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General

1. Scope: This specification applies to rotary encoder(incremental type)
used in electronic equipment.

2. Stondard atmospheric conditions:Unless atherwise specified. The standard range
of atmospheric conditions for moking measurements
and tests is as faollows.

Ambient temperature : |5°C ~ 35°C
Relative humidity : 29% ~ 75%

Air pressure . 8BkPa ~ 10BkPg
3. Opercting tempercture range : —40°C ~ +85°C
4. Storoge iemperoture range T —40°C ~ +85°(C

5. Roted voltage : Encoder D.C 10V
Switch D.C 16V

C

C

6. Roted current : Epcoder D, 1 mA
Switch D. 20mA

Production country : VIETNAM
Morked on packoge label as "MADE IN VIETNAM"

Mechantcal choraocteristics

Iitem Conditiaons Specifications
1 |Rotatiaon engle 360° (Endless)
2 |Deient paints 32 detent points
3 |Each detent ongle 11.25° £3.0°

L 5°C ~85°C 120 mN-m26. 0 mN-m
4 |Rofation forgue . e e
Operating temperature! -20°C ~ 5°C | 40 mN-m mox.
(Detent torque) F———— ]

1-40°C ~ -20°C| 50 mN-m mox.

Wilhaul domage or excessive

Pull and push static lood of 100N sholl be ploy in shaft. o
S | Shafl pull-push | qpgaiied 1o the shoft in The oxiol direction No excessive obnormality in
strength rotalional feeling. o
for 10 second. (Moun! the produc! to P.W.B.) And elecirical characteristics
shall be satisfied.
: Withoul excessive play or
A mumer'ﬂury logd of 0.5 ltlm shall be applled at bending in shofi.
6 |Shaft side-load the point Smm from the lip of the shaft in o No excessive abnormalily in
strength direction perpendiculor ta the axis of shofl rotational feeting. o
And electricol charocteristics
for 10 second. (Mount the product lo P.W.B.) shall be salisfied.
A momentory lood of SO mNm sholl be opplied al 0.6 _
.BxL/30 mm(P-P)maox,
7 | Shoft wobble the point 2mm from the tip of the shaft in o ( )
direction perpendiculor to the axis of shoft. L :Dislance belween mounting
surfoce and measuring point
(Mount the product to P.W.B.) gn the shoft.
Shoft play in e . . .
8 roiofignoslf wobb | Measure with jig for rolational angle. 2° mox.(Initial)
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Electrical characteristics(encoder)

[tem Conditions Specifications
1 | Output signaof (Output of phase difference Fig-1) A.B 2 signals.
2 |Qutput resolution | Nmber of pulses in 30° rotation. 18 Pulse / 3B0°
. Meosurement sholl be siable condifion which o
3 |Contaci resistance aulpul signal is ON condition. lo max.
. Measuremen! circuit diogram,(Fig-2)
4 |Bouncing At rotational speed G0 min-t t1,t3:
<{Phase t1,t3 (Fig-3)>
(Possing time belween 3.5V and 1.5V) S ms max.
L. . Toke stiding noise as fime in the code-on areo
S |3liding noise befween bouncing(t1,t3) ond volloge change exceed
phase 12 1.5V, (Fig-3) 3 ms mox.
Rotote shof! ot speed 503 min-1 ond meosure.
6 Iph -diff Measuremeni sholl be mode under lhe conditian TH, T2, T3, T4 (Fig-1)
ose-dilterence which lhe shaft is rofated ot B0 min-l. 4 ms min.
[ lati Measuremeni sholl be maode under fhe condition
7 (‘nsulation which o vollage of 250V D.C. is applied between | SOMa min.
resistance | individual ferminals and o shofl.
) A volioge of 300V A.C. shall be applied for Without arcing or
8 [Withstand voltoge Imin, between individusi lerminals ond o shoft, | breokdown.
Switch characteristics(switch)
Item Conditicons Specifications
1 | Switch type Push type S.P.S.T.
Meosuremeni fthe contact resistonce belween
2 |Contact resistance| COM and S when push SW is ON. 100ma max.
Applying force: 7.0N
Switch Measure the mnx.:ood l;nl'ilr_?wilch lurned on when
] pressing the cenler of shafl to the operalion . %
3 operation force |direction of push SW. 2.0 N 2 N
. 1.9 mm £0.5 mm
Measure lhe distonce until swifch turned on when
4 | Push siroke . ) (At push force 7.0N)
pressing the cenfer of shofi te the eperation | "~~~ """~ |
direction of push SW. 1.4 mm 20.4 mm
(Trovel to ON)
Meosurement circuit diograom.(Fig-4) 4 s -
S |Bouncing At operalion speed 3~4 i]imes/s t4.t5:
{Phase t4,%5 (Fig-5)> ms mox
(Passing fime belween 1,5V ond 3.5V) 10 ’
I loti Meosuremen! shall be mode under Ihe condition
g [thsulolion which o vollage of 250V D.C. is applied between | SOMn min.
resistance | individual terminals ond a shoft.
A A volioge of 300V A.C. shall be opplied for Without arcing or
7
Withsfond voltage | 0 " oiveen individual lerminals and o shafi. breakdawn.
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Phaose difference.

Measurement circuit diagrom,

(Fig-1) Stable position of detent (Fig-2)
D.C5V

T T Detent angle 10ka
|
|
|
|

Detent angle

e

I
B
|
|
|

| A
5 AQutput signal A
ENCODER:
| B ¢ (ENCODER) B:Qutput signal B
L
B

SWITCH: S:Dutput signal
for switch

Notice
Common terminal is shared
between encoder and switch

l 10ko 10k
Signal OFF 5 I Signal o— llosignol
A ON : A B
TL|T2 |13 | ™ = [ T 781 L
0. 01F | | [0.0LF
Signal OFF |_ ENCDDER-J
B — —
ON ——l COM
C.W directien b % %
At eoch deilenl posision, output between COM ond A is stable ON or OFF.
(Output belween COM ond B is not specified.)
Bouncing phase(Fig-3) Measurement circuit Bouncing phase(Fig-5)
diagram.{Fig-4)
i1 13 t 4 15
Oscilla
3.5V —|— 3.5Vt — — 1
D.C
5v
1.5vdIT H — 1.svir— — Tt
ON ] O || I
t2
Encoder termingl layout COM S
and switch circuit diacgram,
(Fig-8) (SWITCH)
7
|
Oo——0 (SWITCH)
COM :::JS(
(ENCODER)
o—lo
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Durability

lood afler which
meosurements shall be mode.

[tem Conditions Specifications
The shafl of encoder sholl be rotated te |Retotion torque: Inilial forque 170X
1 |Rotation life 30,000cycies af o speed of 600 lo 1000 Phose-difference: 2.5 ms min,
cycles/h in room femp(5°C 1o 35°C) Contacl resistance: 100 o mex.
(Encoder) | iinout eleciricol

Etectricol choracteristics item: 4,5,7.8
The some as the initial specificalions.

Apply 7.0N push strength to shoft to the

And then the encoder shall be subjected to
stondord atmospheric conditions for 1.5h
ofter which measuremenls shall be made.
(Without eleclricol load)

S |Low temperafure

The encoder shal!l be stored ot o tempergture
of -40£¢3°C for 240+10h in o thermostotic
chamber. And lhen the encoder sholl be sub-
jected to siondard aimospheric condilions for
1.5h after which measurements shall be mode,
(Without electrical load)

2 | Push aperaling life |switch operoting direction. Operafion force: )
The shoft of encoder shall be pushed la Initial eperation force £401
(Switch) 30,000 limes ol a speed of 2500 times/h Coniacl resistance: 200 mo max.
in room temp(S°C to 35°C) without Switch choracteristics ilem: 4,5,6,7
eleclrical lood afler which megsuremenlis The same as the initial specificotions.
sholl be mode.
The encoder shall be slored ot & lemperalure
of 85+3°C for 240t10h in o thermosiolic
3 {Heal temperolure| chomber. And fhen the encoder shall be sub-
jected to stondord olmospheric conditions for
1.5h ofter which measurements shall be made.
(Withou! electricol load) Contact resistance: 100 o mox.
The encoder shall be stored at o temperature ; -
o of 60:3°C with relofive humidity of 908 1o | o Co ¢! resistance: 200 ma mox.
4 |Humidity g95% for 240:10h in o thermostatic chomber. Mechaonical choracterislics item: 4

Efecirical chorocterislics ilem; 4,5,6,7.8
Swilch choroclerisiics item: 3,4.9.6,7

The some os the inilial specificotions.

Packing:

(1)Package style : Card board box.(S00pcs. /Packaging)

(2)Package size
(3)Tray style
(4)Tray size

Marking

1. Date code
2. Ouilput signal

1 L=374xW=272xH=116
: Plastic tray.(100pcs./tray)
: L=356xW=280xH=19.4

Handling of approval specificafion

Gas obsorption
sheet

Polyethylene sheet
Packing cose

roy
(Emply fray of lop)

1.This specification from specify this iftem only. Please perform your approvol test in the octual
equipmen! condilions befarehand.

2.HWriting in this specification from ore subject lo change lhrough precoulions.
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[T; Application Notes

1.Prohibited ifems on fire ond smoking
Absolutely ovoid use of o product beyond its raled range because doing so may couse o fire.
[f misuse or obnormal use may result under condilicns in which the product is used ouf aof
its rated range, toke proper measures such os current interruption using o protecfive circuil.

The grode of nonflammobility for resin used in product is "94HB,*which is based on UL94
Stendords (flommobility tesl for plostic malerials).
Prohibit use in o Tocotion where o spreading fire may be generated or prepare against o spreading fire.

2.For use in equipment for which softy is requested

Although care is laken to ensure praduct quolity, inferior Characteristics, shorl circuits, ond open
circuils ore some problems thal mighl be generated. To design o equipment which ploces moximum emphasis
on sofely, review Ihe offect of ony single Foull of o product in advance and perform virtuolly
foil-sofe design fo ensure moximum sofefy by:

=.Preporing a protective circuit or a proteclive device lo improve sysiem sofely, ond sel
-.Preporing o redundont circuil to improve system sofely so thol the single faull of
a product does not couse o dangerous situafion.
3.Reliobility

Storoge condition
Do not store the product under high temperatures and/or high humidity, or in o
locafion where corrosive gas may be generated.
Siore the produc! ol room temperalure and room humidity in o pocked condilion.
Use them within o moximoum of & months,
Check the dote of monufocliure on fhe pockoge box
and apply the "firgt-in-Tirst-aut” rule.
If unpocked produc! musi be slored as inventory., Slore them in polyethylene bog
to keep oul air.
The encoder’s pulse count method should be designed with foking operoiing speed,sompling {ime,ong
the design of {he microcomputer sofiwere, elc. into consideration.

The ilem designed moinly corresponds te JIS(Joponese Industrial Standards) on the reliability condifions.
4.This product dose not yel conform te Hologen Free regulation generally required.

Informolion of Chemicol Subslonces and Environmentol Hazardous Subslences.

This product has not been monufactured with ozone depleting
chemicol controlled under the Monireal Protocol.

This product complies with the RoHS Directive
Restriction of the use of cerloin Hozardous Substence
in electrical and electronic equipment DIRECTIV2011/65/EU).

All the materials used in the port ore regisiered materiol under the Low Concerning
the Exomination and Regulation of Manufacfure etc. or Chemical Substaonces.

less

Sofdering conditions :
Perform the soldering under the conditions shown betlow.

Soldering conditions (1)

Specific gravity of flux ----- 0.83 ¢ 0.05
Flux foaming time ----- Within S s (j’/ s -
Flux foaming level =-=-- 1721 or less P.W.B ffﬂ{\' \—1\

Prehealing temperalure ----- 100 °C mox.(Ambieni temp.) é; Flux ﬁ
Preheating fime ----- 70s max.
Soldering should be performed 91260 °C or less within 3 s by twice moximom.
Conditions of P.W.B Thickness Materigl ----- t=1.6 mm
Double side copper clod phenolic resin Lominaoles.
Soldering conditions (2)
<Soldering iron>

1/2tor

Soldering iron : 20W or |ower.
Temperature at the iron tip : 350°C or lower.
The duration to opply the soldering iron : 3 secands or lower. (I lime)

PWB design - When you design mounting hole of PWB, please refer to its dimension
defined in this specificolion.

Particularly, care should be taken in the case of wiring such as jumper wire near
the product body where flux is delating.

If flux is spaitered to the product body,

it moy couse electricol contoct or sliding frouble.
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