CLASS NO. TITLE BlEsRToa—4 —HKE
------------------------- Rotational encoder specification

EC18AGB20406

1.—f%3IE General
1-1 BFA#E General
COUKRERFTELTEFRBICAVAHMNERERA 18 #0—4)—Toa—4IEAT 5,
This specification applies to 18mm size rotary encoder(absolute) for microscopic
current circuits, used in electronic equipment.

1-2 #Z#4KEE Standard atmospheric conditions
HER VAR EHICIEEDGLRY . ROIKETITS,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:

BE Ambient temperature :15°C to 35°C
fAxEE Relative humidity :25% to 85%
SE Air pressure :86kpa to 106kpa

BL. BREZELEHEIE. ROZERETITI,
If there is any doubt about the results, measurement shall be made within the following limits;

BE Ambient temperature :20+1°C
H*HZE Relative humidity :63% to 67%
S[UE Air pressure :86kpa to 106kpa

1-3 EREEEHEHR
Operating temperature range :-20°C to +85°C

14 REFREGE

Storage temperature range :-40°C to +85°C

2. t&1% Construction
2-1 <ti% Dimensions
TR EIZ KD,
Refer to attached drawing.

2-2 #%BE Function

(Swo1)B—#4#Y—x>ra—4— :Rotary encoder
3. E#& Rating
3-1 EHEZA=E Rating (resistive load) :D.C. 10V, 1mA
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CLASS NO.

TITLE

BRI a—4—HiRE

. - (Swo1)
------------------------- Rotational encoder specification
4. ELKHIMERE Electrical Characteristics
=R E30 B
Iltem Conditions Specifications
4-1 EvrR U fREE 4EYR 16K Iy
Bit and code quantity 4 bits, 16 position
4-2 HAa—k ML, AT AO—RRIZEKD =
Output code Refer to output code table Gray code
4-3 BAME CEEV)IHFEEHFEMITIMADEERZRL. 4IHTFEICTAET S, | 10Q max.
Contact resistance BIE IV IREIZTIT,
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 HZIE % F - B4R 1< D.C.250V ElMNg %, I F - BT ARFE (ST 10M Qe E
Insulation resistance Measurement shall be made under the condition which a voltage of | Between individual terminals and
250V D.C. is applied between individual terminals and frame. frame:10M Gmin.
4-5 it B £ iH F—ER{TARAEIC A.C.50V 1 2 FET=IE A.C.60V 2 FXREENNT 5, BI5-7—7-BBRENENIE,
Electric strength (U—DFEFK 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 RAYF T T ERBIRE [ <fig. 1>% AL, BléRéEH 360°/s MRS TERIEELBIET 5,
Switching characteristics | Measurement shall be made under the condition as follows
<fig.1> <fig.2>
Yl D.C.10V
o ’I ||| /I |! iN
I 1
AT B #H ||| I | I |!| ||
L Terminal A ' R 2_5v...-|1|.|11 ............ ||L ............ ||l|| --
Il 1 |l
.r -i ON ! | J 1 |
e t1 2 —J t3
+—oC ﬂ'ﬁ“ﬁ? —> N le—
Terminal C
4-7 FrRIT J—F® OFF—ON KU ON—OFF QgD H 1 2.5V O@E:BFRICTHR | t1,t3=20ms
Chattering ETI 5,
Specified by the signal's passage time from 2.5V or each switching
position(code OFF—ON or ON—OFF).
4-8 INOUR J—F ON OFH® 2.5V U LOBEEEEMEL. FraUvy t1,13 &L | 2=20ms
Bounce DEIZ5Ms LLED 2.5V ITO ONEAEETHLDET 5, £, #BEN/
AXMIZ 2.5V U TOEED 1ms U EHDHE L. BIDOTEE)/ X LB
T%,
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 EEER T a—4 —HIEE
. e (SWo1)
------------------------- Rotational encoder specification
5.8 AERE Mechanical characteristics
HH &f &
Iltem Conditions Specifications
5-1 £EER/[E 360° (T2RLX)
360° (Endless)
52 SUvHRILY AERRRE (TR 30+£15mN-m
Detent torque Measured at standard atmospheric conditions
Mt AEAER#%:30 =20 MmN m
After Endurance life
:30 =20mN-m
53 PAPZE-L 16 |mYUvY
Number of detents 16 detent
54 Do B 225+3°
Detent angle
5-5 IR HFEHDIEBED—HMAIZ3N O HZ%E 10 HREMZ 5. HFOWHE. ELLAL2OENS
Strength of terminal A static load of 3N be applied to the tip of terminals for 10 seconds in | &.
any direction. BL. WmFOHEAYIFEET S,
Without damage or excessive
looseness of terminal bend is
permitted.
56 B ERE EhRLSRE  EHOMLAMICZ 100N O A% 10 FEIMZ 5, DA, ELLVIZDOENIE,
Push-pull strength of | &51%5&E BD3|EAHMIZ 50N D L% 10 HEMZ 5. BALICEEMNENILE
shaft (v h3EEIKEE) Without damage or excessive
Static load of 100N (push) or 50N (pull) shall be applied to the shaftin | play in shaft. No excessive
the axial direction for 10s.(After installing) abnormality in rotational feeling.
57 A4S AhEEE LB E LY 30mm OEEIZ 50mN-m OBIIFE—AVRE | 0.6 x L~ 30mmp-pMAX
Shaft wobble mz%, (L [FEfFTHRSE)
BRA 30mm ITHEAWMEEIEEDRICLD, L ITRIFEME (BfFEH | (L:shaft length)
Bo){ﬁﬁ) &j—éQ <:| BENDING MOMENT
The main body is fixed, bending moment of 50mN-m to be applied
to the shaft at 30mm from the mounting surface. 30mm THE MAINBODY IS
If the shaft length is less than 30mm the value shall be calculated as
right formula.
L: Measurement point from mounting surface.
58 HMDRSRHEHS 0.2mm MAX
Shaft play in axial
direction.
59 B0 EER 5 A 4 BERICTHES 5, 5° MAX
Rotation play at the | Measures angle for rotational free play.
click position
5—10 | mftr LoiEE EROBKICRYFRFEMZ TIERAESL,

Notice for mounting

TYMATRAYFRADSIZRUVEEAROHTARHBENERL., FA
ERFETOBREELY ., ARG FHEBRERVRMIFRAEDEEN
FRELGHAREELAHYET .

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.

MOUNTING DET&IL
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CLASS NO. TITLE EER T a—4 —HIEE
) L (SWo1)
------------------------- Rotational encoder specification
6. AtE#E Endurance characteristics
HH ESEs R
ltem Conditions Specifications
6-1 [Lw>EFdn F|ARTEZER 600 FEDEST, 2EEAED 0% U LICH-YEESESH, | 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 (iR SR 60£2°C, iEE 90~95% DIFRMEHIC 24010 BFEIKER. FiE. B2HIC | 41~8 RU 5—1~3 IHDHRK
Damp heat 1.5 B E®RBIET 5, EMRTHIE,
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 |fit 4 AEBSE3CHIEREFIC24010 HENER. BE. BRPIC15BHMKERA | 41~8 RU 5—1~3 HDHRIE
Dry heat ET 5 EHMETHIE,
The encoder shall be stored at a temperature of 85+3°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 [ % RE-40=3°COIEREDRIC 24010 FFEKER. R, BBPIC 1.5 HEKER | 4-1~8 RU 5—1~3 HOFKK
Cold BIET S, EHRTHIL,
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 |fit3% T 60cm DESLYHRDEEDFRANSE =LA ILER>F-OaVV)—FDKREIZH | ELWVER. BIEEHEC 4-1~
Free falling BETEE5, 8 RU5-1~3 DIREEMHET S
The encoder shall be fallen freely at any posture from 60cm height to the concrete | Z&, ({EL . I FE D TR (LR
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 [fiftRiE 10~55~10Hz EZEL T HIREN (1 BH 1 2/4R1IE 1.5mm) & X,Y,Z, &AM 2 B | 4-1~8 KU 5—1~3 EHOKHE
Vibration Mmz%, (5 6 B§fE) ETHRTH L,
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 motion shall be applied for a period of 2h in each of 3 mutually perpendicular
axes(A total of 6h).
6-7 [hkiE IEC #5318 IPX7 HHE &L LITOEBEFHR T 5L, 4-1~5 RU 5—1~3 HORIE
Waterproof property | R4 wF%KFE 1m (2 30 DEIKESEEZATET S, EHETHE,

IEC standard IPX7 corresponding, and satisfy the following conditions.
The switch shall submerge in the water depth at 1m for 30minutes,
After which measurement shall be made.

Specifications4-1~5 and 5-1~3
shall be satisfied.

BIFE T KD EHEIm o KEEIC
T2,

®150mm Do the measurement with
’«—-’ moisture wiped off.
]
\:T—_f_.k/_\
1m
TR
ENCODE’R/(_/
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......................... Rotational encoder with push momentary switch specification

7.1XA -T2 Resistance to soldering heat

TROBALMTEHICTHRBEDER . RBEOLGN L BMICREDRNI L,

At the specified by soldering conditions below. There shall be no deformation cracks, in mold part.
No excessive abnormality in rotational feeling.

IFAE 44 Soldering conditions
FIZATZDHEE Manual soldering
R 350°CLUTF . B¥fE 3 BRI

Bit temperature of soldering iron :350°C orless.

Application time of soldering iron  : Within 3s.

T4y ZADEE Dip soldering

HERER t=1.6 EERREER

TIVIR HE 082 U EDTSVIRERWRAR TSV —ICTRAESE . ERIRED 3 5D 2.
T)e—+k (EIRREEE 100°CLUTF ., B 2 2 LA

FAT URE 260°C+5°C. BifE 51

LEDOIEE 1 EF:EF2EEBT 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.

<EHEMTEOTTEEE>
1. BHRLFBEMSTEVET,
2. HEOK3IZPW.B O LEICHFAMFITET JERITELHIIE,
3. [FALEFITE. BEGETERERELEVDTTSL,
4. Selective soldering Mi5& (&, Dip soldering EEEMNELGYFET DT, BHICEHBRBECTRIEROLEHRELHELLET,
5.  Spray flaxer DHE X, HEDOERER S flax BB ALENLESICLTTEL,

< Caution for soldering>
1. Soldering an object: both terminals and mounting plate.
2. Please avoid soldering on upper surface of P.W.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.

_ e
Fh & ~—1 Terningl
Solder

HhE
Solder
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CLASS NO. TITLE BRI a—5 —HigE

. . . L (SWO01)
......................... Rotational encoder with push momentary switch specification

8. TMfth, BYIKLI EDEE precautions in use

8-1,E B DREEFF L DT . BUTIRD AL A TRINZIFERLAE VKIS TEERELNET . HEIRSE)
Do not wiring on the P.W.board under staking portion of bracket to prevent miss operating.(refer to assemble draw)

82 REITHE. FEDBAMEVBEREARPERITTIZEL,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-3. AEGIA—T A2, BIGHER. REWE. FRESR. BERBLEO—RETFHRFAICH. HELELIOTY,
EmFEE. FTEMER. BXHIIRBLCENEELTECEEENROONIARIFERESNDEEE. BHICTEAEORERETED
L A~THERLZEL,
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.

8-4EE V)V IDHEWMIBTRERET 5L TSIRAFVIAEITHOBADNREL, BLIVIINELEIENHBYET.
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.

8-5,4\#1 appearance
PIEEICEA HoTHE EL. FHMFIFICELLVXEOREIN L,
There can be rust on the cutting side.
But the thing that there is no remarkable hindrance in soldering.

8-6, I FEI—TA UV FIETROR S EELYERYFHEBIZERT DL,
£ 1% Humiseal UV-40 £5°5,
ERUNOEHETI—TAVTHIEEHTHBEE. BERICTTESHORERETo>TEL,
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.

Baatw

Parts matching face

Bt I+m

Mounting surface

8-7, HHRIEABETEHYFERADT, FAREICISTHRARDVERATIEALERBEEZE_IHEIHYET,
B—tyrRICUTOFGBMEERLENTTEN,
“BRAb. BRIEH RER AT HEH (] I LM BZEM, &R, HBEF A
HERFOFYUARERETHEM B 2 UaLRT L HIEHR EEHR)
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, BIEERET XIIHBTIRET RELVPHRIIHMIRET T, ImFROEBR)—INRETS
BADHYFETOTITERICESHENTTSL,
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 EEEM T -4 —REE

. . . L (SWO01)
......................... Rotational encoder with push momentary switch specification

8-9,YVIEHAYTHREIC. MIHREFTEU LD A OCEEFESMOL LRI WIRST HEELHYET .
YRIDTEL BABEOENEER. REFEUT CHATESRENERESBLLET.
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.

8-10,HFEEFHE D LR, TRMETRMBEDERERETETE A,
BEFMDREILEIER 15°C~35°C. FiR 25%~85%DIREFHICBRYET .
EREEHEO LR, TRAETRPBOERSFEETIEE L. BEEITHAHRRENTREMNESINMEZADEIGYES,
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 degree 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.

8-11, BEAAREREDIFTEETHALTKFEIZAEDEISITET T TTSEL,
KEIZESHEWEERHTET L BEFRDERELYET,
Insert these switches to the specified mounting surface and mount them horizontally.
If not mounted norizontally, these switches will malfunction.

8-12, BRMNZVRETHEASNET LERSHAOENMOAVHARROBERRDIREE
BAHZENHYET D TEYREE BT HIRBZEL,
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 El#ER T a—5 —HEE (SWO1)
------------------------- Rotational encoder with push momentary switch specification

4Bk Aa—F%

4 BIT OUTPUT CODE
Position NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Rotation angle(° ) 0 22.5 45 67.5 90 1125 135 157.5 180 202.5 225 247.5 270 292.5 315 337.5

S 1 o [ (] [ J o (] o (]
z 2 [ [ [ [ [ ® [ [
S 3 ° ° ° ° ° ° ° °
z 4 o | o o o[ 0o [ 0| 0| e
= 5(COM) @ o [ ] [ ] [ ] [ ] @ [ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ]

JEVIHEFIL, iHF NO.5

Common terminal is terminal NO.5
@ 171 ON(BimFEaEUM T a—h) KEE

ON OUTPUT
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T.SUIZU 2017-02-23

1.5:1

CHKD.
K. SASAKI 2017-02-23 @6

TITLE
18mm size encoder (1/1)

APPD.

SYMB DATE aprp | oo | osao |- URUSHIHARA 2017-02-23

UNIT
mm

DOCUMENT NO.

LE2180A13

ME-CHECK : ST-CHECK : PE-CHECK :
JEEC M2 E PBT
NOTES BUSHING MATERIAL:PBT .
e B :PC THREMEZX 1R3> (0°)ET 5,
SHAFT MATERIAL :PC POSITION NO.1(0° ) SHOWN BELOW.
E R BT
MOUNTING SURFACE
31.4 +0.25 o
Vv
= 2-3.7_Y.8.75 16.34 0.5 %
| o
S
) l ) J [l
o ) ] o 1/ rl_ ) j j R
o o L‘:] I
N
OE% o | o N\ g 8
Ry riririvpg ; K
g;ﬁﬁ 1] 5-3.5 o 004 |+0.25 <| 1o 2 4[31
: e S S S 5 (COM) [ |
3.75 sl <
12.5 IS}
BFHER SBFRZEL0.05 (ARamiE AR BEMEIIEER
BERYMIIEFGELT) T THE TRADEMARK POSITION
P.W.B. MOUNTING DETAIL TOLERANCE+0. 05 DEPENDS ARBITRAILY.
VIEWED FROM MOUNTING SIDE.
BLACK PART:DO NOT SOLDER AND NO WIRING -
FOR ELECTRICAL CONTACT VIEWED FROM MOUNTING SIDE. p
_ 196 i - SRR K s
11,5 — TERMINAL DETAIL &
- - i .
T— | o =
el e g- -5 191 85 < 5
= | i o
-2 e 1- s HOLES 0.75 =+o0.05
N AN s
A TN 5-91.05
! 2.5 HELEREOHEE %_
5 (COM 3. 75 LS OES T ;3
12.5 L =10 +03 |8
10 <L <djoo |#05 §
RARIEE  t=1. 6nm e Y E
P.W.B. THICKNES t=1. 6mm AE +5 |5
ANGULAR DIMENSION a
16P g
_  — _— D —  |me. 2 S
SHAFT COLOR:BLACK| |
PART NO. NAME SPEC MATERIAL FINISH :
ALPS ELECTRIC CO., LTD. |:
DSGD. SCALE NO. ~
2
-
Ed

S: |D: |V: |M:
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