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Generall

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

2. Standard otmospheric conditions:Unless otherwise specified. The stondard range
of atmospheric conditions for making measurements
ond tests is as follows.

Ambient temperature: 15°C ~ 35°C
Relative humidity : 25% ~ 75%

Air pressure : 86kPa ~ 10BkPa
3. Operating temperature range: —40°C ~ +85°C
4. Storage temperofure raonge : —-40°C ~ +85°C
5. Rated voltage : Encoder D.C 10V
Switch D.C 16V
6. Rated current = Encoder D.C 1 mA
Switch D.C 20mA

Production country : VIETNAM

Mechanical characteristics

Item Conditions Specifications
1 {Rotation angle 360° (Endless)
i ‘ o o
5 Rotation torgue L_EE_:(_B_SE__S.'_O_TN_mi‘L_OTj___
(Detent torque) |Operating temperaturel -20°C ~ 5°C| 40 mN-m mox.
r_. _________________
|-40°C ~ =20°C| 50 mN-m max.
3 [Detent points 32 detent points
4 |Eoch detent angle 11.25° £3°
. Without domoge or excessive
5 lshaft - h Pull and push stotic lood of 100N shall be play in shaft.
Qt 1 PULITPUSR | goolied 1o the shaft in the oxial direction No excessive obnormalily in

strength rotoiional feeling.

And elecirical chorocteristics
shall be satisfied.

for 10 second. (Mount ihe product to P.W.B.)

A momentory load of 0.5 Nm shall be opplied at Without excessive play or

. bending in shaft.
6 |Shaft side-100d | the point Smm from the tip of the shall in o No excessive abnormality in

sirength direction perpendiculor to the oxis of shaft ;oéulion?l‘fe?!igg. Ceristi
for 10 second. (Mount the product to P.W.B.) 320|7 gg ggﬁ?sf?e§f°° srisiics
A momentary lood of SO mNm sho!l be opplied of
7 |Shaft wobble the point 2mm from the tip of the shall in @ 1.0xL/30 mm(P-P)max.
direction perpendicular io the oxis of shaft. .
L :Distance between mounting
(Mount the product fo P.W.B.) surface and measuring point
on the shoft.
Shaft play in S . -
8 | “otalional wobble | Measure with jig for rotational angle. 2° max.(Initial)
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Electrical characteristics(encoder)

phase t2

between bouncing(i1,13) and voltage change exceed
1.5V.(Fig-3)
Rotate shaft at speed B0t3 min-! ond measure.

Item Conditions Specifications
1 {Output signal (Output of phase difference Fig-1) A.B 2 signals.
2 |Output resolution | number of pulses in 380° rotation. 16 Pulse / 38B0°
. Measurement shall be stabie condition which @
3 {Contact resistance| gyipyut signal is ON condilion. la max.
. Measuremen! circuil diogram.(Fig-2) .
4 |Bouncing At rotational speed 8O min-! ti, t3:
<Phose t1,t3 (Fig-3)>
(Passing time between 3.5V ond 1.5V) S ms mox.
L .| Toke stidi i ime i -
5 15 iding noise oke sliding noise as time in the code-on oreg

3 ms max.

Measurement shall be mode under the condition

T1, T2, T3, T4(Fig-1)

Imin. between individual terminols ond o shoft.

& |Phase-difference which the shaft is rotated ot 60 min-1. 4 ms min.
I loti Measurement! shall be made under the condition
7 nsulation which a voltage of 250V D.C. is applied between | SOMa min.
resistance | jngividual terminals ond o shofi.
. A voltage of 300V A.C. shall be applied for i i
8 |Withstand voltage ¢ P Without arcing or

breakdown.

Switch characteristics(switch)

Item Conditions Specifications
1 | Switch type Push type S.P.S.T.
Meosurement the contact resistance between
2 |Contoct resistance| COM ond SW when push SW is ON. 100ma max.
Applying faorce: 6.0N
Switch Meosure H?g mog.t[?a('i u?rt‘i( swin':f} Iu;[\ed ?r) whe?
i . pressing the sha o the operotion direction o . + 9.
3 operation force | push SW. 4.0 N 2.0 N
Measure the distance until switch turned on when
4 | Push stroke pressing the shoft fo the operalion direction of | 1- 2 mm * 0.5 mm
W.
push 3 (At push force 6.0N)
Measuremenf circuil dicgram.{Fig-4) 4 5
5 Bouncing At operation speed 3~4 times/s ‘ :
(Phase t4,t5 (Fig-5)> 10 ms max.
(Passing time between 1.5V and 3.5V)
I lati Measurement shal!l be made under the condition :
g |‘nsulotion which o voltage of 250V D.C. is applied between | SOMa min.
resistance | ingividual terminals and o shoft.
. A voltage of 300V A.C. shatl be opplied for Without arcing or
7
Withstond voltage | |0 peiveen individuel terminols ond o shaft. | breakdown.
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Phase

difference.

Measurement

circuit diagram.

(Fig-1)

Stoble position of detent
Detent onglel \ iDefent gngle

(Fig-2)
D.CbHV

10ka 10kn
. ] i 10k 10k
Signal OFF I | Signal o— B :105ign0|
A ON ! | ! A B
T Tel13] T4 L [ 7780 £
0.01u | | 0. 01w
Signal OFF ENCODER
B — ——
ON ——J COM

C.W direction

(Qutput between COM and B is noi specified.)

7
At eoch detent posision, output between COM aond A is stable ON or OFF.

“

V4

Bouncing phase(Fig-3) Bouncing phase(Fig-5)
Measurement circuit 5
tLT t3 diagram.(Fig-4) t4
Oscillo F _
‘OFF B 10ka scope OFF B
3.5Vl —|— 3.5Vl — —
1.9V H— 1.5V S —-[_]
ON ) ON
Encoder terminal layout COM S
ond switch circuit dicgram.
(Fig-6) (SWITCH)
= =
o—-1to (swiTcH)
——=ds
1 (ENCODER)
O Lo B
| A
CODER: A:Qutput signal A
|B (ENCODER) ENCODER: B:0utpul signal B
. ‘Output signal
5 saiTcn SOy e
Common terminal is shared
between encoder and swiich
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Durability

[tem Conditions Specifications
1 lRotati it The shaft of encoder shall be ratated to z:tuttzvf;orque:}nii|ol i?rque +70k
oration fite 100k cycles ot a speed of 600 cycles/h c uiici| er?n:e.2‘512;)m;n.
R . . on nce: .
(Encoder) |without electrical load after which -1 resistonce. 10V o max
measurements shall be mode Electricol charocteristics item: 4,5,7,8
' The some as the initiol specifications.
Apply B.0N push strength to shaft to the Operation force:
2 | Push operating life switch operating direction. Initial operation force +40%
The shaft of encoder shall be pushed o Conloct resistonce: | o mox
(Switch) 100k times at o speed of BOO iimes/h . o )
without electrical lood ofter which Switch chcructem'silnc:s Hem: 4567
measurements shall be made The some os the initial specifications.
The encoder shall be stored ol o temperaoture
of 85¢3°C for 240+10h in o thermosiofic
3 |Heat iemperoture| chomber. And then the encoder shall be sub-
jected to standord atmospheric conditions for
1.5h ofter which measuremenis shall be mode.
{(Without electrical lood) Contact resistonce: 100 o maox.
The encoder shall be stored at o femperature | gy Contact resistance: 200
o of B03°C with relotive humidity of 901 to -200 ma max.
4 |Humidity g5¢ for 240+10h in o thermostatic chomber. Mechanical characteristics item: 2
And then the encoder shall be subjected to . .
stondard olmospheric conditions for 1.5h Electricol characteristics item: 4.5,6,7.8
affer which measurements shall be mode. Switch characleristics item: 3,4.5.6.7
(Without electrical load)
The same os the initial specificotions.
The encoder sholl be stored at o temperature
of -4023°C for 240:i0h in a thermostatic
S |Low temperotfure chamber. And then the encoder shali be sub-
jected to stondard otmospheric conditions for
1.5h after which measurements shall be made.
(Without electrical load)

Hondling of approval

specification

1. This specification from specify this item only. Please perform your opprovol test in the actual
application conditions beforehand.

2. Please return one copy of this specification from with your approval stomp or signature lo us.

Otherwise, it might be hoppened that the item can not be supplied.

3. Writings in this specification form are subject to chonge through precautions.

Marking

1. Date code

2. VN (Marking of distinction between production country)
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/A Application Notes

1.Prohibited items on fire ond smoking
Absolutely avoid use of a product beyond its rated ronge becouse doing so may couse @ fire.
If misuse or abnormo! use may result under condifions in which the product is used out of
its rated ronge, toke proper measures such os current interruption using o protective circuit.

The grode of nonflommability for resin used in product is “94HB,"which is bosed an ULS4
Stondards (flommobilily test for plostic materials).
Prohibit use in o location where o spreading fire moy be generated or prepare agginst o spreoding fire.

2.For use in equipment far which softy is requested

Although care is taken to ensure product quality, inferior Charocteristics, short circuits, ond open
circuils ore some problems that might be generoted. To design o equipment which ploces mox imum emphasis
on safety, review the offect of ony single foult of o product in advance ond perform virfually
foil-sofe design to ensure moximum sofety by:
-.Preporing o proteciive circuitl or o profective device fo improve sysiem sofety, and set
- .Preparing o redundont circuit to improve system safety so that the single foull of
o product dees not couse o dongerous situation.
3.Religbility

Storage condition
Do noi store the product under high temperatures and/or high humidity, or in o
locotion where corrosive gas may be generoted.
Siore the product at room temperature ond room humidifty in o paocked condition.
Use them within o maximoum of 6 months.
Check the date of monufecture on the package box
and apply the “first-in-first-out” rule.
If unpocked product must be stored as inventory, Slore them in polyethylene bag
to keep oul air.
The encoder‘s pulse count method should be designed with faking operating speed,sampling time,ond
the design of the microcomputer softwore, etc. into considerotion.

The item designed mainly correspands to JIS(Jopanese Indusirial Standards) on the reliability conditions.
4.This product dose not yet conform te Hologen Free regulation generally required.
information of Chemical Subslionces ond Environmental Hozordous Subslences.

This produc! hos not been manufoctiured with ozone depleling
chemicol controlled under the Montreal Protocol.

This product complies with the RoHS Directive
Restriction of ihe use of certain Hozardous Substance
in electrical ond electronic equipment DIRECTIV2011/65/EU).

All the materials used in the port gre registered moteriol under the Law Concerning
the Examination and Regulation of Manufocture eic. or Chemicol Substances.

Soldering conditions
Perform the soldering under the conditions shown bellow.

Temperature profile of reflow soldering.(Fig-6)

Soldering conditions (1) - W
<Reflow soldering> . 240 ig?gg
Solder cleom thickness : 1=0.15 am - 0.2 mm O 200 Y eaving
Soldering condifion(1) Zg 160 P
(Reflow soldering) Fig-6 E |
(Temperature profile of reflow soldering) g | T
‘Prohibitive items a | |
You sould not use preflux. e I [
Soldering conditions (2) h90~12d l! 50~60
<Soldering iron> L Time(s) )

Sordering iron : 20W or lower.
Temperature at the iron tip : 350°C or lower.
The duration fo apply the soldering iron : 3 seconds or lower . {1 time)

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

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

If flux is spattered to the product body,

it may couse electrical contact or sliding trouble.
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Packing:

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

W:160 X L:260 X H:110

: W:150 X L:248 X H:25

Card bord box.(300pcs./pack)

: Plostic tray.(S50pcs./tray) sheet

[Corton Box Size]

Polyethylene sheet

Packing case
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