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CLASS NO. TITLE EEafToa—5 —HgEE
------------------------- Rotational encoder specification

1.—f%3IE General
1-1 FEFA#E General
COEFREFELLTEFHFJICAVWAMNERRERA 18 20—42)—I a—%IT#BAT 5,
This specification applies to 18mm size rotary encoder(absolute) for microscopic
current circuits, used in electronic equipment.

1-2 1Z#4KEE Standard atmospheric conditions
HBREVAEIFIIREDLTVRY  ROKETITS,
Unless otherwise specified, the standard range of atmospheric conditions for making measurements and test is as follows:

RE Ambient temperature :15°C to 35°C
HExHEE Relative humidity :25% to 85%
K[UE Air pressure :86kpa to 106kpa

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

RBE Ambient temperature :20£1°C
ExZE Relative humidity :63% to 67%
K[UE Air pressure :86kpa to 106kpa

1-3 FERREHE
Operating temperature range :-20°C to +60°C

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

2. t81% Construction
2-1 =ti% Dimensions
ATHEIEICED,
Refer to attached drawing.

2-2 H¥%BE Function

(Swo1)B—#%Y—xT>a—4— :Rotary encoder
3. & Rating
3-1 EHAE Rating (resistive load) :D.C. 10V, 1mA
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REFERENCE

CLASS NO. TITLE E#sfsToa—4 —HEE
. e (SWo1)
------------------------- Rotational encoder specification
4. BEXRMIMERE Electrical Characteristics
15H ESU &
Iltem Conditions Specifications
4-1 Evh SR U S fREE 4EYb 16 RDSay
Bit and code quantity 4 bits, 16 position
4-2 HAa—k P, AT DO —RRICELD JL4a—k
Output code Refer to output code table Gray code
4-3 At CEEV)IRFEBMHFMICIMADEEBRERL ., 4ImTFEICTRET %, | 10Q max.
Contact resistance BIEE D)y IHBLEIZTITS,
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 HEm i F - B {4k fE 12 D.C.250V ENANY %, i F - B AR 12T 10M QL 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 Qmin.
4-5 it EE i F—EN T #RAEIC A.C.50V 1 7 ffZET=1E A.C.60V 2 FREIENNY 5, BI5-7— V- BB HIEN G E,
Electric strength ()—DE#R 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 RAIF T T ERAIE | BR<fig.1>Z FALY . [BlEREH 360°/s MRS TRIERLAIE T 5.
Switching characteristics | Measurement shall be made under the condition as follows
<fig.1> <fig.2>
L D.C.10V
— —
10kQ 10kQ OFF i | i
i I 1
o " I 1l I
o 8 il ! i
» Terminal A L, Terminal B 25Vi.|||-i1”. ____________ H'r'n
/ IRIA] Il [l
/ / i 1 L
/ / IR I It
Il I I
f T ON P ! 1
Li t2 J 3
—oC IF —> N l«—
1 Terminal C
4-7 FrRI)Y I—K® OFF—ON KU ON—OFF DD, Hi 71 2.5V O@BEFEICTIHR | t1,t3=20ms
Chattering E9 B,
Specified by the signal's passage time from 2.5V or each switching
position(code OFF—ON or ON—OFF).
4-8 INDUR O—F ON O#45® 2.5V U EDBEEEERMEL. Fra)vy t113 MEL | t2=20ms
Bounce DREIZEMs LED 2.5V UTDONERERETIEDET S, Fi=. BE/
A XM= 2.5V UTOFEE 1ms L EHDIZE (L. BIOTEB) /1 X EH BT
EEH
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 EEBI -2 —HRIEE

Rotational encoder specification

REFERENCE

5.8 89 BE Mechanical characteristics

EH & ik
Iltem Conditions Specifications
5-1 £EEAE 360° (T2RLX)
360° (Endless)
5-2 SUvHRILY ABHIRRE (S TRIE 60=20mN-m
Detent torque Measured at standard atmospheric conditions
it A 5K E&#4 : 60 +20/-45 mN-m
After Endurance life
:60 +20/-45mN-m
53 PIPZRL 16 mYYvy
Number of detents 16 detent
54 YA 225+3°
Detent angle
5-5 IR EE HFEHDEBED—ARAIZ 3N O H%E 10 BEMZ S, HFOBIE, ELLHIOENS
Strength of terminal A static load of 3N be applied to the tip of terminals for 10 seconds in | &s
any direction. {BL. IHFOEMMNYIEATET S,
Without damage or excessive
looseness of terminal bend is
permitted.
56 BOFMLEIERE BRI BIDIL IS 100N DA% 10 BRIMZ 5., BOMIE, ELLH DTN L,
Push-pull strength of | #h5|E5RE  #O5IEAH @I 50N DA% 10 BEMZ 5. RBARICEENENILE
shaft (Y hEFEIREE) 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.
S-7 L FAZEELITE &Y 30mm OEEIZ 50mN-m OBEFE—A2 k% | 0.6 %L 30mmp-pMAX
Shaft wobble mz %, (L [FEfFIHRS)
BHRAY 30mm (SRS EEDRKITL D, L (FBIFEAE (B4FEA | (L:shaft length)
LDMEE)ET S, <:| BENDING MOMENT
The main body is fixed, bending moment of 50mN-m to be applied SWITCH
to the shaft at 30mm from the mounting surface. 30mm THE MAINBODY 15
If the shaft length is less than 30mm the value shall be calculated as
right formula. H
L: Measurement point from mounting surface.
58 BORSRMA AR 0.2mm MAX
Shaft play in axial
direction.
59 BB A4 AERICTUET 5. 4° MAX
Rotation play at the | Measures angle for rotational free play.
click position
S—10 | MftFLDEE AROHITRA Y FREEMATTERLES N,
Notice for mounting TYMATRAVFARAEDEIE RV EEAR DA A RFHBENEE ., (A
EARFEFOEEEGY . [FAEFTHEBRBERVRAYFREDEREN EWTOH
FRELLGHAREMENHYES . a
Hold the bushing use front panel or light pipe.
Because this switch not has thread. If don't hold the bushing, the FraMT PANEL
switch maybe become intermittent rough mounting after soldering by pRLIGHT PIFE
knob stopper force.
MOLNTING DETAIL
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REFERENCE.

CLASS NO. TITLE EEEfR T a—5 —RIEE SWOT
------------------------- Rotational encoder specification ( )
6.t AME#E Endurance characteristics
EHA S R
Iltem Conditions Specifications
6-1 Lw>E%Hd BERTHZEER 600 FEDRST, £EEEAED 90%LLEIThf-YREsE %, | 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 [fitim % JRE 60£2°C. iBE 90~95%DIERFEHIC 24010 BHKER . BiR. BEPIC | 41~8 RU 5—1~3 IHOHRIE
Damp heat 1.5 BEIRERAET 5. EHMET AL,
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 [fiEnE BET70E3COIERBPIC24010 FHIKER. BiE. BR2HIC1.5REKERR | 4-1~8 RU 5—1~3 IHEDHRK
Dry heat £ B, EHETHIL,
The encoder shall be stored at a temperature of 70+2°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-40E3°COIERIERIC 24010 BENER. iR, BRFIC 1.5 BEKER | 41~8 kU 5—1~3 DK
Cold BES S, EHRETH L,
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 [fif% 1% 60cm DEILYEFDEEDARANSE =LA IVEE SOV —bDKRLEIZE | ELOWER. BEZEHEL 41~
Free falling HAETSES, 8 RU5-1~3 DHKERBE TS
The encoder shall be fallen freely at any posture from 60cm height to the concrete | Z&., (L. S F D ERILK
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 [ #R1E 10~55~10Hz £ZAL T HIREN (1 AH 1 53/iR1E 1.5mm)Z& X,Y,Z. &AMIZ 2 65 | 4-1~8 RU 5—1~3 HOHRE
Vibration nz%, (5 6 BfE) EHETH 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 [hKE IEC #3418 IPX7 HHEEL. LITOEBEFR T 5, 4-1~5 RU 5—1~3 ORI
Waterproof property | XA vF%KFE 1m [Z 30 DREIKESELERBAET S, FHETH L,
IEC standard IPX7 corresponding, and satisfy the following conditions. Specifications4-1~5 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 XKD ZEREMoIIKEEIC
TiT52¢&,
#150mm Do the measurement with
s moisture wiped off.
]
Tm
A
ENOODE/R/i_/i
ALPSALPINE CO., LTD.
APPD. CHKD. DSGD. TITLE BRI a—45—
C-ENG2 C-ENG2 C-ENG2 ROTATIONAL ENCODER
S.URUSHIHARA | J.YASHIRO H.MIURA DOCUMENT NO
syms | pate | appb | crko | psep | 2015/11/24 2015/11/24 | 2015/11/24 5LE218-A12 (4/8)

Confidential




REFERENCE

CLASS NO. TITLE EEEfBI -4 —HHikE

. T (SWo01)
......................... Rotational encoder specification

71X ATt ER Resistance to soldering heat
TEDFAFAFTTEEICTHRBREROER  RIEDLGN L, BREBICEEDRINIE,
At the specified by soldering conditions below. There shall be no deformation cracks, in mold part.
No excessive abnormality in rotational feeling.

[ZATZH1T54 Soldering conditions

FIEAZDHZEE Manual soldering
RFE 350°CLATR . B 3 B LA
Bit temperature of soldering iron :350°C orless.
Application time of soldering iron  : Within 3s.

T1vTIFATZD5E Dip soldering

5 FAEIR t=1.6 MEARERER

TIVIR (HE 082U EDTSVIRERAVRER TSV —ICTHREESE . ZIRRED 3 5D 2.
JJe—*k (EMRREERE 100°CLLTF . B5fE 2 2 LUN

FAT= SmE 260°Cx5°C, FfE 51 8

DEDTEZE 1 EERF 2 EBEET D,

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.

<FHMFTEHEOTEFESE>

ER{TAREHE B FEELET,

RN &SI12PW.B O LEEICHFHAFTFITET HEMRIEHPHIFZEY,

AR BHGETHERERELEVTTEL,

Selective soldering M5 & &, Dip soldering EEHEMNELZYET O T, BRIICERZRECHRAMERDO LEHHRELHBELLET.
Spray flaxer DFA &, BEDEERIMND flax HRALBZNESIIZLTTELY,

a Mo =

< 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.

. K7
Fh & — Terminal
Solder

HhE

Solder LB
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REFERENCE

CLASS NO. TITLE EEEfBT -5 —HHigkE

. I (SWo01)
......................... Rotational encoder specification

8. T, UKL\ EDEE precautions in use

8-1, BB DREMERFLE DT . TR D AL A FRIIFEMRLA VKIS TEERELET . FIIRESER)
Do not wiring on the P.W.board under staking portion of bracket to prevent miss operating.(refer to assemble draw)

8-2,REIFTEE. ZRDGAMRVBERMEN X hERIT TSN,
During operation, storage in high temperature, humidity and in corrosive gas should be avoided.

8-3. AEEITA —T (A2, BIGIEE REME. FHREH. BEHRBUTEO—RETFHEAICHKL. HELZLOTY,
SRR, TEMZEE. BFXHILEFLENBELT2PERENROONSARICERAINGGES L., ERICTESHEOEEETEMD
L ANTHERLZSL,
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 ) I DIEWMIB TRIRET 5L TSRFYIEICH DA FEEL, BUOIYVINELEIENHYET
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.

8-5,5} % appearance
UIEICEN HO>TEA L BL. FEMFFICELVXEDENL,
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 RIETROIZEEELYEY M TEBICERTHIL,
Z 44 1E Humiseal UV-40 £5°5,
ERUNDOEHETI—TAVTRIEEATHIEE L. BERICTHAEORERET TS,
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.

HaetmE

Parts matching face

) SRR b

Mounting surface

8-7, HHGIEABETCEHYERADT, FAREICISTHBARNERRNBICBALERESERECIGELHYET,
B—tyrRIZUTOHFGBMEERLGEVTTEN,
FRAL. BRAEH RERET DB (B T LM 1EEM, &R, HERL B M)
EDFIOXY A REFKET HEM (B )3 RT L BIEH] EEHD
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 XIIEZETIRET RALNHRIHMIRET CE, HFHROER)—IDFEET S
BNNBHYET D TITERICELLEVTTEL,
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 EEEfR T a—5 —HRIEE
----------------------- Rotational encoder specification

(SWO1)

8-9,YRIEHATHRIC. MISHERELU LD A PHEBEREAMOSEHRNBIRT DHEEAHYFET .

YRIDTERL BAREOENEERRI REFEUT CHATEZIREDEBESELLET,

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,FREEHEND LR, TRMETRAMDERFERITEEE A,

8-11

EMEFMDHAEILER 15°C~35°C. Hil 25%~85%DEREFHICRYET,

FERREHED LR, FTRMETRIBOERIELITISE L. HEEITEFRBENTENESINIERNDEILEYET,
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.

, BRAKREREORMAEETHALTKTIZED LS ITHT T TTELY,

KELGSHVWEFERFFTES & BETRDERELGYET,
Insert these switches to the specified mounting surface and mount them horizontally.
If not mounted norizontally, these switches will malfunction.

8-12, BN ZNRIETHASNE T LERMVRAOBNOAVHAFTR OB ETRORERE

HHENBHYFET D TEYMRETRFICFHITEBLZEL,

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 @& T a—4 —HKE SWon)
------------------------- Rotational encoder specification

4EVREAT—RE

4 BIT OUTPUT CODE
Position NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Rotation angle(’ ) 0 22.5 45 67.5 90 112.5 135 157.5 180 202.5 225 2475 270 292.5 315 337.5

S 1 ) ) ) ) ) ) ) )
= 2 [ [ [ [ [ [ [ [
s 3 ° ° ° ° ° ° ° °
z 4 ° ° ° o | o[ o o [ o
= s5com | @ ) ) ) ® ) ) ) ® ) ) ) ® ) ) ®

JEVIRFIE. imF NO.5

Common terminal is terminal NO.5

@£ ON(ZimF LTV a—R)KE
ON OUTPUT
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ME-CHECK: ST-CHECK: PE-CHECK:
R BRAME :PBT
NOTES  BUSHING MATERIAL:PBT .. .
Mg E POM THREMHEEZ 1RO 3y (0°)ETH,
SHAFT MATERIAL :POM  POSITION NO.1(0° ) SHOWN BELOW.
EARE AT

MOUNT ING  SURFACE

BN ER
REYMIERELTYT
P.W.B. MOUNT ING DETAIL TOLERANCE:0. 05
VIEWED FROM MOUNT ING SIDE.
BLACK PART:DO NOT SOLDER AND NO WIRING

FOR ELECTRICAL CONTACT VIEWED FROM MOUNTING SIDE.

FE==x0.05 (FRmimAA)

38.06 +0.25 & 20. 2
5. 15 7 8.8
23 +0.25 Q?O
S |
»
i
) ———=y T 4
»
_I_]_U o ¢ M 8|9 \ 2 )y
" b
= - 2 4731
© SIS 5 (COM)
o
e

/) BB A
THE TRADEMARK POSITION
DEPENDS ARBITRAILY.

. 19.6 o L e N g
1.5 | = TERMINAL DETAIL Z
‘ N SCALE(3:1)
. - il
| 0] | — -
~| < g- H_12-1.85 ~
= | J
-2 o 1- 7 HOLES 0.75 +0.05
Yy - /N uIJ
PR TR 5-01.05 3
! 2.9 RGBS OFEE %
2 (Com)._ 3. 19 TLEATE LES TS 95 i
12.5 L= 02 |@
10 <L <00 |+05 |
ZARIFE  t=1. 6mn e L E
P.W.B. THICKNES t=1. 6mm A vs | B
ANGULAR DIMENSION 3
/] 1ep S
_ _ ] el Eé% ;
SHAFT COLOR:BLACK _>’;‘__
PART NO. NAME SPEC MATERIAL FINISH >
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