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ﬁ.ﬁ‘@lﬂ@n F-SWITCH ELECTRONICS CO.,LTD.

””Tr ENCODER ‘ Pﬁm ﬁo ‘ E8H8-6. 5J30-9B15-F200 ‘ DRA“N, \O. ‘ FSE8-WI-DR-034
L5 [SNEESNTEL 7.8X7. 2onfiiiBes, RIERR6 Srm, $TE3. Om, H17730gf, FEHE1200gf, ORISR, BA10BA,
—1 No. Items 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 <30%)
2(1.3) | Operating Relative Humidity <85% RH 20(7.2) | Electronics Life 100,000 cyclyes(30 t/min, Torque attenuation <30%)
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 200mQ Max(Initial status ). 20(7.2) | Switch Electronics Life 100,000 cyclyes(60 t/min, Torque attenuation <30%) c
5(4.2) | Insulation Resistance 50MQ Min. 21(8.1) | Cold Proof -40+2°C 96h
6(4.3) | Dielectric Voltage AC50V » 60s 22(8.2) | Hot Proof 85+2°C 96h
___|7(.4) | Output signal format C.W. 9pulse/360°,A(A~C),B(B~C) 23(8.3) | Moisture Resistance 40+2°C » 90-95%RH 96h -
(5.2) C.C.W. 9pulse/360°,B(B~C),A(A~C) 24(8.4) | Temperature Cycling -40~85C » change 5 cyclyes
8(4.4) |Phase-different T1,72,73,T4 2 4mS 25(8.5) | Salt Mist 5% Nacl 24h
9(4.5) | Chattering t1,13<3mS 26(8.6) | Vulcanization test 3% Nazs 3 minutes
3 |10w.5)|Bounce t2<2mS Dimensions: 3
11(5.1) [ Detent points 18 detent points,each angle:20°+3° 1 7.8£0.2mm
12(5.3)| Rotational force 30+10gf.cm (Initial status ) 2 | 7.15£0.3mm
12(5.3)| Push force 200+50gf (Initial status ) 3 | 2.5£0.05mm |
12(5.3)| Restoring force 30gf (Initial status ) 4 | 23.0+0.05mm
13(5.4)| Tooth Intensity Value / 5 |2.320.1mm
14(5.4)| Tooth sense consistency / 6 | 0.2£0.05mm
4 15(5.5)| Axial Swing Strength 100gf, 60S. Axial Swing <0.5mm 7 | 6.5£0.3mm 4
16(5.6)| Terminal Strength 3N, 10S. 8 1.8+0.1mm
17(6.2) Solder Heat Resistance[ SMT Soldering | 255°C Max 3S Max, 230°C Min 30s Max 9 0.8+0.05mm
] Manual Soldering| 350°C Max, 3s Max 10 |[1.820.1mm |
18(6.1)| Solder Ability 255°C Max, 3S Min 11 1 1.2+0.05mm
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1. M Fi7E# Material list
CW ROTATION TEITEM | %# Name A i MATERTAL
| OFF | | | 2 1 [## shart TREH(LPEAE) |
A_C ON i ‘ i 2 #H Cover 444 Copper alloy
‘ i ‘ 3 FALF Anchor Plate| 454K Stainless Steel Strips
9 B-C OFF i ‘ i 4 # # Wheel gear TR EH (PA46) 9
ON ‘ i ‘ 5 Ffid FrContactSpring| 4444 Copper alloy
6 J&E Base T A2 HB (PAAAE £)
9 pulse 18 click 7 [#F Terminal 4% Copper alloy
8 @ F Spring S 4K Stainless Steel Strips|
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1. General Characteristics —R&4g4::
1.1 Application: This specification is applied to rotary encoder used for general.
T ¢ 2R E A e RS e o
1.2 Operating Temperature Range: -40Cto +85°C
(AR #iE: -40°Cto +85°C
1.3 Operating Relative Humidity: <85% RH
[EFAEENRE: <85%RH
1.4 Test Conditions: Unless otherwise specified, the atmospheric conditions for making measurements
and tests are as follows:
Bkl - BRIESSARUE - BTSSRI AR RIR T
Environment Temperature: 5~35C
WERE: 5~357C
Relative Humidity: 45~85%
AT : 45~85%
Atmospheric Pressure: 86~106Kpa (860~1060mbar)
KAJE71: 86~106Kpa (860~1060mbar)

2. Appearance, Structure and Dimensions AN » &SRS K ~T
2.1 Appearance: The encoder shall have good finishing, and no rust, crack or plating defects.
SNEL: EmIMBIRYS o MEEEAL - RIS BHRAE .
2.2 Structure & Dimensions: See Product Specifications.
S5 B RAF: 77 s
2.3 Markings: See Product Specifications.

PRIl 2 007 b A

3. Ratings ZEE&Tf: 5VDC 0.5mA.

4. Electrical Characteristics TR 4::

No. ltem JEH Criteria #FEA4E Test Method EEi/gE
Switch . . . .
contact 200mQ Max. Using z:he micro relS|stance tester with error less
4.1 resistance (#J4&fE initial value) than Sk for testing.
> 5} ;u;/ A YN T H SHIER A2 v T HER .
ﬁ;é%ﬁ%é&[ﬁﬂ {E AR/ NS 5% ER FH I TG
Using the insulation resistance tester.setting
Insulation parameters to DC50V, The insulation resistance
. . between the terminal and the cover, the terminal and
4.2 | Resistance 50MQ Min. the terminal is test
4a%EE )L e TP St . . N
il [ FIAE A IR R, SRS B DCSOV, SHII T8
S5, i Bl 2 IR 4R & BH BT,
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PRODUCT SPECIFICATION | g4 PART NO. E8H8-6.5J30-9B15-F200
Using the voltage resistance tester, set the
. . ACS(.)V test.éos, parameters to the AC50V, test the voltage
Dielectric Nodielectric breakdown . .
resistance between the terminal and cover or
4.3 | Voltage shall occur. . . . .
by T AC50V 2t 60s terminal ar\1d¥ ‘termlnal,gtlmt‘e is 60s. _
ﬁ@g%fﬁ%é‘%é i {5 M EE BRI - s B SR ACSOV > AT T A15h
g . S T T A R, B 60s -
No. ltem INH Tandard ¥R/ Test Method MiRX/53%E
The encoder rotates 360 degrees per second, 2
Phase—different signals (signalA, signalB)Derails
shown in  (The broken | ine shows detent position. )
T, 72,73, T4=4mS URIEEHSTVSHIHE) 360 [, A - B RISHREAHIMHMZ > 8
HOR e RE » REMI B TR~ (EGRTRT <
BRAEEN FETRRUE)
Output
Shaft Signal (Betwee BT
Output signal rotational n terminals)
4.4 | format direction fﬁ‘ '?B% (ﬂﬁ%z OFF —— ‘ } ‘ } ‘ ;
I BT | ) oo | il L
|
oFF L || 1
S N O
A (A~C) N S S IR
C.W I } |
OFF } i
| |
B (B~C) ON Q } L:_‘ i L
S 1
cew |ACA~OD o T
~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, At 2.5 v voltage ,test circuit generates vibration
time, when every times.
RS ae 2 E] 1 RSB IR a8 — b, dRiSas F) s 360 [, &R
PEAE ON I OFF PR, SF2ciEifth, (EEE R 2. 5V IF > A g A AR HRENY
B
Switching Chattering
45 (.:haracterlst ?EEJJ Fig 1 Fig: 2
ics Fig. 1 Signal B
Pl t1, 3 <3ms (oK o 5 e T e A
c
10KQ Q—L 2oV—— — —{H = -
Signal A OFF:
o 11 L2 t3
(R
DC 5V
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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
ol se acquisition should be in the ON region of voltage at 2.5V voltage
(Bounce) position. In the ON region, In the ON region, voltage at 2.5V
Bz phenomenon occurs more than 2 times, it is considered to be
Fig. 2 contim:oui beating. . o . .
PIEL | ERE 1 BRSSO R 360 [, L
7£ ON [X3giAst, Sist B 8% == 4 Wk mh Y BHE]. BkEhii B AY3K BURZ 7E ON (X3,
BE 2.5V I E.

7E£ ON X3, B[R 7E 2. 5V OISR BT 2 )R LA LW, 3N A 2Lk .

Sliding

5. Mechanical Characteristics f&Mis%
No. Item INH tandard #r/fE Test Method Mk /5%
18 detent points each
. °© 4-nQo
Detent points Tgt:_w;cﬂa%nglelo =3
5‘: E o VAN
51 :jfé%m\ﬁ ‘311 glﬁﬁrg‘—: 200 iso
9pulse/360° Oscilloscope test availables
5.2 Output waves 9 Bk3B/360 AEARIE RN .
U MHUE
Use of torsion gauges , The test head is inserted
into the rotating shaft , rotates according to the
rotationdirection of the shaft, and the exper iment
is carried out with the uniform rotation force,
5.3 Eotatlonal 30%10ef Read maximum,
. orce +10gf. cm . N .
tame [P TET - SELRATERS A B - SRR
{E A SR e T T - SEEUR R -
Use a tension gauge or thrust gauge, turn vertical
to the axis, press the test, and read the maximum
value.
Press force + TSN - N
5.4 200£50gf KIS v - BT A 1 o R

7h

A SHHUERAE -
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No. ltem INH tandard fZ? Test Method SHIER J77%
Shall be free from
terminal looseness
damage and insulator
breakage.
The electrical
performance requirements
specified shall be
Terminal %itiifiid' . A static load of 3N shall be applied to the tip of
5.5 | Strength ggg;gi%é@ﬁ’fﬁﬁﬁli%E%%Eg terminals for 10s in any direction
Ui 58 @éﬁéﬁg EAE 4 THE EETT AR IN/ER IR R A > &R 10s.
ko
Encoder shall be secured to a testing machine by
a normal mounting device and method.
Encoder shall be tested according to the fol lowing
request::
(1) Vibration frequency range = 10755 Hz
(2) Total amplitude =1. 5mm
QZE:;c:eiZ;istance:5() (3) Sweep ratio: 10°55710Hz Approx. 1 min
Max. (4) Method of changing the sweep vibration
Insulation frequency: |inear
. . (5) Direction of vibration: Three perpendicular
resistance:10MQ Min. . . . . . . .
. directions including actuating direction
The electrical . .
performance requirements (6) Buf?t'gﬂz 2 Efurs FéHboursHln tOE?ILL
Vibration specified shall be At as PR A AR AT A R B e A T sl B
- NG s
5.6 | Proof satisfied. b AR NS B R T T
L (1) Hx#E=10-55Hz
PriEf No abnormalities shall be

recognized in appearance
and construction

Bk
P EERH - 5Q Max.
@S2 TR 0 10MQ Min.

BRMAEERGEK -
RH SRR -

(2) ¥EIE 1. 5mm

(3) PRENE(LZESR © 10-55-10Hz R&Y 1 7y

(4) BHEITE - MERIE

(5) IREh A - Z(EMEEEAN TR - Hp—(E 5
ElCBN T EEINY T A

(6) Hff] © BHETT R 2 /N (S 6 /NI ) o
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No. ltem INH tandard fE%E Test Method JHIER 5%
Encoder shal | be tested according to the fol lowing
request:
After test, (1) Mounting Method: Normal
Contact resistance: 5Q | (2) Acceleration: 490m/s?* (50G)
Max. (3) Duration: 11ms
Insulation (4) Test Direction: 6 directions
resistance:10MQ Min
The Electrical
performance requirements
Mechanical specified shall be
5.7 | Shock satisfied.
i e & Shall be free from f

mechanical

abnormalities

Tz -

%%%ﬁaamj 50 Max.
@4%EE[H - 10MQ Min.

Eﬁ’“fi EIERFEEK -

TS H R F R .

(5) Number of shocks:
times in total)
Zfﬁ’ﬁ%%f TS BRI T
(1) BEE EBHTE
(2) BD@FE 1 490m/ s2

(3) BERH - 11ms
(4)

(5)

3 times per direction (18

T -

BB
A

&1 6 J71H
BHEDTR 3 R (H83k 18 )
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6. Solding Characteristics {&#H:4E

No. Item INH tandard 4=

Test Method JHET7/%

The crucible is tested under the following parameters :
(1) solder: tin paste containing more than 3% silver.

Melting surface area | (2) Welding temperature :245Cmin. ;
6 1 Solder Ability should exceed 95% of the | (3) Welding time :3 s min.
' TTIEME total %?%féﬁ?@?gﬁﬂbﬁi&@ﬁ%ﬁﬁ :
154 {Eé‘;‘ 7 0 1 ‘:F}:: =2 3% '%'o
w0 | () EH S AR sbLL
(3) JAJERERT ¢ 3s Min.
The filter is tested under the fol lowing parameters:
b of welding: SMT
ding temperature and time:
5 :250°C above 3-5 S: 230°C above 30-40 S:
hual welding :°CMax 3s Max 350
GRS TE AL W T
1) TR SMT
2 IREERE RS-
BENEREE: 250°CILE 3-5S8: 230°CLAE 30-40S:
(3) FITIE#E: 350°C Max 3s Max
No abnormal ities shall be
Solder Heat observed in appearance 1007 —
6.2 | Resistance ?ﬂd operatl\f)n. . or more
T tE HE 3 #ﬁ%&ﬁ EBEEPAR A 250ThE
- JI5EEE Max 10% - BEEHMAERE | ° ::‘frl more
FEEL4IE - 200t —| ' '
180% .
50T 1 _\ 30~408
00T— ]
60~1208
7. Durability characteristics A TERE
No. | Item InH tandard fE%E Test Method JHIEL 774
After test Under the condition of load, the speed is 30 times
Contact resistance: 5Q Max. / minute, continuous conversion on the |ife test
Insulation resistance: 1OMQ Min. equipment to each press (according to the maximum
The decay of the operating force | pressure is 2.5 times of the standard switching
should be within + 50%. force), encoder test: the working mode of life
Mechanical The electrical performance test equipment is 360 degrees clockwise and
7.1 | Life requirements specified in item immediately 360 degrees counterclockwise for 1
etk =y 4.3-4.5 shall be satisfied. test. Switch test: Each press is a test.
BRI FERBEETTHIBEE T - JRER 30 K/508 - S
PHEEIH : 5Q Max. Bkt bR R (IR IR T Rt /)
44 EENH © 10MQ Min. () 2.5 %) GiidaIig : Sk bRk i TIE R
1RVE ) B FEAEE30% LA - | WEBEUT IR 360 FE{R T EIES T (R 360 Ry
PEPRIMEREIERF A5 5. 15, 3 RAVENK. | 881 K. FEAR: SIRE—R AWK —K.
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Electronics

After the experiment:
:5QMax.
210 MQMin.

No pulse number increases or decreases
badly. The
performance shall meet the requirements
of Sections 4.4 and 4.5
"tz
BHEEIE: 5Q Max.
4E4%EEMH - 10MQ Min.
FThOPEIEMSBBE LA R -
EENIEAEERF G S 4. 15 4.4 4.5 [RAVEEK

Contact resistance
Electrical resistance

telecommunication

Under the condition of the following load, the
speed is 30 times / minute, continuous conversion
on the |ife test equipment to press each press
(according to the maximum pressure is 2.5 times
of the switching standard force), encoder test:
the working mode of the life test equipment is
immediately
for 1

rotate 360 degrees clockwise and
360 degrees
test. Switch test: Each press is a test

Load: 0.1ma 5vdc

TER LA AT » R 30 /74 - {E&Edn
alBREe i DEEEIR AR (RS RIRAE
JIRY 2.5 &%) 0 geidasilal : FEapal et TIE =02
RS £ 75 ) et 360 [ & 17 RIS E1 77 [y ieisk 360 &
Feati 1 R o RN R — TN — K.

& 0 0.1mA  5VDC

rotate counterclockwise

8. Weather Proof Characteristics

M BEEAE |

tandard ¥R/

Test Method M7/ 3%E

Cold Proof

After test,
Contact resistance: 5QMax.
Insulation resistance:10MQ Min

The Electrical performance
requirements specified shall be
satisfied.

iz

BEEEERH  5Q Max.

44 EERH - 10MQ Min.
ERMEAEIER A 4 THE K.

The test piece shall remain free for 96
hours in a temperature control box of —40
+2°C, and then recover for 1 hour at normal
temperature and humidity. The test piece
shal |l be measured within 1 hour thereafter.
The water droplets shall disappear.

s RE-40£2°C B R PZAE N TAEARRROREF 96
INEF o IMBAE IR R RS AR TIRIE 1 /N
ﬂ;e'zﬁlﬂz?ﬁ1 /NIRRT TR AR

The test piece is kept at 96hours without
working pressure in the temperature control
box of 85%2°C, then recovered at normal
temperature and humidity for 1 hour, and
measured within 1 hour after that, the water
droplets should disappear.

s FAE 85£2° CHY BRI N R LIFRFREIRFFIRTT
96 /NEF » ZAIBAT IR RS DRSS N IKAE 1 /)N
;e]'zﬁlﬂz?ﬁ1 /NIRRT TR R AR

Resistance

After test,
Contact resistance: 5QMax.
Insulation resistance:10MQ Min

The Electrical performance
requirements specified in item
4.3-4.5 shall be satisfied
Tk -

PR - 5Q Max.
44 - 1OMQ) Min.
BERMEAEIERF &5 4.3-4.5 fRIVE

S
D o

After testing at 40% 2° C ,90795% RH for
96 hours, the encoder shall be allowed to
stand under normal temperature and humidity
conditions for 1 hour, and measurement
shall be made within 1 hour after that

Water drops shall be eliminated.

SEPETE 40£2°C » 90-95%RH H B EIIE T /755
RELRFF 96 /NI » MBI IEF RS AURE T %E
1/NEf > WAEEER 1 /N R i TR /K
TR o
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After 5 cycles of following conditions, the
encoder shall be allowed to stand under
normal temperature and humidity conditions

After test for 1 hour, and measurement shall be made
Contact resistance: 50 Max. ‘glth:r.] 1. ho:rdafter that. Water drops shall
Insulati istance:10MQ Min. | 2¢ € !Mminatec.
The olectrical performance | BUFHE FALEIBRERIFRER 5 % » AAALEIER R
N=| )| s += , s /% += "‘
Temperature | requirements specified in item [gﬁj/“%?gf@ :J\H““:\,Eﬁﬂ:t{§1 N
8.4 | Cycling 4.3-4.5 shall be satisfied. s IR » KRR
R FEg 30 min
HfgElE  5Q Max. ) t‘—" o
é@?\\%%ﬁﬂ : 10MQ Min. 30 min | 85Cx2C
BERMAEENTESE 4.3-4.5 RAVE ‘
Ko Room Temp.-l
“5CE3C 1‘b—15mi n 1 3—15mli n
1 cycle |
1
The encoder shall be checked after the
After the test is dried, there are E?; ITc;v:lnlpr;gratteusrte:. 354+ 2° ¢
n:r::rgp?as*éo:f:::*:ihln ztior:(ran:llce (2) Salt Solution: 5*1% (Solids by mass).
P P . (3) Salt deposit shall be removed by running
. of the product, and the electrical
8.5 Salt Mist roperties should meet the water.
. mME S Fr?eqr:irements of Article 4 (4) Duration: 48 hours
A p =R = > : i =F ‘Tﬁ:/_‘_'NA/ :‘[E‘ .
BRIz - (R B DameE | BV DR
%lrﬁﬁgﬂgﬁﬁﬁﬁf > %%Tﬁﬁgmgfﬂ_é{\ <2> §§;—§%§5}§:ﬁ_§ . 5+1% (%Eﬁﬁtb) °
=4 [EHYER - gm/a RS - O =
4 PRITZR (3) BRI A -
(4) BEFRE - 48 /)NBE
After the test is dried, there are l:?Iz\?v??mi?;dvivizin:?ﬂed under the
no corrosion spots on the metal 1) Tempefature '35+2;C
parts that affect the performance (2) Potass i um suifige solution
Vulcanizati | of the product, and the electrical concentration 2% (mass percentage)
8.6 | on test properties should meet the Time :2 minuteso P ge/-
mAitIe requirements of Article 4. “-a“#ﬁ??ﬁﬂ%ﬁ:%%ﬁ
gzl > TEBM YA EE 2'2) SEIRE : 35+ZC
%‘fﬁﬁ%é’ﬂﬁ%@éﬁi  BRMEREEEN S (2) Eﬁ’fb%/ﬁ;&_)%fﬂ: 2% (EBESHE) -
4 IRTHR. (3) BT : 2 5y, \

9. Management of environmental hazardous substances IREGEY/EEH

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

standard selection.

RESMTE TN V7 AENRREEYEEEEE.

Voo | RESFFEECE ROHS 2.0 fEAETDR.

T

IS

AEESLfT & HF FEAEEDR.

3

Vo | AREEMTTE REACH SR,

_
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10. Storage condition I{E&&14:

10.1 In order to protect the switch performance and the soldering conditions, it should keep the
switch under the following conditions:
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10.1.1. Temperature of —30°C to +80°C, with humidity lower than 85%RH;
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10.1.2. Avoid storing in the environment containing corrosive gas;
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10.1.3. Avoid keeping it in the location with direct sunlight.
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10.1.4. Store using the standard packing without exerting force
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10.2 The standard storage period is 12 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.
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