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firl ENCODER i v, | EBA1-4C20-9B15 | bline ro, | FSE8-WI-DR-010
5 |SRDIPEL 7.8X3. miiBE, BB A, L& T4m, 120, IBORICEN, EEEE, ER108 Kor0EE
— No. Items Standard No. Items 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%)
3(3) | Ratings DC 5V 0.5mA 21(8.1) | Cold Proof -40+2°C 96h
C 4(4.1)| Contact Resistance 200mQ Max(Initial status ). 22(8.2) | Hot Proof 85+2°C 96h d
5(4.2)| Insulation Resistance 50MQ Min. 23(8.3) | Moisture Resistance 40+2°C » 90-95%RH 96h
6(4.3)| Dielectric Voltage AC50V > 60s 24,8.4) | Temperature Cycling -40~85C » change 5 cyclyes
__| 7.4)| Output signal format C.W. 9pulse/360°,A(A~C),B(B~C) 25(8.5) | Salt Mist 5% Nacl 24h -
(5.2) C.C.W. 9pulse/360°,B(B~C),A(A~C) 26(8.6) | Vulcanization test 3% Nazs 3 minutes
8(4.4) | Phase-different T1,72,73,T4 = 4mS Dimensions:
9(4.5)| Chattering t1,t3<3mS 1 |Body width 7.820.2mm
3 [10(.5)| Bounce 12 < 2mS 2 |Top height 3.45+0.2mm 3
11(5.1)| Detent points 18 detent points,each angle:20°+3° 3 |Use height 4.0£0.1mm
12(5.3)| Rotational force 40+8gf.cm (Initial status ) 4 |Height of holding board 1.3£0.2mm
13(5.4)| Tooth Intensity Value \ 5 | width of Pin 1.0£0.1mm |
14(5.4)| Tooth sense consistency \ 6 [width of mounting feet 9.0+0.3mm
15(5.5)| Axial Swing Strength 100gf, 60S. 7 | width of cover feet 1.2+0.1mm
16(5.6)| Terminal Strength 3N, 10S. 8 | Pin and mounting foot distance| 1.6+0.2mm
17(6.2)| Solder Heat Resistance| Dip Soldering | 260°C Max, 5s Max 9 [Hexagon size 1.74£0.02mm 4
Manual Soldering| 350°C Max, 3s Max
18(6.1)| Solder Ability 260°C Max, 3+1S
7.6£0.3
4 3.8:0.2 CW ROTATTON
3.2 E——
5 A 5
A =D
=]
50 T
& %> < 1
o™
—+ - B T Sa
< 1 = | <
o 4 of I© 1m
L s
o @3 adl — 6
g:,l | 0 i
= | i 1.240.1 [+
N
Al 3-1£0.1 1.610.2
240.1[240.1
7 7.740.3 7
06)9:0.3 Shaft hole shape CW ROTATION
and dimension o | |
A-C ]
=1 = Ry
. g s ¥ B-B e B
@ OFF | |
i 2 @3.1 1.74£0.02(09 B-C e
mn Ml i N T
3 05T T : | g
9 pulse 18 click
(Tolerance: £0. 1) ] :
(P.C.B thickness t=1.0. 1.2)
/@W) M RE# Material list
] | 78 2147 TREITEM | %% Name #JR_MATERTAL —
1 # F Cover 444 Copper alloy
- 2 Ffi i Anchor Plate | 4540 Stainless Steel Strips
9 Lol 3 %4 Wheel gear T A2 # 4} (PA46) 9
A 4 JE B Base TR (PA66) B
. 5 Ffib FrContactSpring | 484 4 Copper alloy
NE 6 3% F Terminal %44 Copper alloy
VER K 5 G RNE B R H & EES
: S.U.B MODTFY DATE TOLERANCE UNTT SHEET SI7E TYPE
L<5 +0.2 mm 1/1 A A& A
10 <10 | +0.3 WA i 5 B B 10

APPD,
130 | +0.5 Al @ @ /FEN

> B>

x| x5 | Gl | (20 1z00r) | (202102.01) (2021.12. 01)
Phog O 5:1 N7/ | \H%7)/ | \s%24
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PRODUCT SPECIFICATION L
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HE48: huang-yan@vip.163.com Mk: http://www.f-switch.cn

1. General Characteristics —f&4FI4:

1.1 Application: This specification is applied to rotary encoder used for general application.
EREE: Z&RIABIER TR RE XN —REREE.
1.2 Operating Temperature Range: -25°Cto +85°C

ERRESCHE: -25°Cto +85°C
1.3 Operating Relative Humidity: <85% RH
FEXHEE - <85%RH

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

SKIEM: FRAHHNUHA, WKEASFHNT:

Environment Temperature: 5735°C

MR : 5735°C

Relative Humidity: 45785%

FEXHRE - 45785%

Atmospheric Pressure: 86"106Kpa (86071060mbar)
KEES: 867106Kpa (86071060mbar)

2. Appearance, Structure and Dimensions MW, LK R~T:

2.1 Appearance: The encoder shall have good finishing, and no rust, crack or plating
defects.
SN » PR, FiEih. REFNERRE.
2.2 Structure & Dimensions: Refer to individual product drawing.
R RT S0 ER
2.3 Markings: Refer to individual product drawing.
FRIR: 2007 R .

3. Ratings #FiEffr: 5VDC MAX: 50mA  MIN:50uA

4. Electrical Characteristics H < fFt:

No. ltem INH Criteria FnfE Test Method SEIEHTE
Contact Encoder: 500mQ Max. Using the micro resistance tester with error less
4.1 | Resistance than 5% for testing.
2 o o AR SR 43
AR R Switon: 200m0 Max | EFRENT SUOMEMREGETNRL.
Using the insulation resistance tester.setting
Insulation parameters to DC100V, The insulation resistance
. . between the terminal and the cover, the terminal and
4.2 | Resistance 50MQ Min. . \ . .
Y t5 R TR the termlna|~ |‘s‘t§est,\ ’:cnlme”|§ 60 secor]ds‘.nm
T ER 4B RN, "ESH A DC100V, MikisF55h

7, in T Sin T Z BRI 4EE R i, BiE] 60s
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Using the voltage resistance tester, set the
Dielectric Nodielectric breakdown parameters to the AC100V, test the voltage
4.3 | Voltage shall ocour resistance between the terminal and cover or
' . N terminal and terminal,time is 60s.
TL 3 =3 I_I A3 1, A IID’ By Ry N s Al
MREE | REFAREL. [ERMEEMLL, HESHH ACIO0V, MHF RSN
Fum T SimFZ BT E . BYE) 60s.
No. | Item INH Tandard #rAE Test Method MR 5%
2 Phase—different signals (signalA, signalB)Derails
hown in (The broken |ine shows detent position.)
T1, T2, T3, T4=>4mS S Lo 0 A o
e " A, B WIESHLENE, REEMFELE, FAME
MTERT (BEERTH FREENEEFRMNE)
Shaft Signal (Bet Output
rotationa eeﬁ alieerN | iR T | | ‘
| . OFF —— |
direction tfrcr.n”lils)\ ON | | : !—L
Output signal i E i 75 {E?(ﬁﬁ'ﬁ?Z N T‘ L3, T“* |
4.4 | format 5 [8]) ot ! \ | L
WS o | |
N S A
CW A(A~C) e ! T |
W | ;
S R s
B (B~C) - | - |
- ‘ |
A( A~C) o | ‘ |
C.C. W. o]
\\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.
Y dmra iR E 1 MR AR — £, RIDER G R ek 360 B, SFERR
, A ON 1| OFF BYRR 5] (RN M BRI 3. 5V SR BRI 1. 5V ), BOR LA,
o Chatterin | )i F B = 4 ¥R B AO AT E).
Switching g
45 characteristi ?}fzz_:j] Fig 1
cs Fig.2 Fig 2
't)]ﬁ##'l‘i t1 , t3 Signal B 18
<3ms 10KQ B
c
10K Q Q—L
Signal A
1]
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
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,
BEh it is considered to be continuous beating.
Fig.2 FmAERs R E 1 BB ERIZE TR SR L, SR BT HEERN 360, HEB KA
t2 <2ms ON X33, Jlist BB 2% A= 4 Bk mh A B8], BRRHi & AR BURZ 72 ON (X33, F/E
TR 1.5V EME.
?’% ON [Xig, BBETALHBIT 1. 5V IR IR 2 XL ERY, A 2 LBk
oJ].
tandard NN
No. Item IRH — Test Method M 7/53%
1‘3‘/&
Lightly striking the center of the stem at a rate encoutered in
norma |
ON bounce: | use (3 to 4 operations per sec.) bounce shall be tested at “ON” and
10ms max. “OFF”.
OFF BL3-4 R/sec BNREIRE switch -
bounce 1
Bounce 10ms max. -V o Synchroscope
4.6 | ¥ah GHEFFXIN | ON £l =h Bt _
BEIEFA) |8 : 10ms
max.
OFF #} =t
B : 10ms
max.
“ON” “OFF”

5. Mechanical Characteristics HLif45

tandard FRrAE Test Method MK 755
No. | Item InH
Detent points jjztenciceZir:Ie'gg: n:c'_s3° each
g : T
5.1 %%,mé& ‘ﬁﬁL 18,‘.5::]#(,%
BRMAE: 200 £3°
5 2 Output waves 9pulse/360°

R

9 Bk /360°
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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 e s N s ,
L RES S SLE NS R, SBEAOSEENS I, (LRI SIRNE
B AHITMIR .
Apply a tension load on the midpoint of the
Operating Reference spec  drawing actuator (or 1mmlto the tip of the shaft) t_o §upp|y
54 Fccl)rce - sheet a pressure vertically from its free position to
' BIEH GEF% £ 0 E% operat i_ng pos\ition. B ‘
IheeER) i FERAE TR (A S IRIE T A R i 1mm &0) 75 HRAF
HE S MEmERE G, FRETHERIMENE.
The value to which the force in the actuator
Releasing . midpoint (or 1mm to the tip of the shaft) must be
Reference spec drawing
5 5 Force sheet reduced to allow the contact to the normal
' @Ejj (%;:F;é ﬁmé& pOSitiT. . . . ) _
IheeiEm) =T ERIE TR GIRIER R SR D 88T, E1R1ET
HFNEMEMNER BRI BRAE.
No. | Item InH tandard ¥R/ Test Method MR 5%
Pre Reference spec  drawing The distance vertically through, which the
5 ¢ | Travels sheet mldpofl nt ol'Ftthfe actuatlotr. (orttlp of tth.e shaft.)t‘.cr ip
1712 (BT | 2 ER move r(_?_m its ree_fom ion to operating position.
Shall be free from terminal
| ooseness, 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.
i R shall be satisfied. 2D BRI IEA IR BRAR |, IRIBMMERS @,
T, BIRREEKER | FEA FxL=50mN. m f§4% 77, B8] 5s.
AL ‘
BSMHRENTFEEK.
Shal |l be free from terminal
|ooseness, 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 IR shall be satisfied. EEFHEMEMN 3N /ER T #skinRin, FFEHATE] 10s.

inF IS, BURRBEGER
W
BSMENTFEEK,
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Encoder shall be secured to a testing machine by
a normal mounting device and method.
After test Encoder shall be tested according to the fol lowing
o ] request::
ﬁzztact resistance:5 Q Vibration frequency range = 10755 Hz
) . . ] Total amplitude =1. 5mm
I(;S;l::tlon resistance:10M Sweep ratio: 10°55710Hz Approx. 1 min
The eléctrical per formance hlllf?thod of changing the sweep vibration frequency:
; e inear
Vibration rﬁqT:rEmenti. £ Zpecn‘led Direction of vibration: Three perpendicular
5.9 | Proof ;oaabno?*ms:: iltsielse s:hall be directions including actuating direction.
i3] recoenized in  appearance (6) Duration: 2 hours (6 hours in total)
and ionstruct ion. PP éﬁﬂ%&%ﬁﬁ %%ﬂﬁ'ﬂﬁ%ﬁ%%@ﬂﬁ%@&iﬁ%&%t,
Sy = #EEL&%?&%1¢—F1&1T1«KQH :
MBI 50 Max, (1) ?)1:€w2210—55Hz
YpiZEfR:  10MQ Min. 2) *’E‘T‘ﬁﬂk smn 4
B ETAER. O RTRR e KA
e T [ (4) ZeSTTE: iR ‘ ‘
- e 5) #kEiAE: = MEEEEM AR, HP—PNEEK
RN HEE T E.
(6) BtiE): BANFE 2 NEF (3 6 BT,
Encoder shall be tested according to the fol lowing
request:
Mounting Method: Normal
Acceleration: 490m/s? (50G)
After test, Duration: 11ms
Contact resistance: 5 Q | Test Direction: 6 directions
Max. (5) Number of shocks: 3 times per direction (18
Insulation resi nce: 10M times in total)
o yiacion resistance 0N | e e Tak U 1 TiT I
The Electrical performance (1) ?C'Zléﬁlf ﬁ*ﬂ??/f
5 Mechanical requirements specified | (2) 73”{@@ 490m/ s* (506)
" | Shock shall be satisfied. (3) RffE]: 1fms
A Shal | be free from | (4) %EL‘LEFJ: BN 6 731
mechanical abnormalities. (5) FhERE: |AEE IR (B 18K
M) =R
FERREEFE: 5QMax.
daiZEfE:  10MQ Min.
BEMERNTEEK,
RALTHAERELRE.
T

6. Solding Characteristics (&3R8

| No. | ltem INH | tandard FrifE

| Test Method Mk 53%
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Solder Ability

Dip area should be more

Encoder shall 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: 260%* 5° C

Immersing Time: 3 £ 1s
Flux immersing time shall be 5 “10s in normal room
temperature.

Immersion Depth:

TSN R TN RESRIR .

6.1 ArYE M thgn 85% . Immersion depth shal | be at copper plating portion
RIBERR LT 85% of PCB after mounting
(Thickness of PCB=1. 6mm)
HRhDERE TIRSHR M THITIAN:
) 1B B
(2) 185: 1B, REESELA 25%0EF, 75%FHEER T
éﬁmmﬂc
3) JRIFRE: 26015C
/xuﬁﬂﬁj 3X1s
X:FﬁIJIXIJ~HTlE] 5-10s
/i/f/fﬁr_ ?&éilﬁ'ﬁ}_‘_/xiu%—%*mgl‘1-6mm Ak,
Encoder shall 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%*1s
Manual Soldering 330*10° C 17 2s
Solder Heat No abnormalities shall be | (4) Immersion Depth: (For Dip Soldering) Immersion
6.2 | Resistance observed in appearance | depth shall be at copper plating portion of PCB
’ T kB4 and operation. after mounting

(Thickness of PCB=1. 6mm)
ﬁﬁ%%ﬁ&?ﬁ%%&%#?iﬁﬁiﬂﬁ:

) 18R B
2) 1857 1B, RET LA 25% 0 FE, 75%HEERI T
@ﬁﬁﬂlﬁlﬁlo
(3) 1B E KRR 8]
BalEE 260% 5°C 5+1s
FI I8 330£10°C 172s

(4) BiERE: (W FFEHEE
IR BB R RER 1. 6mm &b,

7. Durability characteristics it A 14 g

[No. | Item IRE

| tandard ¥R

| Test Method MK F53%




3 TA A TR R A A

FswitcH F-SWITCH ELECTRONICS CO., LTD.

P KON 1 R

PRODUCT SPECIFICATION

NP5 Y

Sho N, | FS-WI-SP-1004 | paip | 8/10
IT%N

MODEL Encoder Edition | O

7 b G i
PART NO.

E8A1-4C40-9B15

7.1

Encoder
Life
YmiLER A ap

7.2

Switch
Life
FrFa(
9?9&1115‘2
)

TEH&E

After test

Contact resistance:

5Q Max.

Insulation resistance:10MQ Min.
The decay of the operating force
should be within + 30%.
The electrical
requirements specified
satisfied.

LR

EMAREFE: 10Q Max.
i 10MQ Min.
BRAENZTENIEE30%LAA
BSMENTFEEK.

performance
shall be

Operation shal | be performed continuously at
a rate of 30 cycles per minute without load,
(Cycles reference drawing)
ERHERTTHNERET, BERI0R/S, E56®
I & FESE, ORBEIER)

Operation shal | be performed continuously at
a rate of 30 cycles per minute load as fol low,
(Cycles reference drawing)

0.5mA 5VDC

AERATAGNEET, BER30X/5, EF
NI & L IEEEE R CRE S I ELK)

0.5mA 5VDC

8. Weather Proof Characteristics il {& 4 fg:

No. | Item IiH tandard Rt Test Method MR 753k
After testing at -25 £ 2° G for 96 hours,
the encoder shall be allowed to stand under
normal temperature and humidity conditions
Cold  Proof for 1 hour, and measurement shall be made
8.1 (K After test, within 1 hour after that. Water drops shall
- Contact resistance: 5QMax. be eliminated.
Insulation resistance: W25 2°CRuRITFAMI R 96 /BT, SRS 7E
10MQ Min. EEREMEETWE 1 IBF, FELE 1 N
The Electrical performance AR BAITMNE, KBRIHEK.
requirements specified shall be
satisfied. After testing at 85 = 2° C for 96 hours, the
SMUR = encoder shall be allowed to stand under
FEMLEFE: 5Q Max. normal temperature and humidity conditions
8.2 Hot Proof i EEPfH: 10MQ Min. for 1 hour, and measurement shall be made
' =Sim BEMERNTEENK, within 1 hour after that.

N7 85X 2° CHUBITHMIREE 96 /BT, REHE
EEEEMEETWRE 1 /NBF, FHELRE 1 BT
AR I TNE, KERESk.
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After test, After testing at 40X 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 |
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 TR satisfied. HHEZE 40£2°C, 90-95%RH HORIEFAMREF 96 /)
ISMI) = A, AEEEEREMEE TRE 1 /MY, HE
JEMERFE: 5Q Max. /g 1 ERTASHR R TNE, KBRS
Yei5EEfR:  10MQ Min.
BEMENTFEEK.
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 eliminated.
Insulation resistance:10MQ Min. | IR FNASLIRHIXW 5%, AREEEEE
Temperature The electrical performance fﬂ@fﬁg‘ﬂ§1 ’J‘ET,IT, FELRE 1 PRI &
8.4 | Cycling requirements specified shall be | BHTNE, KBRIIEK
' = satisfied.
Imgrﬁﬁ gﬂzgﬁra- 30 min
FERLERFE: 5Q Max. 30 min 85C+2C
sassEafE: 10MQ Min. \
B SRR AR o Tor]
~CEIC 1‘})—15mi n 1 )—15mli n
1 cycle |
1
The encoder shall be checked after the
following test:
Temperature: 35X 2° C
. . Salt Solution: 5X1% (Solids by mass).
No remarkable corrosion effecting . .
. Salt deposit shall be removed by running
. product function shal | be
8.5 i?g;gt recognized in metal part. sz;celg.uration' 24 hours
Im 55 <0 N - 7 O W b e [ A .
§§E1¢LIX E/urﬁjlﬂznn[‘iﬁbﬂ’]ﬁ;bﬂ IKTL"t-ETi?T_‘@?EﬁEi}”\U%
(1) JBE: 3512°C
(2) ENATRE: 5£1% (FREFEHH).
(3) EITERFIA K AEE
(4) BiE): 24 B

9. Management of environmental hazardous substances MBS EYWRETE

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

standard selection.

FERFETA V) GENKHREENRERRE.

J

A FZ BT SEREE ROHS 2.0 FEEK.
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AR RIF A HSF AREEK.

A FZ RS REACH FREEESK.

10. Storage condition MO7F &4 :

10.1 In order to protect the switch performance and the soldering conditions, it should keep the
switch under the following conditions:
ARG AR RS U FATE M F R Z R m, BREEUTHREGMIMET:
10.1.1. Temperature of —20°C to +80°C, with humidity lower than 85%RH;
mE -20°C Lk, +80C AR, JREE85% LA THVEME.
10.1.2. Avoid storing in the environment containing corrosive gas;
BRAFESHARMMESAFNTS
10.1.3. Avoid keeping it in the location with direct sunlight.
B R ARTFE AR ESTRVIARR .
10.1.4. Store using the standard packing without exerting force.
ERTEMAEMNNBRKETHITRE
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
FaARITABENREIVERIRA 6 M. ITASREERKRMIT, RER KB URREEFURENN
ARE, BHITEENEE, BHEMSEFLEFHITRE, REHRA3IINA.
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1000pcs/ 4% R/
R —— =’ g
BBk
PE4% g
IR OED RN
Stepl
HAF/NE: FMK-900-11
4000pcs/ & TAR/NE: FMK-900-12
Step3
Step2
/NFE=24000PCS (6/NED
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