent type) -
@ery (2w okL0%ER) ]
Rotational (Applied for without-detent type)
toraue

0319w 2B RRUME [(2) w2 tF0HER) 3087Yw7
Number and mmp(Applied for with-detent type) 30 detents
position of (RA7w7BE 12°13")
detents. (Step angle:12°13°")

5'4ﬁ%§§ RFEROEEO-A@IONONE 1ARMZ 5, . GTOKE BLLA" IHELCL,
Terminal A static load of 5N be applied to the tip of BL, GBFOHHYRIET S,
strength terminals for tmin in any direction. Without damage or

excessive looseness of
terminals. Terminal
bend is permitted.
ALPSALPINE CO.,LTD.
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|IREFERENCE

CLASS No.

TITLE E&EFT1-9" BRE

ROTATIONAL ENCODER SPECIFICATION

‘ (SW01)

il

4
ﬁnmtw&

#

i
Specifications

I TE TEEE T BOBULRUSIEY HERLIOOND AR 1 0HRAMZ 5., HO®R, ZLLAYORLCE,
Push-pull (tw hEEKE) B EENHL L,
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. gxcessive play in shaft.
(After installing) NO excessive

abnormality in
rotational feeling.

5-6| #5i4
Shaft wobble

HEEH55MMOGELSOMN - mOBIFE- X2 MENZ A,

A momentary load of 50mN-m shall be applied at the
point 5mm from the tip of the shaft in a direction
perpendicular to the axis of shaft

B3E #n 9
Bushing Wobble
lenath NF

(mm) (mmp-p less)

5 0.8xL/30
.7 0.5xL/30
LERfRE THMEET 3,

L:Measurment point from
mounting surface of
bushing

I TYSEIS LK

Shatt play in 0. Amm ¥
axial direction ' '
5-B[@0mERan S 20y IR Z0FER) 2 s
Rotation play |(Applied for with-detent type) 4°MAX.
at the click |AERETIFT A,
position Measure with jig for rotational angle.
5-9| WORMLHEE Bft@dY 30mmOfi&l 2N - mOdfE-x7 M & 108075, ) HOBR, FMEROKLC L,
shaft side WEHIOMMEELEVRSRTRORC &5, LERNERSONARZTOREEIS. | without damage of shaft
nressure 2N-m/L=8k0737. or product.
strength Bending moment of 2N-m to be applied to the shaft for

10 seconds at 30mm from the mounting surface

If the shaft length is less than 30mm, the value shall
be calculated as below formula.

L:Measurement point from mounting surface

eN-m/L=shaft applied force

S gy Lois

ERORK R v FRUENZ TCRATEL, o MITZA v FEHOSIE

RUBER@MOA" 4N ARVRGE, BhENDEGOBEL Y, BhERY

P.C.B.

; SWITCH
Notice for - LG . _SWITCH Y
: FEURUZA v FERBREAALE CHOUERTGYFT, \
mounting Hold the bushing use front panel or Light pipe. MOUNTING DETAIL RN
Because this switch not has thread.1f don"t hold 1
the bushing, the switch maybe become intermittent FRONT PANEL
rough mounting after soldering by knob stopper foce. OR LIGHT PIPE
ALPSALPINE CO.,LTD.
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REFERENCE

CLASS No. TITLE @ﬁ%ly]—y'ﬁﬁz
ROTATIONAL ENCODER SPECIFICATION (SW0L)
6. lA%E Endurance characteristics.
AE [ # ] %
[tem conditions Specifications
6-1| Ly S BERHE EEHTHEERS0094 70 0# T, 15, 0009/ 7N BGHfESS, fif#E t 2 5mS
Rotational Life|@|, jg#%5. 000TRANTENI. (144 24K, 360 144) Phase aiffrence t2sns
The shaft of encoder shall be rotated to 15,000 cycles at| \oon, © = 8MS .
afgoeedhqfh5000ycles D%r hguqlwéthoug electrical load, 2w R HEE LY -
arter wnhich measurements sna € made. +
However, an interim measurement shall be made mmﬂ#ﬁﬁﬂk;w%UWOL&

immediately after 5.900 cycles. .
(1 cycle: rotate 360 CCw rotate 360 CW)

Detent or Rotational
torque:Relative
to the previously

+0,

specified value. ‘x% MAX
TOMNBREEER T ST L.
4. 1~4. 3, 4.5~4, 6,
5.1,5.3

Specifications in
clause 4.1~4.3,4.5~4. 6

»5.1,56.3
shall be satisfied.

6-2

fil B¢
Damp heat

BE60+2° C, BEQ0~95%0EEE#ED24010BRAKESR,

Fa, #EPl1. PBRARETS.

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 sublected to
standard atmospheric conditions for 1.5h,

after which measurement shall be made.

6-3

fit it
Dry heat

2E85+3° COERMTI240+ 1 0KANER. %R, REPL1. SRERET 5.
The encoder shall be stored at a temperature of
85C+3C for 240+10h in a thermostatic chamber.
And then the encoder shall be subJjected to
standard atmospheric conditions for 1.5h,

after which measurements shall be made.

72Uy I XBEEN 7
fEREBIMLLI0%HROC L

Detent or Rotational
toraue:Relative

6-4

[[9k:4:4
Cold

2%-4013° COERHPL240+10KARER, KR, HEPL1. ORENETH
The encoder shall be stored at a temperature of
-40+3T for 240t10h in a thermostatic chamber.
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h,

after which measurment shall be made.

to the previously
specified value. +30% MAX

TOMNBRLEE BRI HCL,
4.1~4.6,5.1,5.3

Specifications in
clause 4.1~4.6,5.1,5.3
shall be satisfied.

6-5

Wit
vibration

10~55~10HZ ¢S ARA(1ARLA/&/IEL. Bmm) &X. Y. Z. EhiAlk
2HRENZA.

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 6h)

6-6

W T

Free falling

6OCMO&EE SYRROEEDRENSEZ9MVEFHRIVIY-POKLE
BBRETE 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

NaRRaERTsC L,
4.1~4.6 ,5.1~5.8
specifications in
clause 4.1~4.6.5.1~5.8
shall be satisfied.

be made. (8L, BFROTHEEC, )
(Except the deformation
of terminals)
ALPSALPINE CO.,LTD.
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REFERENCE

7. %0% others

1)IZ3-9"ON WAAD M RBORFCEVTIRBEERL -, 272 U2 944, IA+27" 94451
FEL, FERROLMERABLFT.
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

2)IZ3-9"0ON WZAADMNABODBRETROZ (N9 -20NdCaERLET.

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

AT b
Terminal B
Terminal A DCs5V
I71-% |
 Encoser — 0. 01NF
—° Terminal C
7 V7 7
7 7, 7
3)  IZI-50DBURE, TROZRALEHEVES,
For pulse count, recommendation is below.
—_— = A-CROKENTFLURELCADZML. CW, CCWOHER
CWhifl tOK0B-CHOKEL LS.
CV Direction APVt When phase A state changes.read phase B
N Detent position state and decide direction and count
CCWhE depend on it
CCV Direction ¢\§?§§:\\\\$\
NN CWhf_ | CCWiA
ABZ(A-CH) ! : ) A-C | 1 20 | 1 ~0
Signal —_1 i i i ‘ B-C 1 0
: ! — 1 A-C [ 021 [0 1
BES(B-CH) — ——f O B-C : L
Signal B A-CE#H1-0EZtUEBE, B-CRAFLITHNECW S,
; ! — 1 #k. B-CRHOTHAECCWARTHA.
A-C T11[t]ololol1]1]t When phase A changes from 120 and phase B=1 means
CW diretion, if phase B=0, it means CCV direction.
B-C_Jo|-|t[t[-[o[o[-]1 rerion A | |
A-CRHO0-1RELULEEE, B-CRAHOTHNECW /@,
a sANA|, = k., B-CAN1THNECCWARTH A,
lﬁﬁl;?};?ﬂa‘%ﬂ?};?ﬂ)fﬂ’ééﬂ. . When phase A changes from 01 and phase B=0 means
The broken Line shows detent position CW diretion. if phase B=1, it means CCW direction.

of with-detent type.

~ ALPSALPINE CO, LTD.
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REFERENCE

Bhi@#¥ Soldering conditions

Resistance to

X Specified by “Soldering conditions™ shown as below.
soldering heat

BB # % # 1
1 tem conditions Specifications
1 |BhERR TED "BhENTEH &5,

FhiEfe ESMMEEERTS
T, Fh, BLLIPSHENCERE
DELCE,

Electrical
characteristics shall
No mechanical

abnormality such as a
gxcessive play

Rhiftb%# Soldering conditions
1) FBh%0ORS Manual soldering
BE350' CAT, BE3BNR
Bit temperature of soldering iron
Application time of soldering iron

T4w7BhEDRS Dip soldering
BRER ‘11, 6HERERER

:350°C or less.
Swithin 3s.
2)

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

NEOI8%21BFB2E@AT 3.
Apply the above soldering process for 1 or 2 times

7799 HEO. B2WED7 7y 7REAVRAR 77 7Y -RTRAEAL Y, BRREO¥ALET L, MOBREEL 779 220N ELCL,
FIUX:  .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.
7tk EREEEE100' CHT. BR2AMA
Preheating: .Surface temperature of board: 100'C or less. «Preheating time: within 2 min.
Bh% 18E260° C+5° C, BRESHL 1HMA
Soldering: -Solder temperature: 260'C $5'C. -Immersion time: Within 5i1s

~ ALPSALPINE CO, LTD.
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REFERENCE

<EOMEEZR>
<Other precautions>

1) TRO&IEP. C. B. OLALBhERUETHERE, SR (LD,
Please avoid soldering on upper surface (the component side surface) of the PC
board as shown below

. ¥
Bhk .
Solder Terminal
Kok Af
Products insertion side
BhE
Solder P.C.B.

2) FREROTENY-V4WKToROBCHERLVES, (RAROAYXBEEREHROTEL )
(TRAYF 278N 9-20lZ@UEEER ) BARN 5 4B
If there is electrical circuit pattern under this product. the pattern have to be
properly protected with insulated material. Becase the gap between PCB and bended
portion of frame is very small.Viewed from mounting side

Y 1.4
0.2 carefully area

O Ogi ©)
< X—&2-D— X

O

10.

&
Y
0.5

1

BARNLYRRE
VIEWED FROM MOUNTING SIDE

3) ¥BT w7 BORFCOVTRIZI-F -AR779 7 ANRATHREN DY, REAROEREEYFSNTIRERLET.
Please avoid cleaning of PCB board because the flux used during the dip soldering process
may enter the encoder and cause poor contact

4) BREBATNDEERUEALERBLTCHERBEL T,
Please solder all inserted metal terminals and bracket to a PWB

5) Selective soldering0®al. Dip solderingt#4H2sY3307€,
EHERRRTRARTO LX BT AOBLLE S,
Please thorouahly test and decide appropriate parameters for soldering by your soldering
gquipment under actual condition of production. (for example ., parameters for selective
soldering can be different from for wave soldering.)

6) Spray flaxer0rel, Ba0EENN ST laxFRALELEIRLTTED,
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

7) FRROFBRERADHARYFTE, N W ZRFCEEHBESATERAHVETOT,
RRBRARNNNSKVEORERNET
care must be taken not to expose this product to water or dew to prevent possible
problem in pluse output wave form.

8) ZRGBERRETEHYIEROT, RARRK S A BAZIRGABLRALRARERRCIRONDY ET.
A=ty bARHTOREIHEERLEVTTE D,
Rt BRAZERETHRM (B J6H, KER, o%, BRH, #3H)
BAF0+Y AR ERESH3H (61 2UI2 T4, RRAL BRA)
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 agas.
(rubber , glue , adhesive . plywood ., packaging material)

-materials which may generate low-molecular-weight siloxane gas.
(silicone base rubber , lubricant . glue)

9) BRERAT. XBEBTHRET. RENERENNARAT TR, RIAOER) -75%%3%
BAHYETOTIHERCESEVTTEL,
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

10)YV4aBATHRIL, BeBEHENLONDEEREN DS CERNRESHREHOYFT.
YYIOTED BASEOENERG. AEGENTTRATIAREOEEAOBLUET,
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.

11)EREEERO LR, TRAGETEEROEEHRAGTE N,
HEERORTERE150~350, EE20%~BH¥0REFALRYET,
BREEERD LR, TREETRBEOERHF 2T 7700, BB AHBTNTEN CONERNKELEY FT.
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 deagree Celsius and related humidity 25 to B85%
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

12) RaA BT 0RNBITBAV (AFL RSO LR TTEL,
AR EVEERMGET L, AEFAROFRERY FT,
Insert these switches to the specified mounting surface and mount them horizontally.
If not mounted norizontally, these switches will malfunction

13)BRADVRBETHERENE I CERHRORHSAVENRRDAARORR L
BACLHHYFTOTY MREBLFOCEE( AL,
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.

ALPSALPINE CO.,LTD.
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4
19.540.5

LLOY DIE CASTING

ERBKE
MOUNTING

SURFACE

(15)

)
o
co
'
©
©

D.E:

RERTER #8% +0.1
(BARLYERR)

P.W.B.MOUNTING DETAIL

\\\L >
1X45° CHAM v

0.5Xx45° CHAM

HARWERL TS,
SHAFT ANGLE IS

OPTIONAL.

(11.5)
10.510. 5

(11.5)

(SWO1)ENES

10.5+0. 5

ENCODER OUTPUT SIGNAL

TOLERANCE+0. 1 GERIDIEL:
VIEWED FROM MOUNTING SIDE C.W. ROTATION
10. 2 N CBIE OFF t
7.8 TERMINAL A-C oy __
P2 M ERGAR OFF
; CENTER HOLE B-ClitH
v TERMINAL B-C gy __ _
4-$1. 2'0 "% HOLES
- ! g/ RARE FLAME
D | ™M D N Y {b
|| Pt S
<t ™M |4 Va M~V oo .
X E() ( = X - . O
N D= | —
@, | 4 BB ABRIERE - _
AEV‘¢ RC TERMINAL DETAIL EEBaBAOHE =
— - TOLERANCES UNLESS OTHERWISE SPEC
2. ‘ ol . L= 4 $0.2
4 5- 1'% 'R HOLES gtfﬁLci#h m 4 L= 16 40,3
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