REFERENCE

CLASS NO. TITLE E#EER T a—45 —REE
------------------------- Rotational encoder specification

1.—f%ZEIE General
1-1 EF#E General
CORBFRERTELTEFRBICAVIMINERREA 18 MO—4)—Toa—4ISERAT .
This specification applies to 18mm size rotary encoder(absolute) for microscopic
current circuits, used in electronic equipment.

1-2 #Z#4KEE Standard atmospheric conditions
AR R A IXHFICIEE DLZVRY . ROIKETITS,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:

mE Ambient temperature :15°C to 35°C
H*HEE Relative humidity :25% to 85%
K[E Air pressure :86kpa to 106kpa

BL. BEZELG AL ROFBERETITI,
If there is any doubt about the results, measurement shall be made within the following limits;

mE Ambient temperature :201°C
tHxHEE Relative humidity :63% to 67%
SE Air pressure :86kpa to 106kpa

1-3 {FRRE#H
Operating temperature range :-20°C to +60°C

1-4 RFREHE
Storage temperature range :-40°C to +70°C

2. t81& Construction
2-1 sti% Dimensions
RHRIIEIC LB,
Refer to attached drawing.

2-2 #EE Function

(Swol)m—4)—T>a—4— :Rotary encoder
3. ¥ Rating
3-1 EHAE Rating (resistive load) :D.C. 10V, 1mA
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REFERENCE

CLASS NO. TITLE Eizfs T o—45 —HHEE (SWO)
------------------------- Rotational encoder specification
4. ESMIMEE Electrical Characteristics
IHR & R
Iltem Conditions Specifications
41 Evh R U5 fERE 4EYR 15ROy
Bit and code quantity 4 bits, 15 position
4-2 HAha—F FEMIE. AT IO —FRICKD JLA4a—k
Output code Refer to output code table Gray code
4-3 AR CEEV)IRFEEIMTFMIC IMA DEBRERL. 4 WMFECTRET S, 10Q max.
Contact resistance | BIFE XSV VI EIEIZTITI.
Measure voltage drop, when apply 1mA between Terminal C and each
terminals .Then calculate contact resistance/
The measurement is done at the click position.
4-4 HgiEn i F - B f#RfE 1< D.C.250V ENANY %, InF- AR ST 10MQ RLE
Insulation resistance | Measurement shall be made under the condition which a voltage of 250V | Between individual terminals and
D.C. is applied between individual terminals and frame. frame:10M Qmin.
4-5 iii &£ I F—HT R8I A.C.50V 1 73 fElE =& A.C.60V 2 FYREENMNT 5, BG 7V HEBWIENGNIE,
Electric strength (Y—HEK 1mA) Without damage parts arcing or
A voltage of 50V A.C. shall be applied for 1min or a voltage of 60V A.C. | breakdown.
shall be applied for 2s between individual terminals and frame.(Leak
current:1mA)
4-6 RAVFUT M TERERIEEIBR<fig.1>% ALY, EERE 360°/s RS THEELRES 5.
Switching Measurement shall be made under the condition as follows
characteristics
<fig.1> <fig.2>
D.C.10V
OFF
10kQ 10k Q
A ImF B I F
Terminal A Terminal B 25V---qtl - F--
ON
Li Lti _J 3
—> le—
—OC IfF -
| Terminal C
4-7 Fra)y J—F® OFF—ON XU ON—OFF OIE® . 71 2.5V OFEBEHEICTHRE | t1,t3=20ms
Chattering ¥ 5,
Specified by the signal's passage time from 2.5V or each switching
position(code OFF—ON or ON—OFF).
4-8 ISIUR O—F ON DARS D 2.5V LI EDBEEEEEEEL. FriUsy 13 MEED | t2=20ms
Bounce FIS5ms LLED 2.5V LLTDO ON BN EETHEDET B, F-. BEI/ (X
< 2.5V U T OHHEAD 1ms U EHLHEIT. BIDOEE/ A XLFIET 5,
Specified as voltage change time exceeding 2.5V in code on area Noise,
located between chatterings t1, and t3, with ON time of 5ms or more
apart from both to be regarded as bounce, t2 When there is an ON time,
below 2.5V, of 1ms or more in bounce t2 area, the bounce to be regarded
as individual ones.
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CLASS NO. TITLE EEEfs T a—4 —iREE (SWO1)
------------------------- Rotational encoder specification
5. #4AI1ERE Mechanical characteristics
= & B
ltem Conditions Specifications
5-1 2REAE 360° (TZVKRLR)
360° (Endless)
5-2 Sy BRI TRIE 60+20mN-m
Detent torque Measured at standard atmospheric conditions
fiit A G BR % : 60 +20/-45 mN-m
After Endurance life
:60 +20/-45mN-m
5-3 2w B 15 HYwd
Number of detents 15 detent
5-4 SO BE 24+3°
Detent angle
55 SR T RHOEBD—AMIZ 3N DA% 10 BRAMZ 3. HFOWEB. ELLHIOEN
Strength of terminal A static load of 3N be applied to the tip of terminals for 10 seconds in | —&o
any direction. {BL. HmFOHEHSY LR ET S,
Without damage or excessive
looseness of terminal bend is
permitted.
56 OIS EIRE BHIALIREE  BADIRL AT 100N O H% 10 BREIMZ S, BMOWE. ELLAIDENS
Push-pull strength of | B5IE5&E D 5IEAMIZ 50N O H%E 10 FEMR S, &
shaft (LyhEREIRE REACERENENIL
Static load of 100N (push) or 50N (pull) shall be applied to the shaft in | Without damage or excessive
the axial direction for 10s.(After installing) play in shaft. No excessive
abnormality  in rotational
feeling.
5-7 #WAS AREEE LR E &Y 30mm OB IZ 50mN-m O/ (FE—AV MR | 0.6 x L~ 30mmp-pMAX
Shaft wobble %, (L IFEfFITRSE)
R 30mm [SEFAWVESIFBAEDORIZES, L FAEME (RFEANS | (L:shaft length)
a){ﬁlﬁ) tj‘éo <:| BENDING MOMENT
The main body is fixed. bending moment of 50mN-m to be applied to SWITCH
the shaft at 30mm from the mounting surface. 30mm THE MANBODY IS
If the shaft length is less than 30mm the value shall be calculated as
right formula.
L: Measurement point from mounting surface.
58 BDRTIRANHEA S 0.2mm MAX
Shaft play in axial
direction.
59 D EE S FH S AERITAET 3. 4° MAX
Rotation play at the | Measures angle for rotational free play.
click position
510 | mfti+LosEE BROKIZRA Y FAFREMR TTHEALESL,
Notice for mounting TIMATRAVFRADSIERVEEARDOA AN EMEE L, (AT
I OEEELEY . FALERHEBERUVRMYFRAEDBENTR
EELLHAREMENHYET,
Hold the bushing use front panel or light pipe.
Because this switch not has thread. If don’t hold the bushing, the switch
maybe become intermittent rough mounting after soldering by knob
stopper force.
MOUMTING DETAIL
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CLASS NO. TITLE BRI -5 —BREE SWO1
------------------------- Rotational encoder specification ( )
6.Mt AtERE Endurance characteristics
HE eSS K
ltem Conditions Specifications
6-1 Lw>EiFan |A T THZER 600 £EORST, £EGAED 90% U LIThizYEESE5, | 30,000 FE
Rotational life The shaft shall be turned at a speed of 600cycles/hour and over 90% of the | 30, 000 cycles
rotational angle.
6-2 [fitiE 14 mE 602°C./RE 90~95%MDIERIEPIC 24010 HEIMER. BE. BiEHRIC | 4-1~8 RU 5—1~3 HOMRK
Damp heat 1.5 BEIRERAET S, EmRBTHIL,
The encoder shall be stored at a temperature of 60£2°C of with relative humidity | Specifications4-1~8 and 5-1~3
of 90% to 95% for 240+10h in a thermostatic chamber. And then the encoder | shall be satisfied.
shall be subjected to standard atmospheric conditions for 1.5h, after which
measurement shall be made.
6-3 [t #A4% RE 703 CHOEE#EDIC 24010 FFEINER . EE. BEPIC 1 5FRIKERE | 4-1~8 RU 5—1~3 HOHRK
Dry heat Ed 5 EmETHIL,
The encoder shall be stored at a temperature of 703°C for 240+10h in a | Specifications4-1~8 and 5-1~3
thermostatic chamber. And then the encoder shall be subjected to standard | shall be satisfied.
atmospheric conditions for 1.5h, after which measurement shall be made.
6-4 [MEHE AE-40E3COEEERIC 24010 HREIMER . BR. BRBPIC 1.5 FEKER | 41~8 RU 5—1~3 IHDHIE
Cold BES %, EmERTHIL,
The encoder shall be stored at a temperature of -40 *+ 3°C for 240 £10h in a | Specifications4-1~8 and 5-1~3
thermostatic chamber. shall be satisfied.
And then the encoder shall be subjected to standard atmospheric conditions for
1.5h, after which measurements shall be made.
6-5 [fi% Tt 60cm DESLVHBEOEEDHFRAMNSE =LA ILERSaVH)— DR EIZE | ELOVER., BIEEHAEC 41~
Free falling HETIE3, 8 RU5-1~3 DIREEHR TS
The encoder shall be fallen freely at any posture from 60cm height to the concrete | Z&, ({BL . SiFE D E R L&
floor covered with vinyl-tile. After which measurement shall be made. <)
No excessive deformation or
damage.(Except the
deformation of terminals.)
And specifications in clause 4-1
~8 and 5-1~5-3 shall be
satisfied.
6-6 |1 10~55~10Hz &ZEAL 9 HHREN(1 A 1 5/4RIE 1.5mm)Z X,Y,Z. &£HAMIZ 2 B | 4-1~8 KU 5—1~3 HOHIE
Vibration mzs. (& 6 BfE) TR HIE,
The following vibration shall be applied to the encoder, after which measurement | Specifications4-1~8 and 5-1~3
shall be made: shall be satisfied.
The entire frequency range, from 10 Hz to 55Hz and return to 10Hz ,shall be
transversed in 1 min.
Amplitude(total excursion):1.5mm
This mation shall be applied for a period of 2h in each of 3 mutually perpendicular
axes(A total of 6h).
6-7 [Bh/KMHE IEC 8% IPX7 HHE &L LTOERERET DL, 4-1~8 RU 5—1~3 HOHHE
Waterproof property | XA vF%KiE 1m (2 30 SREIKESE =%, BIET S, EWmRTHIL,
IEC standard IPX7 corresponding, and satisfy the following conditions. Specifications4-1~8 and 5-1~3
The switch shall submerge in the water depth at 1m for 30minutes, shall be satisfied.
After which measurement shall be made. BIE (TP EHEFIm>T-IKEEIC
o150mm TITICé&,
— Do the measurement with
Y moisture wiped off.
Tm
L b
ENOOD’EE‘(_/,—
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REFERENCE

CLASS NO. TITLE E#f o a—4 —HRgE

SWo01
......................... Rotational encoder specification ( :

7.13A it Resistance to soldering heat
TROBALF T REGICTHERADER. BEOGNIE, BRMICEEDLNIE,
At the specified by soldering conditions below. There shall be no deformation cracks, in mold part.
No excessive abnormality in rotational feeling.

[ZATFITE&#H Soldering conditions

FIAFDIZE Manual soldering
imPE 350°CLAF . B¥fdl 3 LU
Bit temperature of soldering iron :350°C orless.
Application time of soldering iron  : Within 3s.

T1vT XA DIHE Dip soldering

fHERER t=1.6 WEHFEEBR

TSV R HE 082 UEDNTSVIRERWEAKX IS/ —ICTRATSE . ERIRED 3 50 2.
Jye—k (EIRRERE 100°CLATF., B 2 2 A

IFATFE SR 260°C5°C, BERS 51 F)

U EDTEE 1 EFET 2 HBET 5.

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

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 2/3 of its thickness.
Pre heating

Surface temperature of board : 100°C or less.

Pre heating time: within 2min.
Soldering

Solder temperature : 260+5°C
Immersion time : within 5+ 1sec.

Apply the above soldering process for 1 or 2 times.

<THEMFEOTIEFE>

IR E B FEVNES,

R &5I1Z PW.B.O) LEIZHEAMHET HEMRIEBPOHILIEELY,

AT, BB E TRRERFLEVTTIL,

Selective soldering ®15& (X, Dip soldering EEHMNELYET O T, BATNCEHRIB CTROMERD LEHHREEHFELLET,
Spray fluxer DIH& L. BFORER/MS flux HBALLENDKSICLTTEL,

oMb

< Caution for soldering>
1. Soldering an object: both terminals and mounting plate.
2. Please avoid soldering on upper surface of PW.B. as shown.
3. After soldering, please not to wash or clean products by liquid such as solvent or any similar.
4. 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.  If you use spray fluxer equipment, please prevent the flux from entering the inside of product from mounting side.

, KT
Fhk T~ Terminal
Solder
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REFERENCE

CLASS NO. TITLE EEEf T a—4 —iHKE
------------------------- Rotational encoder specification

(SW01)

8. ZMfth, YKL  EDEE Precautions in use

8-1, B BE DEENMERHLLDT=8 . BT DAL A TRICIFEBRLAENESCERERLEY . HIIRSHER)
Do not wiring on the PW.B. under staking portion of bracket to prevent miss operating.(refer to assemble draw)

82, REIEER. ZEOBAMRVBERMEA XPERIFTZEL,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-3. REGIIA —T (A HER. BUSGIEE REWMSE. [HHREHE. EERSBLEO—RETHFAICH HELLIOTY,
EamFEE. FTEMER. HXHIIRBLEOEELRECEESENIROLNIARIFERASNDIESE, BEHICTEEHOREEETRD
L ATHERLZEN,
This product has been designed 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, please make verification of conformity or check on us for the details.

8-4 8%V )V IDHEMIBE TREIRET 2L TIRFUIAICHHBANREL, BLIVVINELLIENHYET,
When the shaft stayed at without detent position for long term period.
It may have an extra light detent feeling by generated a dimple on the plastic surface.

8-5,9\# appearance
UEEICEAH>TEA BEL, FHEFFICELVIEDEIL,
There can be rust on the cutting side.
But the thing that there is no remarkable hindrance in soldering.

8-6 I FHI—T4 oV RIETTROSHREEELYERY M FTEAIZERTHIE,
44 1% Humiseal UV-40 &9°5%,
ERUNDOEH#TI—TAoTRIZETTH5EI1T. BERICTESHORERETo>TIZELY,
Spread the terminal Department coating medicine from parts matching face in the figure below on the mounting surface.
Condition: Humiseal UV-40
Please make verification of conformity when using it on conditions other than the above mentioned.

HamatmE
Parts matching face

ER{TIFm
Mounting surface

8-7, HHQIFABETIHYERADT, FAREICI > THMBARNERRIIBALESEEZRECTHENHVET,
F—tYrRICUT ORGEMEZFERLENTTEL,
-BRAE . BRAE A REF LT HEM (Bl T L4 35, &R, EBHLEaH)
AEDFIAXYUHREFET DEM (B )L RT L BB EEFD
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 gas. (silicone base rubber, lubricant,glue)

8-8, BEERET XIIHBETHIRET RANHRITHABZRET TR ImFREOER) IV RET S
BNLHYET O TTHEAICESHEVTTEL,
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.
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CLASS NO. TITLE EEEf T a—4 —iHKE
----------------------- Rotational encoder specification

(SW01)

8-9,URIZHAT IR, MICHEREU LD HPEERENMOLSLBGLI RS HHEELHYET,

8-10

8-11

8-12, BRA S VR THEASNEY LERAFHOBMOAYHATERLHERRDRREE

, BEAREREOIAEETHEALTKECLEDLSITEA T TTEN,

YRIMTEL HAREOENERL. RERMEUT CTHRATEZIRENDERESELLET.

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.

JERREHEO LR, FTRGETRAMROERFERIETEEZEA,

EMEFMOMEITREIR 15°C~35°C, iR 25%~85%DERIEFHICRYET,

FERREHEOLR,. TRIGECTRYBOEREELITIES L. BEEICERREN ATRENESNERNDEICLEYET,
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°C to 35°C 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.

KECHESLGWEFRFTES & BEFRODERELYET,
Insert these products to the specified mounting surface and mount them horizontally.
If not mounted horizontally, these products will malfunction.

FHIENHYEST DTN FICFHIEREZE,

If this product is used under dusty conditions, dust or debris may get 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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CLASS NO. TITLE EEHI I—45 —HBRE
i L (SW01)
------------------------- Rotational encoder specification
4EvhHAO—FE
4 BIT OUTPUT CODE
| PesitionMol L 4Lz J s L4 |5 e L7 gl a Lo | i 2 ax | 14 15 ]
Rotation anelel® ) [u] 2 48 T2 ] 120 [ 144 | 168 193 il b 264 | 2R e i
7 1 L L L L L L L L
- 2 L L L L L L L L
E 3 L L L L L L L L
E 4 L L L L L L L L
SCz0h) L ] L ] L ] L ] L L L L L L L L L L L
JEVERFIE. #HF NO.5
Common terminal is terminal NO.5
@ 11 ON(RimFEOEU M a—k) IKEE
ON OUTPUT
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ME-CHECK: ST-CHECK: PE-CHECK:
JERL EZME 'PBT THRE#HEEZFIR a3 (0°) &F5,
NOTES BUSHING MATERIAL:PBT POSITION NO. 1(0° ) SHOWN BELOW.
e e :PC
SHAFT MATERIAL :PC
E AR B4+ E
> MOUNTING SURFAGE 32.56 =025 20.2
= 2-3.7 \_8.75 17.5 =03 K 18.8
— N %x/
J ¥
J I
5 B L
_ =l o s 82
5-1 ““ Uy —IJ_D S < ?I < -
M 63 E H © & 2 4131
2.5 ' = 15.5 0.1 R T 5 (COM)
3.75 e S -
12.5 |
BftoN-TiER HARZEL0.05 (EmimAARD

BEYMIIERELT YT

P.W.B. MOUNTING DETAIL TOLERANCE:0. 05

VIEWED FROM MOUNTING SIDE.

BLACK PART:DO NOT SOLDER AND NO WIRING

FOR ELECTRICAL CONTACT VIEWED FROM MOUNTING SIDE.

EEMEISEE
THE TRADEMARK POSITION
IS ARBITRARY.

- 196 R PNE 5
115 A TERMINAL DETAIL 2
‘ <« SCALE (3: 1)
N
‘N ! qm_ i\
Lo N
Sle| 7B 1 B—f218 -
= | W <
v o2 4 31 7%  HOLES 0.75 +0.05
A IR 5-01.05
! 2 5 IEELEEHHDHFEE
M 3 75 TOLERANCES UNLESS OTHERNISE SPECB
12. 5 L =10 +03
10 <<L <100 |+05
- B 100 é L |=#+0.8
EIRIRE t=1. 6mm
P.W.B. THICKNES t=1. 6mm fE |,
ANGULAR DIMENSION
15P
- R — B RE
SHAFT COLOR:Gray | |
PART NO. NAME SPEC MATERIAL FINISH
ALPSALPINE CO, LTD.
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CHKD. 2017-08-10 TITLE
J. YASHIRO @6 18mm size encoder (1/1) ||
APPD. 2017-08-10| uniT DOCUMENT NO. E
SYMB DATE aeo | ciko | oseo | S. URUSHIHARA mm LE2180A14 4
s: [o: Jv: [u: I |




