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Q@ F-SWITCH ELECTRONICS CO.,LTD.

Ttk ENCODER | i | E6A1-2.8C15-12B15 [ 0 | FSE6-WI-DR-005
g | SRIEREY, 5. 7x2. TmiRiGES, REESE2. 8mm, NHFLIE. 73mm, HI15ef, 12B0F12ENR, FRAEEE, FH10R
—{ 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%)
33) | 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 C
5(4.2)| Insulation Resistance 10MQ Min. 23(8.3) | Moisture Resistance 40+2°C » 90-95%RH 96h
6(4.3) | Dielectric Voltage AC50V - 60s 24s.4) | Temperature Cycling -40~85°C » change 5 cyclyes
| 7(.4)| Output signal format C.W. 12pulse/360°,A(A~C),B(B~C) 25(8.5) | Salt Mist 5% Nacl 24h(Cut surface exemption) -
(5.2) C.C.W. 12pulse/360°,B(B~C),A(A~C) 26(8.6) [ Vulcanization test 3% Naz2s 3 minutes(Cut surface exemption)
8(4.4) | Phase-different T1,T2,T3,T4 2 4mS Dimensions:
9(4.5)| Chattering t1,t3<3mS 1 [Body width 5.70.2
3 [10(4.5)| Bounce 12 <2mS 2 |Top height 2.5+0.1 3
11(5.1)| Detent points 12detent points,each angle:30°+3° 3 |Body thickness 2.740.1
12(5.3)| Rotational force 12:5gf.cm (Initial status ) 4 [Use height 2.8+0.1
13(5.4)| Tooth Intensity Value / 5 | Shell foot distance 5.5£0.1
14(5.4)| Tooth sense consistency / 6 | Width of Shell foot 1.0£0.1
15(5.5) Axial Swing Strength 1N, 60S 7 | Shell foot and pin spacing 2.1+0.2
16(5.6)| Terminal Strength 1N, 10S. 8 [ Width of Pin 0.65+0.1
4 17(6.2)| Solder Heat Resistance| wave Soldering | 265:C Max 5S Max, 9 |Hexagonal hole size(Shell surface) ~ [1.73%29% 4
Manual Soldering| 350°C Max, 3S Max 10 |Square Hole Size(Back surface) 1.7295
18(6.1)| Solder Ability 245C Max, 3S Max
(6.0)
5.7+0.2
2.7£0.2
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— | — Shaft hole shape and
‘ dimension
] o B o L
1}# coul < PCB Installation Dimensions Shell surface 27
(Tolerance: £0.1) ‘.1_-1..1;._
8 £3 23 8
CW ROTATION i ~
) m~ I3}
A=C OFF
OI\ | | |
] B¢ OF J—“ ,“—“ H“ L AR % Material list I
ON TE ITEM | % # Name AR MATERTAL
9 1 # ki Cover 444 Copper alloy 9
. 2 AL Anchor Plate | 7441 Stainless Steel Strips
C“Ck 3 %4 Wheel gear T 12 # ¥ (PA46)
12 pulse 12 Click 4 JE B Base T 72 # 4} (PA46)
5 ik FrContactSpring | %4 4 Copper alloy
6 % F Terminal 444 Copper alloy
VER <3 L H# INFE EOfL %k % EE EES
- S.U.B. MODIFY DATE TOLERANCE UNTT SHEET SIZE TYPE
/0N <5 | +0.2 mm 1/1 A A
N <10 | *0.3 B x x it % B f&ﬁ 10
2 <30 | +0.5 Al / R&D\ [/ R&D\ %
A o +2ox - x5e] & |( 20210826 ) || 20210826 ) |( 20210826 )
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2. oo/ C vy = 7 1% MODEL Encoder fi7 Edition A0
PRODUCT SPECIFICATION | =45 PART NO. E6A1-2.8C15-12B15

1. General Characteristics —¥e5:
1.1 Application: This specification is applied to rotary encoder used for general.
BEE 2R E N e AR T e -
1.2 Operating Temperature Range: -40Cto +85C
(R E#EE: -40°Cto +85°C
1.3 Operating Relative Humidity: <85% RH
(EFIMHEERE: <85%RH
1.4 Test Conditions: Unless otherwise specified, the atmospheric conditions for making measurements
and tests are as follows:
RERIRIE © BRIESSARUE - BT HIE AR KRR T :
Environment Temperature: 5~35°C
WEGRAE: 5~35C
Relative Humidity: 45~85%
FAXHRSE: 45~85%
Atmospheric Pressure: 86~106Kpa (860~1060mbar)
KA JE I 86~106Kpa (860~1060mbar)

2. Appearance, Structure and Dimensions 4N » 45REF1 R~
2.1 Appearance: The encoder shall have good finishing, and no rust, crack or plating defects.
SNEL: EMIMEIRYF o IEEEAL - RIS BHRE .
2.2 Structure & Dimensions: See Product Specifications.
SR SRS Z 0 Ak
2.3 Markings: See Product Specifications.

PRIR: 2007 AR

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

4. Electrical Characteristics TR

No. ltem IEH Criteria #FEA4E Test Method EEi/5 £

Con‘Fact 200mQ Max. Using ’oche micro re.S|stance tester with error less
4.1 | Resistance COMA1E initial value) than 5% for testing.

PR R - {5 a7/ NS S%EY (e BB RE N R TOME

Using the insulation resistance tester.setting
parameters to DC50V, The insulation resistance

Insulation . .
4.2 | Resistance 50MQ Min. between tlhe ter.’mlnal and the cover, the terminal and
(A TEH the terminal \|s ‘test.L o —_
= {FR@GEREEE, B 280k DCSOV, el -5
S Vi - Bl IR 4B & BHT,
AC50V test 60s, Using the voltage resistance tester, set the
. . . . parameters to the AC50V, +test the voltage
Dielectric Nodielectric breakdown . .
resistance between the terminal and cover or
4.3 | Voltage shall occur.

NN terminal and terminal, time is 60s.
REETRE SHIE N Syt s s N

PEEE | et | PR RIS - SRES s ACSOV - M RISl
i ~ kB Bl 2 FE AT EE BE, BEFE 60s -
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JFE oo 7¥( L = 7E 715 MODEL Encoder H A Edition A0
PRODUCT SPECIFICATION 7 5L 45HE PART NO. E6A1-2.8C15-12B15
No. ltem INH Tandard #RAE Test Method Mk 53%
The encoder rotates 360 degrees per second, 2
Phase—-different signals (signalA, signalB)Derails
shown in (The broken | ine shows detent position. )
T1, 72,73, T4=4mS 4w S S FYSEINE) 360 [, A - B RSS2 » 9
HOR sl RlE - RESI B TEFTR (ESEF TR~
BRAEEN ETFRRALE)
Output
Shaft Signal (Betwee H
Output signal | rotational n terminals) |
4.4 | format direction | (%t (I 7~ o — | 1‘ 1‘ 2l
it (5% BT | D oy ]
OFF - - 1
o L L
~ |
C.W. A(A~C) 77;:7777%777T77+7777
i I
| | |
B(B’\/C) ON } ‘ } L
OFF —— ‘ T ‘ } ‘ |
cew |ACAYO . L\\J s —
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.
w8 1 BRI NN Es— b, dRihes i) sidE) 360 [, =5
PEFE ON 1] OFF HylaERs], /S2iEii, (TEEHR 2. 5V I /E'Juffﬁﬁ%}ziﬂﬁbﬂ’]
A .
Chattering Fig 1
R '8 Fig: 2
Fig. 1 Signal B
1, t3<3ms 10K Q B ON: — 1 ]
c
10K 0O {:ii}i 2oV —— — {1 _
Switching
4.5 gharacterlst Signal A orr
|ci . 0 i IR B
VAR 0G by
The encoder is connected to the circuit in Figure 1. The encoder
rotates 360 degrees per second, when the circuit in the ON region,
Slidin test circuit generation time of jitter. Beating position
no!s; g acquisition should be in the ON region of voltage at 2.5V voltage
(B;unce) 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 continuous beating.
| RERIRE 1 MR TS L, B SR 360 [, M
7E ON XigiRs, i 8 B A= 4k Bk s e At 18). BRmh{i B AV 3R BURZ 7E ON [Xig,
FETE 2.5V OIS .
7£ ON X1, EB/E7E 2. 5V ROEI R IR 2 )R LA ERY, #OA A2 EL BN .
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E6A1-2.8C15-12B15

5. Mechanical Characteristics f&miF:

No. Item INH tandard #r/E Test Method M55
12 detent points each
detent angle:30° *5°
Detent points | 12 S F
51 | FREEN | BaAE: 30° £5°
=1
12pulse/360° Oscilloscope test available,
Output waves | 12 Bk3H/360° — s o@ s
5.2 s AIfE A R AR o
MR
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,
53 ?otatlonal 8+ 5ef Read maximum,
. orce T 5gf.cm . - .
St e [EFRTT TR » A BATEE A » R Eh e -
AR e T, - sEEUR A E -
Shall be free from
terminal looseness
damage and insulator
breakage.
The electrical
Terminal performance requirements | A static load of 3N shall be applied to the tip of
5.4 | Strength specified shall be terminals for 10s in any direction
U5 satisfied. EREJTEMENT IN VEF 1A B4 Rl - 48R 10s.
I T-IERRE) - R RGBS
HIBZ AL
BRMEERFEE 4 1
j‘{ o
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JFE. oo 7% T =" 7 5, %1%% MODEL Encoder i 7 Edition AO
PRODUCT SPECIFICATION 7 5L 45HE PART NO. E6A1-2.8C15-12B15
No. Item INH tandard fE%E Test Method JHIEL £
Encoder shall be secured to a testing machine by
a normal mounting device and method.
After test, Encoder shal |l be tested according to the fol lowing
Contact resistance:5Q request::
Max. (1) Vibration frequency range = 10755 Hz
Insulation (2) Total amplitude =1. 5mm
resistance:10MQ Min. (3) Sweep ratio: 10°55710Hz Approx. 1 min
The electrical (4) Method of changing the sweep vibration
performance requirements frequency: |inear
Vibration specified shall be (5) Direction of vibration: Three perpendicular
5.5 | Proof satisfied. directions including actuating direction.
PR No abnormalities shall be | (6) Duration: 2 hours (6 hours in total)
recognized in appearance | 4Rlfas R A AL T AR EM 245 atinas i L
and construction. IT TSR T AT
iz 1) #RAH=10-55Hz
PHEEIH - 5Q Max. ( ) el 1. Smm
G4 ERE © 10MQ Min. (3) ?E@J S(LE% 1 10-55-10Hz K& 1 475
BERMAREERFGEK - (4) BHETTE © GRS
%%ﬁ)i’zziﬁﬁtﬁﬂ%ﬁ 5 o (5) REN A E : =AM EEEN R > Hp—(E T
EREITT A EF T -
(6) BERE © BHEDTIA 2 /NEE (3 6 /NEE)
Encoder shal |l be tested according to the fol lowing
request:
(1) Mounting Method: Normal
After test, (2) Acceleration: 490m/s?> (50G)
Contact resistance: 5Q | (3) Duration: 11ms
Max. (4) Test Direction: 6 directions
Insulation
resistance:10MQ Min
The Electrical
performance requirements
Mechanical specified shall be
5. 6 | Shock satisfied. I
e & Shall be free from

mechanical
abnormalities.

EFinik

i EEMH - 5QMax.
%ﬁ%@'1WQMM
RIS -
REBI LA

(5) Number of shocks:
times in total)
Qﬁﬁ%ﬁﬁjgjii_ﬁﬁﬁﬁﬂf#F7i
LA EETA
2) DD‘EEEE 1 490m/ s> (506)
3) BERE - 11ms
4) EEI7IA -
5) FEEEIE

3 times per direction (18

uit %?E

EANCIE)

(1)
(
(
(
( TR 3 K (Hadk 18 20)
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E6A1-2.8C15-12B15

6. Solding Characteristics YE#FM4EE

No. ltem INH tandard fEAE Test Method Ik /57%
The crucible is tested under the fol lowing parameters :
(1) solder: tin paste containing more than 3% silver.
Melting surface area | (2 Welding temperature :245Cmin. ;
Solder Ability |should exceed 95% of the | (3 Welding time :3 s min.
6.1 s, y ' ST NS B T Tt -
AR total o (1) R A %Dl L
K 65 i T PR % 288 95% (2) VEPEERE © 245C Min -
(3) JAIEAERT : 3s Min.
The filter is tested under the fol lowing parameters:
b of welding: SMT
ding temperature and time:
v :250°C above 3-5 S: 230°C above 30-40 S:
hual welding :°CMax 3s Max 350
Smtihas e [l SBUR: T TR
D BT SMT
2) 1REERE RBESE:
HENEIE: 250°CELE 3-55: 230°CELE 30-40S:
(3) FIIE#E: 350°C Max 3s Max
3000 —
or more
I 2H0THE
—230THL
\\ or more
2000 —
180T rf,// \\
. o ‘ \ . sec,
No abnormalities shall be 1500 S | 30~40%
i \
Sodar toae | Saerved i1 sovarare / \
6.2 | Resistance T 100T— .. SBC.
TS SEINE  BEEP AR - . 601208 \
JI5EEE Max 10% - BEEHMERE \\
e 4 - \
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7. Durability

characteristics fif A M:RE

EEERR: 5Q Max.

4tz A - 10MQ Min.

TRk EEME R AR, -
BEEMEREIERF G 4. 4 ~4. 5 flRAVEDK.

No. ltem InNH tandard fE%E Test Method JHIEL 5%
After test . ] Under the condition of no load, the speed
Contact resistance: 5Q Max. . . ) .
. A . is 30 times per minute, and the |ife test
Insulation resistance:10MQ Min. . ) .
. equipment is continuously converted on the
The decay of the operating force . . .
. ) life test equipment. the working mode of
should be within + 50%. . . .
. . the life test equipment is to rotate 360
Mechanical The electrical performance . . .
) ) e . degrees counterclockwise immediately
7.1 Life requirements specified in item after rotating 360 degrees clockwise for
Mol = 4.3-4.5 shall be satisfied. & &
TrEL - the test Snce.. ‘ i
SR 1 50 Nax FERRETRTHIGRLET » JRRER 30 /548 » 1
i TN Wi, EOBIR O LME > SRR T
s FARIBRS S 7 FER 360 14 TrEIEE S 77
Tmﬂzjjﬁif:ﬁ— °L/qu . ﬁﬁ%ﬁ% 360 J:EF)%%% 1 :Ko
TRMMEREERT 55 5. 1 °5. 3 fiRAVEEK. SR
After the experiment: Under the condition of the fol lowing load,
Contact resistance :50Max. the speed is 30 times / min, and the |ife
Electrical resistance :10 MOMin. | test equipment is continuously converted
No pulse number increases or | on the |life test equipment. The working
decreases badly. The | mode of the | ife test equipment is to rotate
Electronics | telecommunication performance | 360 degrees counterclockwise immediately
7.2 | Life shall meet the requirements of | after the clockwise rotation 360 degrees
EBREM Sections 4.4 and 4.5 for the test once. . Load :0.1 mA 5VDC.
Hinz EFRUTAMIRET BERA O/ &F

FaolBgac il s - SarslBRE L
TR E MR B 5 [ e 360 RE1& 17 RIAEHT $1 75
[ e 360 FE Rl 1 2K -

H#H; :0.1mA  5VDC.

8. Weather Proof Characteristics

MR PERE -

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

The Electrical performance
requirements specified shall be

8 1 Cold Proof
TR

8.2 ZggaProof
(S1/m

satisfied.

Tk -

B EElH  5Q Max.

44 EEIH 0 10MQ Min.
ERMEAEIEREEE 4 THE K.

The test piece shall remain free for 240
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 RAE-4042°C B m 248 N I TAFARRROREF 240
INEF o PMBAE IR E RS AR TIRIE 1 /N
E;Q'ZEJH:%1 /N R A TR AR

The test piece is kept at 240hours 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. R {4F1F 8512°CHY
PR NI TAFARERORFFORESF 240 /NIF - 2812
TEIERREADRRE TRAE 1 /N > IELE 1% 1
/N T TR > KR -
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4R PART NO. E6A1-2.8C15-12B15
No. Item INH tandard Fr/fE Test Method MR/ 5E
After test After testing at 40X 2° C ,90795% RH for
Contact re;istance: 50 Max. 240 hours, the encoder shall be allowed to
Insulation resistance:10MQ Min. | stand under normal temperature and humidity
. conditions for our, and measurement
The Elect | f diti f ' h d
e Electrical performance Y
Moisture requirements spzcified in item shall be made within 1'h9ur after that
8.3 | Resistance 4.3-4 5 shall be satisfied. Water drops shall be eliminated.
TEE TR EL BFESS sl f-AE 4022°C > 90-95%RH [ R #7EFE PN fiE TEAT
i%?g%% : ?éﬁl gg"aﬁ RECRFF 240 /N > ZAMETEIEE RERDRE MK
\\‘E\\ EéA : I n' Ay AW A Az A\ A} L) =)
E AR E T & 4. 3-4.5 [R5 181 /NEF - R R 1 /NS E TR
Ko TKTEEH K o
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 re;istance' 50 Max within 1 hour after that. Water drops shall
- - ) T be eliminated.
Insulation resistance:10MQ Min. | | S n . . N
The electrical performance sl R T ACEBR R (R S K ZMRAE R
Temperature | requirements specified in item FERTRIEE MIRAE 1 /Ky - SEAEELTR 1 /N
B S gy c o7 =R N NV
8.4 | Cycling 4.3-4.5 shall be satisfied. s AT TR » KRR -
REEEH | S - o
BEEEEH - 5Q Max. . kk“"i e
F2TEN L 10MQ Min, 30 min il
BERVEEEER G 4.3-4.5 flRIVE ‘
Ko Room Temp.-l
25CE3C 1‘})—15mi n 1 )—15mlin
1 cycle N
1
The encoder shall be checked after the
After the test is dried, there are following test:' + oo
no corrosion spots on the metal (1) Temperature: 35+ 2° G
(2) Salt Solution: 5X1% (Solids by mass).
parts that affect the performance . .
of the product, and the electr ical (3) Salt deposit shall be removed by running
8.5 Salt Mist roperties shéuld meet the water.
9| thE sy prop (4) Duration: 48 hours

requirements of Article 4.
SERRZIR% > EeE LeEREE
mnPERERVIEG ERBT R - R MEREIERT S
A GFIVEDK -

A EE MBI IR -

(1) JRE : 35£2°C

(2) BARORE ¢ 5% (B EHEE) -
(3) BRI AT -

(4) HEfE © 48 /NEF
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After the test is dried, there are
no corrosion spots on the metal
parts that affect the performance
of the product, and the electrical
properties should meet the
requirements of Article 4.

SRR IR% - TeEft e EE
o PERERY I EREE RS - BBRMEAEE S
B 4RIV EDK .

Vulcanizati
on test

mitie

8.6

The specimens were tested under the
following conditions:

(1) Temperature :35+2°C

(2)Potassium sulfide solution
concentration 2%(mass percentage).
Time :2 minutes

A TR B

(2 RE :3512°C

(2) BRALBERERE - 2% (WEESIL) -

(3) B : 2 5o

9. Management of environmental hazardous substances IRiZGEY/EEH

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

standard selection

RESFGE TN V" WENVRIRCEYEEMREE.

Voo | REMFFEECE ROHS 2.0 FRAEZDR.
AREEmfy 5 HF FRAEEK.
Vo | AREEMTTE REACH fEEEIR.

10. Storage condition I{F&& 14!

10.1
switch under the following conditions:
Rl (A FE SnfUMERE A LAIMTE M B M RE Z B8 - SEORE LN TR FIERIE T -
10.1.1. Temperature of —-30°C to +80°C, with humidity lower than 85%RH;
S -30°C LAE - +80°C DT - JRE85% DUTHYIRER.
10.1.2. Avoid storing in the environment containing corrosive gas;
BRI S AR M R TR R -
10.1.3. Avoid keeping it in the location with direct sunlight.

R ORIFAE H Y CREEL I HIIS AT o

10.1.4. Store using the standard packing without exerting force.
TERFENTE EY NI EEEIREE T T IRE
10.2 The standard storage period is 12 months before opening the package. Preferably to be used

In order to protect the switch performance and the soldering conditions, it should keep the

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

EEan AT BRI IRFAEIIIR R 12 (E A - fTREERARERE - FERRERET o LB a2 AF]
SISIEEE - SRET SR > DR SRR TIRE > IREHIR A 3 E A .
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