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General

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

2. Standard ctmospheric conditions:Unless otherwise specified. The stondard range
of aimospheric conditions for making measurements
and tests is as follows.

Ambient tempercgture : 15°C ~ 35°C
Retative humidity : 25% ~ 75%

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

Production couniry : VIETNAM

Mechanicaol characteristics

ITtem | Conditions Specifications

1 |Rotation angle 360° (Endless)

Il__'5°C ~ 85°C 1| 8 0mN-mtd 0 mN-m

Rotation torgue
(Detent torgue) Operating temperaturel -20°C ~ S°C| 40 mN'm mox.

!.—
!-40°C ~ -20°C| 50 mN-m max.

3 |Detent points 32 detent points
4 |Ecch detfent angle 11.25° £3°
R Without daomoge or excessive
S |shaf h Pull ond push static lood of 10ON shall be play in shoft
of I pull-push | 01ied 1o the shaft in the oxiol direction No excessive abnormalily in

strength rotolional feeling.

And elecirical chorgcteristics
sholl be satisfied.

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

A momentary lood of 0.5 Nm shall be appiied 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 obnormalily in

strengih direction perpendiculer to the axis of shaft ;050';0"?|Ar3?1i29< terist
r
for 10 second. {Mount the product to P.W.B.) SQO,? §§ ;é??sf?egTuc eristics
A momentary lood of SO mNm shoil be opplied of
7 !Shaft wobble the paint 2mm from the tip of the shall in g 1.0xL/30 mm(P-P)mox.
direction perpendicular o the oxis of shaft.
L Distance between mounting
(Mount the product to P.W.8.) surface ond measuring point
an the shoft.
Shaft play in Ci e . L.
8 | rotational wobble | Measure with jig for rotational angle. 2° max.(Initial)
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Electrical characteristics(encoder)

Item

Caonditions

Specifications

1 { Output signaol

(Output of phase difference Fig-1)

A.B 2 signals.

2 |Output resolution

Number of puises in 30° rotation.

16 Pulise / 3B0°

Measurement sholl be stable condiiion which o

1.5V.{Fig-3)
Rotate shaft ol speed B0%3 min-! and meosure.

3 |Contact resistance| gytput signal is ON condilion. la max
. Measuremen! circuil diocgram.(Fig-2)

4 |Bouncing At rotationol speed B0 min-1 tl1,t3:

<Phaose t1,t3 (Fig-3)>

(Passing time between 3.5V gnd 1.5V) S oms max.
. . . Toke sliding noise as time in the code-on greo

51{Stiding nogise -

hetween bouncing{tl,13) and voltoge change exceed

phose t2 o ) s s 3 ms mox.

6 |Phase-difference

Measurement sholl be made under the condition
which the shafi is rototed of 60 min-t.

T1, T2, T3, T4 (Fig-1)
4 ms min.

v, Insulation

Megsurement sholl be made under the condition

8 |Withstand voltoge

Imin. between individual terminols ond o shoft.

- which a voltage of 250V D.C. is applied between SOMa min.
resistance | individual terminals ond o shofi.
A voltage of 300v A.C. sha!l be aopplied for Without arcing or

breakdown.

Switch characteristics(switch)

ITtem

Conditions

Specifications

1 | Switch type

Push type S.P.S.T.

2 {Contaoct resistance

Meosurement the contact resistance between
COM ond SW when push SW is ON.
Applying farce: 6.0N

100ma max.

3 SWltCh
operation force

Measure the mox.lood until switch turned on when
pressing the shafi fo the opergtion direction of
push SW.

4 | Push stroke

Measure the distance until switch turned on when
pressing the shaflt to the operation direction of
push SW.

1.5 mm + 0.5 mm
(At push force 6.0N)

5 Bouncing

Meosurement circuit diagram.{Fig-4)
At operation speed 3~4 t{imes/s
{Phase t4,%5 (Fig-5)>
(Passing time between 1.5V and 3.5V)

t4 ., 15 :
10 ms max.

5 Insulation
resistance

Measuremen! shall be mode under the condition
which o voltage of 250V D.C. is applied between
individugl terminals and o shoft.

S50Ma min.

7 {Withstond voltage

A voltage of 300V A.C. shat! be gpplied for

Without arcing or

Imin, between individuel terminals and o shaft. | breakdown.
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SWITCH: S:Quiput signal
for switch

Common ferminal is shared
betfween encoder gnd swiich

Phase difference. Megsurement circuit diggram.
(Fig-1) (Fig-2)
Stoble position of detent D.C5V
Y‘ ; ; k
Detent angle ) Detent angle 10ka 10ka
. . i 10kn 10k
Signal OFF l ‘ Signa! o— —Eosignol
A DN | | | A B
T|T2|13} T4 = [ 7T <
0.0 | | 0.01u
B ON ’ L1
CGOM
C.W direction % % T
At each detent posision, oufput between COM and A is stable ON or OFF,
(Qutput between COM ond B is notf specified.)
Bouncing phase(Fig-3) ‘ Bouncing phase(Fig-5)
Measurement circuil 5
tLT t3 diagram.{Fig-4) t4 i
Oscillo OFF
,OFF i 10ka scope i} B
3.5V o 3.5V L —
1.9V o ] 1.5Vl —— “l‘]
ON oiln ON E—
Fncoder termingl layout CoM S
and switch circuit dicgram.
(Fig-6) (SWITCH)
=
(SWITCH)
(ENCODER)
B
ENG A:Qutput signal A
(ENCODER) NCODER: B:0utput signal B
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Durability

[tem Conditions Specifications
1 lRotat lif The shaft of encoder sholl be rotated to E;rchzvr;orque:}nnt:ul i?rque 708
ofation fite 100k cycles ot o speed of 600 cycles/h Co:iecil ean:e. 2isl?i)m'n‘
(Encoder) |without electrical load after which ocl resistonce: o mox.

meosurements shal!l be mode.

Electrical chorocleristics item: 4,5,7,8
The some as the initicl specifications.

2 | Push operating life
(Switch)

Apply B.0ON push sirength to shaft to the
switch aperaoting direction.

The shaft of encoder shall be pushed fo
100k times ot o speed of BOC times/h
without elecirical lood ofter which
measurements shail be made.

Opergtion force:
[nitial operation force :40%
Conloct resistonce: 1 o max.
Switch chorocteristics item: 4,5,6,7
The same os the initial specifications.

3 |Heat temperature

The encoder shall be stored ai o femperoture
of 85t3°C for 240:10h in ¢ thermosiotlic
chomber. And then the encoder shall be sub-
jected to slondord atmospheric conditions for
1.5h ofter which meosuremenis shall be mode.
(Without elecirical lood)

4 |[Humidity

The encoder shall be stored at o temperoture
of B60+3°C with relotive humidity of 90% to
95¢ for 240+10h in o thermosiatic chamber.
And then fthe encoder shali be subjected to
standord olmospheric condifions for 1.5h

of fer which measurements shall be mode.
(Without electrical tood)

S {Low temperature

The encoder shol! be stored at o temperature
of -40£3°C for 240+i0h in ¢ thermostalic
chamber. And then the encoder sheii be sub-
jected to stondard atmespheric condifions for
1.5h after which measurements shall be made.
(Withoul electrical load)

Contact resistonce: 100 o max.

SW Contoct resistance: 200 ma mox.
Mechonicol choracteristics ifem: 2
Electrical characteristics item: 4.5.6.7.8
Switch characteristics item: 3,4,5,6,7

The same as the initiol specificotions.

Haondling of approval

specification

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

2. Please return one copy of this specificalion from with your cpproval stemp or sigaature lo us.

Otherwise, it mighl be happenred that the item can not be supplied.

3. Writings in this specificotion form ore subject to chonge through precoutions.

Marking

1. Date code

2. VN (Maorking of distinction between productian country)
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[@5 Application Notes

1.Prohibited items on fire and smoking

Absolutely avoid use of o product beyond its rated ronge becouse doing S0 moy couse @ fire.

If misuse or abnormo! use may resuli under conditions in which the preoduct is used ouf of

its rated ronge. foke proper meosures such os current interrupltion using o profective circuit.

The grode of nonflommebility for resin used in produci is “94HB,"which is bosed on ULS4

Stondards (flammebilily tesi for plastic melerials).

Orohibit use in o localion where o spresding fire moy be generated or prepore agoinst a spreoding fire.

2.For use in equipment for which safty is requested

Although care is teken io ensure product guality, inferior Choracteristics, shert circuits, ond open
circuits are some problems thot might be generafed. To design o equipmeni which ploces max imum emphosis
on sofety, review the offect of ony single foult of o product in advance and perform virfually
foil-safe design fo ensure moximum sofety by:
- Preparing o proteciive circuit or a protective device fo improve sysiem sofety, and set
- Preparing o redundent circuit fo improve system safety so that the single foult of

o produc! does nof couse ¢ dongerous situotion.

3.Relichility

Storage condifion
Do noi store ithe product under high temperatures and/er high humidity, or in o
location where corrosive gas may be generoted.
Sigre the product af room tempercture ond room humidity in o pocked condition.
Use them within o maximoum of 6 months.
Check the dote of manufeciure on the pockoge box
and apply the “first-in-first-oui” rule.
If unpocked product must be stored as inventory, Slore them in polyethylene baog
to keep out air.
The encoder‘s pulse count method shouid be designed with foking operating speed,sampling time,ond
the design of the microcomputer software, etc. into consideration.

The item designed mainly corresponds to JIS{Japonese Indusirigl Standards) on the reliability conditions.

4.This product dose not yet conform to Hologen Free regulalion generally regquired.

informotion of Chemical Subsionces ond Environmentol Hozordous Subsiances.

This produc! hos not been monufociured with ozone depleling
chemical conirolied under the Montreal Protocol.

This product complies with the RoHS Directive

Restriction of the use of cerlain Hozardous Substance

in electricol ond electronic equipment DIRECTIV2011/65/EU).

All the moteriols used in the port ore registered moleriol under the Laow Concerning
the Examination and Regulafion of Manufocture efc. 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:::?:?;i;i;i” Fo?or
Solder cleom thickness : 1=0.15 am - 0.2 mm O 200 Ot ving
Soldering condifion(1) E; . I
(Reflow soldering? Fig-6 3 I
(Temperature profite of reflow soldering) g | ||
Prohibitive items o 1 |1
You sould not use preflux. - I [
Soldering conditions (2) hpo~42q !! 50~60
{Soldering iron> L Time(s) )

Sordering iron : 20W or lower.
Temperature at the iren tip : 350°C or lower.

The duration to 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 taoken in the case of wiring such as jumper wire near
the product body where flux is delating.

If flux is spaitered o the product body.

it moy cause electrical contoct or sliding frouble.
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Packing:

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

[Corton Box Sizel

Polyethylene sheet

Card bord box.(300pcs./pack)
W:160 X L:260 X H:110

. Plastic tray.(S0pcs./tray) sheet
: W:150 X L:248 X H:25
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