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| ﬁ.ﬂ‘w@n F-SWITCH ELECTRONICS CO.,LTD.
ﬂﬂﬁli ENCODER ‘ Per] ﬁo ‘ E8H6-5. 5J5-9W15-F200 ‘ DRA“N(, \O. ‘ FSE8-WI-DR-046
A ENRSMTAINERY, 7.8X 7. 2nmimiBes, REESES. 55mm, 1S3, Onm, HF110gf Max, FFxi%H200gf, IBHTLEEN, EM108ER
— No. ltems Standard No. ltems Standard —
1(1.2) | Operating Temperature Range -40°Cto +85°C 19(7.1) | Mechanical Life 100,000 cyclyes(30 t/min, Torque attenuation <50%)
2(1.3) | Operating Relative Humidity <85% RH 20(7.2) | Electronics Life 100,000 cyclyes(30 t/min, Torque attenuation <50%)
313) | Ratings DC 5V 0.5mA 19(7.3) | Switch Mechanical Life 100,000 cyclyes(60 t/min, Torque attenuation <30%)
2 44.1) | Contact Resistance Encoder: 500mQ Max 20(7.2) | Switch Electronics Life 100,000 cyclyes(60 t/min, Torque attenuation <30%) c
Switch: 200mQ Max 21(8.1) | Cold Proof -40+2°C 96h
5@.2) | Insulation Resistance 50MQ Min. 22(8.2) | Hot Proof 85+2°C 96h
__| 6(4.3) | Dielectric Voltage AC50V > 60s 238.3) | Moisture Resistance 40£2°C » 90-95%RH 96h |
7(4.4) | Output signal format C.W. 9pulse/360°,A(A~C),B(B~C) 248.4) | Temperature Cycling -40~85°C + change 5 cyclyes
(5.2) C.C.W. 9pulse/360°,B(B~C),A(A~C) 25(8.5) | Salt Mist 5% Nacl 24h
8(4.4) |Phase-different T1,72,73,T4 24mS 26(s.6) | Vulcanization test 3% Naz2s 3 minutes
3| 945) | Chattering t1,t3 <3mS Dimensions: 3
104.5)| Bounce t2<2mS 1 17.840.3mm
11(5.1)| Detent points 0 detent points,each angle:20°+3° 2 |7.15+0.3mm
_|12(5.3)|Rotational force 10gf.cm Max (Initial status ) 3 | 2.5:0.05mm |
12(5.3)| Push force 200450gf (Initial status ) 4 | 23.0+0.05mm
12(5.3)| Restoring force 30gf (Initial status ) 5 |1.4520.1mm
13(5.4)| Tooth Intensity Value / 6 | 0.2£0.05mm
4 14(5.4)| Tooth sense consistency / 7 | 5.55£0.1mm 4
15(5.5) Axial Swing Strength 100gf, 60S. Axial Swing <0.5mm 8 |[1.8+0.1mm
16(5.6)| Terminal Strength 3N, 10S. 9 0.8+0.05mm
17(6.2)| Solder Heat Resistance| SMT Soldering | 255°C Max 3S Max, 230°C Min 30s Max 10 |1.8+0.1mm
Manual Soldering| 350°C Max, 3s Max 11 | 1.2£0.05mm
18(6.1)| Solder Ability 255°C Max, 3S Min
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: CW ROTATION S
A-C OFF | | ‘ L. M FiiE# Material list
Push Switch o T FE ITEM | 4 %% Name FIR MATERIAL
L 1 # 4 Shaft TEER P Bé)
JE—— i Ty oY :k | | —
(BT ERBR S5 B-C OFF 1 7] 2 £/ Cover % 4% Copper alloy
U e 3 |®AF Anchor Plate| 74581 Stainless Steel Strips
9 D —c/o— E 9 1 ]_8 1 . k 4 Y # Wheel gear T 72 # 4L (PA46) 9
pulse clic 5 Ffid FrContactSpring| 444 Copper alloy
6 JE B Base T A2 38 (PA46) A5 &
7 3% F Terminal 444 Copper alloy
8 @ F Spring S 4K Stainless Steel Strips
VER IR BH H INE O & H B B %
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1. General Characteristics —A&4FY:

1.1 Application: This specification is applied to rotary encoder used for general application.
EASEE: 1Z&IAPIER TR RIS < —RE ASEE .
1.2 Operating Temperature Range: -25°Cto +85°C

EREECE: -25°Cto +85°C
1.3 Operating Relative Humidity: <85% RH
GEPONTIER <85%RH

1.4Test Conditions: Unless otherwise specified, the atmospheric conditions for making
measurements and tests are as follows:

KM BRAHHNUHE, WKEASFHNT:

Environment Temperature: 5735°C

MRRE: 5735°C

Relative Humidity: 45785%

GEPONTIER 45785%

Atmospheric Pressure: 86"106Kpa (8607 1060mbar)
KEES: 86" 106Kpa (86071060mbar)

2. Appearance, Structure and Dimensions MW, ZEHIKR~T:

2.1 Appearance: The encoder shall have good finishing, and no rust, crack or plating
defects.
ESUE PRI RSF, THFih. HYFEE .
2.2 Structure & Dimensions: Refer to individual product drawing.
MR R &I mE
2.3 Markings: Refer to individual product drawing.
FRIR: &7 B .

3. Ratings XiEfafar: 5VDC MAX: 50mA  MIN:50uA

4. Electrical Characteristics HS 4§14

No. ltem INH Criteria #rE Test Method SEI&/53%E

Contact Encoder: 500mQ Max. Using the micro resistance tester with error less
4.1 | Resistance than 5% for testing.

xv = o B 4 R4 3 /—:n|\~

BHBE | oo ma | ERRENT SRR G T

Using the insulation resistance tester.setting
Insulation parameters to DC100V, The insulation resistance
4.2 | Resistance 50MQ Min between the terminal and the cover, the terminal and
’ 415 E PR ’ the terminal is test, time is 60 seconds.

T 155 A 48 25 B PRI A, iﬁﬁ%?&% DC100V, ik um F 55
7, i SimF Z B R LBk, A(E] 60s

Using the voltage resistance tester, set the
parameters to the AGC100V, test the voltage
resistance between the terminal and cover or
. R terminal and terminal,time is 60s.

TL = f=3 rl o ST AY RS |:|3:|y STERN < [T TT]
A REFRRRE. EARBENRI, WESEA A0V, MitisTFAs
F i in T Sin T Z BRI E . BJE) 60s.

No. | Item INH Tandard ¥R/ Test Method M /53%

Dielectric Nodielectric breakdown
4.3 | Voltage shall occur.
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2 Phase—different signals (signalA, signalB)Derails
hown in (The broken |ine shows detent position.)
1,72, T3, T4=>4mS S Lo < s o
" A B EIESHEAME, MLEMIEENE, taE
NMTEFRR (BEErm FRRENLETFAMNE)
Shaft Signal (Bet Output
rotationa e(leﬁ Y| SR ‘ | ‘
| ) OFF —— |
. direction t:rglrlils) > ON | L | !—L
Output signal ih [B] 5 75 F5 (mFz Tl T2, TS T4, |
/&) A
4.4 | format Bl ‘ ‘ | L
HHES on L
iiiiiiiiiiiiiii 1
C.W A(A~C) orr — A
- i I
I R
B (B~C) on | | |
OFF —— | i
~ ! ‘ |
C.C.W. ACA~O) - S
~L—
B( B~C) CLICK
The encoder is connected to the circuit in Figure 1. The encoder
rotates 360 degrees per second. When the circuit is switched from
ON to OFF (i.e. from high voltage3.5V to low voltagel.5V), test
circuit generates vibration time, when every times.
TR | M B TR E — L, DR SR IR 360 [, L5
. M ON Z| OFF B3] (RIS 3. 5V A HREMR B IE 1. 5V ), R AE AT,
Chatterin | smjis Fg 2% = 4 HRENHOATIE).
g
i) -
F 1
Fig. 2 '8
t1 , t3 Signal B
<3ms 10KQ 5
c
10K Q Q—L
Switching .
haracteristi Signal A
4.5 |°
cs {11
Y DC 5V
The encoder is connected to the circuit in Figure 1. The encoder
rotates 360 degrees per second, when the circuit in the ON region,
test circuit generation time of jitter. Beating position
Sliding acquisition should be in the ON region of voltage change more than
noise 1.5V voltage position. In the ON region, In the ON region, the
(Bounce) voltage change more than 1. 5V phenomenon occurs more than 2 times,
BtTh it is considered to be continuous beating.
Fig.2 TR | M B TR L, DR ST R 360 [, I
t2 <2ms ON Xz R, st B B = Bk sh OB iE). BRsh i B YR BURZ 78 ON [Xig, BB /&

TILHBIT 1. 5V BRI E
g ON X1, EBEZLET 1. 5V BKRE I 2 XA LY, HOA R BELEH
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parrno. | ESH6-5. 5J5-9W15-F200
tandard NN
No. ltem INH — g Test Method Mk 753%
*H?/E
Lightly striking the center of the stem at a rate encoutered in
normall
ON bounce: | use (3 to 4 operations per sec.) bounce shall be tested at “ON” and
10ms max. “OFF”.
OFF Bl 3-4 &/sec HIREIRE switen i
bounce 1
10 —sv
B‘OL_{nC?_H_ mS‘m_aX. 5k Synchroscope
4.6 | =) GEFFRIN | ON £l & Bt —
BEIEFD 8 : 10ms
max.
OFF ¥l 5 A
[B] : 10ms
max.
SN “OFE”
5. Mechanical Characteristics HLi4FH:
tandard ¥R Test Method Mz /53%
No. | Item ImH
Detent points lztendtezir;tle'ggc’l nis3° each
£ : T
5. 1 §¥,“\ ;& 'ﬁ 111— 18 ,ﬁ\?ﬂ%
FR/AE: 200 £3°
5 2 Output waves 9pulse/360°
T MR 9 BB /360°
The test head is inserted into the rotating shaft ,
. . rotates according to the rotation direction of the
Rotational Reference spec drawing . . ) .
shaft, and the experiment is carried out with the
5.3 | force sheet uniform rotation force
; UL NN N - ,
TR SRER S BN SR, SRIEE T, A
B NHITR
Apply a tension load on the midpoint of the
Operating Reference spec  drawing actuator (or 1mm.to the tip of the shaft) t.o §upp|y
Force a pressure vertically from its free position to
54| .o . sheet . L
BIEHD (FEHX 2 I EE operating position. B
IheEiER) = - FERAETT R B (S B IRIE TR m 1mm 40) 75 RAE
B EB S e mEsE e, FRIETHERRIIENE.
The value to which the force in the actuator
Releasing . midpoint (or 1mm to the tip of the shaft) must be
Reference spec drawing
Force reduced to allow the contact to the normal
5.5 e sheet .
Egjj ('I_'FJ';:F; %m@é& pOSItIO_n. . . . . _
IheEiER) = - ERRE BRI B RIER B S R D FRE T, FiR{ET

HAMER B RE B HAE.
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No. | Item InH tandard ¥RE Test Method MR 753
Pre Referen drawin The distance vertically through, which the
5 6 | Travels sﬁe:te ce  seec awing midpofi nt oftthf actuat.otr. (ortt ip of tth.e shaft.):r ip
1712 (BT | 2ER move rgmml s ree_LpnoIIS| |02_ o operating position.
se5E ) MNEBMEZIENENES.
Shall be free from terminal
looseness, damage and
Shaft plav in insulator breakage. The encoder is welded on the printed circuit board,
axial play The electrical performance | according to the vertical direction of the shaft,
5.7 direction requirements specified | and apply FxL=50mN. m rotating force , times is 5s.
B2 shall be satisfied. ZMRD AR IR BRI R B4R L, ARIBIMRVEE 5[, H
ihFIAREl, BURRBLER | MEAN FxL=50mN. m 54 77, B8] 5s.
I ECH
BSMRENTEEK.
Shall be free from terminal
looseness, damage and
insulator breakage.
Terminal The electrical performance | A static load of 3N shall be applied to the tip of
5.8 | Strength requirements specified terminals for 10s in any direction.
i FoRE shal |l be satisfied. EE S EHEN 3N {ER T 1Lk imAR i, FFLELRTIE] 10s.
i F AR, BURRELER
I ECH
BSMRENTEEK.
Encoder shall be secured to a testing machine by
a normal mounting device and method.
After test, 523322; .slhal | be tested according to the fol lowing
Contact resistance:5 € Vibration frequency range = 10755 Hz
Max. . _
: . ) Total amplitude =1. 5mm
Insulation resistance:10M VDY .
. Sweep ratio: 10 55 10Hz Approx. 1 min
Q Min. Method of changing the sweep vibration frequency:
The electrical performance | inear ging P q v
Vibration requlrements. . specified Direction of vibration: Three perpendicular
shall be satisfied. . . . \ . . )
5.9 | Proof No abnormalities shall be directions including actuating direction.
R (6) Duration: 2 hours (6 hours in total)

recognized in appearance
and construction.

ISM) =
JEfbEEfH: 5Q Max.
HIZEEPE: 10MQ Min.

BESMENTFEEX,
RERGEHTARER .

WIDERREAEMRNR R AR REERERE L,
HETRSHZH THITIRE:

(1) #®3%=10-55Hz

2) #x0E 1. 5mm

) PRENTIRZE: 10-55-10Hz K2y 1 b

) TSR MEIR

) I|_®EhAE: = MNMEEEENAR, EF—NARN
T HEar A E .

(6) BHE): ANAE 2 B (F 6 B o

(
(3
(4
(5
=
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After test,

Contact resistance:
Max.
Insulation
Q Min.
The Electrical performance
requirements specified
shall be satisfied.

Shal | be free from
mechanical abnormalities
M) =g

JERBEEFE: 5QMax.
daiZEfH: 10MQ Min.
BEMENTEEK.
KEETRERIELRE.

5Q

resistance:10M

Mechanical
Shock
AT

Encoder shall be tested according to the fol lowing
request:
Mounting Method: Normal
Acceleration: 490m/s?
Duration: 11ms
Test Direction: 6 directions
(5) Number of shocks: 3 times per direction (18
times in total)
2&65%%&?%%%&%1#?&?‘?1@@ :
1) REF®: EMFE

NIRE : 490m/ s2 (50G)

(506)

(2)

(3) BHE]: 11ms

(4) LI FME: ER 656

(5) HEXRE: BN ARIR (BH18%)

6. Solding Characteristics /2888

No. | Item ImH tandard ¥R/ Test Method Mk 7/53%
Encoder shal |l be tested according to the fol lowing
request:
Solder: Normal
Flux: Rosin Flux having a nominal composition of
25% solids by mass of water white rosin in methyl
alcohol solution
Soldering Temperature: 260X 5° C
Immersing Time: 3 X 1s
Flux immersing time shall be 5 “10s in normal room

. temperature.
6.1 Solder Ability E;Znaggi should be more Immersion Depth:

e |
iR 245 E R LB 85%

Immersion depth shal |l be at copper plating portion
of PCB after mounting
(Thickness of PCB=1. 6mm)
AL TE TIRSBAH T HITIAR:
) 2R B
(2) 1BF: 18K, REE L 25% 0 F, 75%FHEZHI T
@EW%ﬂo
3) I’IFIRE: 260E5°C
/11J~H-J-|é] 3*1s
K= : 5-10s
(4) Iilflﬂ%r‘_ ?&%@lﬁﬁr—/xiuﬁ%;tﬁﬁﬁ'] 6mm5L
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No abnormalities shall be
observed in appearance
and operation

FeH K THREFRIR o

Solder Heat
Resistance

(RS 3

6.2

Encoder shal | be tested according to the fol lowing
request:

Solder: Normal

Flux: Rosin Flux having a nominal composition of
25% solids by mass of water white rosin in methyl
alcohol solution

Soldering Temperature & Immersing Time

Dip Soldering 260£5° C 3*x1s

Manual Soldering 330%10° C 172s

(4) Immersion Depth: (For Dip Soldering) Immersion
depth shall be at copper plating portion of PCB
after mounting

(Thickness of PCB=1. 6mm)
éﬁﬁ%%ﬁ&?iﬁ%%&%#?i&ﬁiﬂﬁ:

) 18R B
2) 1BF: 1B, REEDLA 25% T, 75%HEEH T
ﬁlﬁﬁﬁlﬁlﬁio
(3) IRIEIRE KR RATE):
B a8 260% 5°C 5+1s
EFIL—J%E 330%+10°C 172s
4) BiERE: (HFFRoEE)

%&lﬁﬁf"/xﬂﬁﬁ?&*ﬁﬁﬂ 1. 6mm &b

7. Durability characteristics ifif A 1 f&

No. | Item IME | tandard R Test Method Mk /53%E
Operation shal |l be performed continuously at
Encoder After test Z)rare of i? cyclesdperlmi?ute without load,
; Contact resistance: ycleés rererence drawing
" Ig_ﬁ:g%g-ﬁ:ﬁ; 5Q Max. i’_;f;mfi'ﬁﬂ’] ST, BER 30X/, £ESD
Insulation resistance:10MQ Min. R & EEAER, (RS LER)
The decay of the operating force
should be within + 50%.
The electrical performance
requirements specified shall be
satisfied.
E‘EE@E:
IR 50 Ma*. Operation shal | be performed continuously at
Switch ?ﬁ%@#}gg?*‘géguﬂ a rate of 30 cycles per minute load as fol low,
Life %z'lﬁfi}?;'[fiéjz o ° (Cycles reference drawing)
7.2 | Fxse (.ﬁ?w TVIEREMATA ° 0 5mA 5VDGC
) nmﬂnx%thuﬁﬁéé?aﬂ’ﬁﬁ 1.5 Z{n, ﬁ%J_jl
EEEE R OREE I EYK)
0.5mA 5VDC
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8. Weather Proof Characteristics & H4:R%:

No. | Item INH tandard ¥R Test Method Wik /53%
After testing at -25 £ 2° C for 96 hours,
the encoder shall be allowed to stand under
normal temperature and humidity conditions
Cold  Proof fc?r 1 hour, and measurement shall be made
8.1 e After test, within 1 hour after that. Water drops shall
- Contact resistance: 5QMax. be eliminated.
Insulation resistance: i—tFF?_ 25+2°CE(];I?1* %ﬁm’f*ﬁ 96 IJ\HT; W ?_
10MQ Min. EEEREMEETWE 1 6T, #?’"lﬂ:}:1 IN:b)
The Electrical performance AR BAITNE, KBRIHK.
requirements specified shall be
satisfied. After testing at 85 £ 2° C for 96 hours, the
ISMU) = encoder shall be allowed to stand under
FEfUERE: 5Q Max. normal temperature and humidity conditions
8.2 Hot Proof é@?%EEFH 10MQ Min. for 1 hour, and measurement shall be made
' =i BESMERTEENK, within 1 hour after that.
RH7E 85X 2° CHYRIT AR EF 96 /B, AFHE
EBREMEETRE 1 6T, #?’"ltl:}:1 IN:i)
AT A TUE, KERIEK.
After test, After testing at 40% 2° C,90795% RH for 96
Contact resistance: 5QMax. hours, the encoder shall be al lowed to stand
Insulation resistance: under normal temperature and humidity
10MQ Min. conditions for 1 hour, and measurement shal l
Moisture The Electrical performance | be made within 1 hour after that. Water drops
8.3 | Resistance requirements specified shall be | shall be eliminated.
B E IR satisfied. REEAE 40£2°C, 90-95%RH HIRITFAMREF 96 /)
SMU =¥ ‘I, ,“F‘T‘IE.%umFi‘D ETRE 1T, HE
FERAEEPR: 5Q Max. 1 NPT GRifE ] T/A'JE, KTERLESK -
dmiZEafH: 10MQ Min.
BEMENTEEKX
After 5 cycles of following conditions, the
encoder shall be allowed to stand under
normal temperature and humidity conditions
for 1 hour, and measurement shall be made
After test, within 1 hour after that. Water drops shall
Contact resistance: 5Q Max. be el iminated.
Insulation resistance:10MQ Min. | IXHIR AL R BRI 5%, RAREEERE
Temperature The electrical performance | F;2E NIk E 1 /BT, #‘T_ltt):1 INET IR SR
8.4 | Cycling rquirgments specified shall be | HITME, KEREK.
B satisfied. .
S = ’_ML‘
JERMEERE: 5Q Max. 30 min 85C*2°C
SesEEPE:  10MQ Min. \
SR T A B K. oo Ton]
“seEsc 1%)—15mi n 1 )—15m‘i n

T
1 cycle |
\
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The encoder shall be checked after the
following test:

Temperature: 35X 2° C

Salt Solution: 5FX1% (Solids by mass).

Salt deposit shall be removed by running
water.

(4) Duration: 24 hours
HHEETELEENE:

(1) JRE: 3522°C

) ERRE: 511% (REBESH) .

) FITERY 7K

) BFE]: 24 /BT

No remarkable corrosion effecting
Salt Mist produc# fgnction shal | be
thEESIs recognlzed\ln meta[hpart.

s E%E#L&E%m#&ﬁ%%@ﬂ
b ig=1

8.5

9. Management of environmental hazardous substances fiEfEEHI RS

This product complies with the " v " hook under the environmental hazardous substances management

standard selection

AERFAETH "V ARNMMEREYREERRE.

J AP RFAEEE ROHS 2.0 FREEK.

v | AFE@FF A HSF AREER

v A FE RS REACH FREER.

10. Storage condition {E&&4F:

10.1 In order to protect the switch performance and the soldering conditions, it should keep the
switch under the following conditions:
ARG LIEARF= RS AR F M ZRE M, BEREEUTHEEHFRTET:
10.1.1. Temperature of —20°C to +80°C, with humidity lower than 85%RH;
mE -20°C AL, +80°C KATR, JRES5% UTHIIE.
10.1.2. Avoid storing in the environment containing corrosive gas;
BRAFESHERMESAFNTS
10.1.3. Avoid keeping it in the location with direct sunlight.
B R RTFE AR EST AR .
10.1.4. Store using the standard packing without exerting force.
EREMAENNHNERERETHITRE
10.2 The standard storage period is 6 months before opening the package. Preferably to be used
as soon as possible. After opening the package, you should put the remaining switches in a plastic

bag to prevent from damp and corrosive gas with maximum up to 3 months
FaRITHAEENRERERRA 6 MNE. ITABEEER AR, FFFRKIMSURRE KGRI
ARE, BHITEENEE, HEMSAEFLEFRHITRE, REHRA3IINA.
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