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— 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 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 248.4) | Temperature Cycling -40~857C > change 5 cyclyes
__| 7(4.4)| 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% Na2s 3 minutes(Cut surface exemption)
8(4.4) | Phase-different T1,72,73,T4 24mS Dimensions:
9(4.5)| Chattering 1,3 < 3mS 1 |Body width 5.740.2
310(4.5)| Bounce t2<2mS 2 [Top height 2.540.1 3
11(5.1)| Detent points 12detent points,each angle:30°+3° 3 |Body thickness 2.740.1
12(5.3)| Rotational force 1215gf.cm (Initial status ) 4 | Use height 4.5+0.1
13(5.4)| Tooth Intensity Value / 5 | Shell foot distance 5.5+0.1
145.4)| Tooth sense consistency / 6 | Width of Shell foot 1.00.1
15(5.5)| Axial Swing Strength 1N, 60S 7 | Shell foot and pin spacing 2.1+0.2
16(5.6)[ Terminal Strength 1N, 108. 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_+0°'°5 4
Manual Soldering| 350°C Max, 3S Max 10 [Square Hole Size(Back surface) 17250
186.1)[ Solder Ability 245C Max, 3S Max
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9 BC ON | | | 1 # ki Cover 444 Copper alloy 9
w 2 AL Anchor Plate | 7454K Stainless Steel Strips
click 3 |#% Wheel gear T2 % (PA46)
4 JEJE Base TAZ 4K (PA46)
1 5 FE i FrContactSpring | 4644 Copper alloy
12 DUIse 12 Clle 6 3% F Terminal 444 Copper alloy
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PRODUCT SPECIFICATION

4R HE PART NO.

E6A1-4.5C12-12B15

1. General Characteristics —fhi4E:
1.1 Application: This specification is applied to rotary encoder used for general.
T ¢ 2R E B A RS 2 o
1.2 Operating Temperature Range: -40Cto +85C
{5 FH 3 aE . -40°Cto +85°C
1.3 Operating Relative Humidity: <85% RH
(EFIAEERE: <85%RH
1.4 Test Conditions: Unless otherwise specified, the atmospheric conditions for making measurements
and tests are as follows:
sRERIRIE © BRIESSARUE - BT E AR KRR T -
Environment Temperature: 5~35°C
WEEEE: 5~35T
Relative Humidity: 45~85%
FAXTIRERE: 45~85%
Atmospheric Pressure: 86~106Kpa (860~1060mbar)
KSJEH: 86~106Kpa (860~1060mbar)

2. Appearance, Structure and Dimensions #NEl » 45fER K ~T
2.1 Appearance: The encoder shall have good finishing, and no rust, crack or plating defects.
HNEL: EEMmIME BT o fRERAD - ORI RN -
2.2 Structure & Dimensions: See Product Specifications.
G B R L R
2.3 Markings: See Product Specifications.

FRiR: 005 R

3. Ratings ZHE&T: 5VDC 0.5mA.

4. Electrical Characteristics TR E:

No. ltem TEH Criteria #fEX4E Test Method EEi/j £

ConFact 200mQ Max. Using }he micro re§|stance tester with error less
4.1 | Resistance GOG(E initial value) than 5% for testing.

P EERH . {5 a7/ NS S%HY i ER PSR A T

Using the insulation resistance tester.setting

Insulation parameters to DC50V, The insulation resistance
4.2 | Resistance 50MQ Min. :E:W:::&ﬂ:27622|::;1?nd.the cover, the terminal and

ke e el '

e EIHAGE, B 28 DCSOV, HI5tm 18l
SN, ¥ il 1 Z AR &R FH 7T,

AC50V test 60s,
Nodielectric breakdown
shall occur.

AC50V ik 60s
IR TR At o

Dielectric
4.3 | Voltage
LRSS

Using the voltage resistance tester, set the
parameters to the AC50V, test the voltage
resistance between the terminal and cover or
terminal and terminal,time is 60s

{5 M ER A S » S E 280y ACSOV » a5k
BT Bl 2 FE T B R, BEFfE 60s o
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PRODUCT SPECIFICATION 7 L 4EHE PART NO. E6A1-4.5C12-12B15
No. Item INH Tandard #r/4E Test Method Wik /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,T3, T4=4mS UREE PSS RDSEIEE) 360 [, A - B RI(SHEMHAAIE - 80
Ho s rd RE > REMI BN TR (RS~
BRARED) FETERALE)
Shaf ( Output
att Signal (Betwee AL S T
Output signal | rotational n terminals) iﬁ”‘ﬂj&ﬁ/‘
4.4 | format direction | {z %% (I + =~ | ‘ ‘ | ‘ ‘
g (=58 Fh[EEE T | D | |
anN i u i J
cw  [AAO J S s N
| |
B(B’\-’C) oN } }
o | |
g [ [
- J
B( B~C) e
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.
R dmiG et e 1 VRS O 8 — b, SRies b seidE) 360 [, B
PE{E ON FI| OFF Rz, fE2ciEisth, (R e R 2. 5V I Mg A AR HRENY
B[
Chattering
=y Fig 1 Fig: 2
Fig.2 Signal B o -
1, t3<3ms 10KO B
c
10KQ Q—L 2oV —— ——HE— -
Switching i A
i igna OFF:
45 (i::zracterlst N ) M .
R
U pC 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,
Slidin test circuit generation time of jitter. Beating position
ol se g 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 continuous beating.
el | BRMERE 1 bR TORE L, ML) 360 [, M
7E ON X1giR, /AIJ}JEEEE%F’_*._EJK@E’JH‘IIHTEJKEM_LEE’J%*ERF?" /£ ON X3,
BEAE 2.5V ILE.
7E ON [Xig, BBE7E 2. 5V IR I 2 R L ERY, A A —IEEEB TN
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4R HE PART NO.

E6A1-4.5C12-12B15

5. Mechanical Characteristics

PRI

No. ltem INH tandard #RifE Test Method MR 753%
12 detent points each
detent angle:30° *5°
Detent points | 12 SEHF
51 | M FRBEN | B2AE: 30° £5°
=1
12pulse/360° Oscilloscope test available.
5 o | Qutput waves | 12 fikiiZ/360 A TR BRI, -
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 ?otatlonal 12+ 6ot Read maximum,
) orce T é6gf.cm N e R
okt 45 [ FRETE SRS AR SRRy 716 -
(AR eE S TR A AE -
Shall be free from
terminal looseness
damage and insulator
breakage.
The electrical
performance requirements
specified shall be
satisfied.
I HEFAE) - IR NGB SE
HIBAL
Terminal BRIMAEMESSE 4 THE | A static load of 3N shall be applied to the tip of
5.4 | Strength K e terminals for 10s in any direction
58S EETTEE IN A T BEER U AR » F74EISFE] 10s.
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PRODUCT SPECIFICATION 7 L 4EHE PART NO. E6A1-4.5C12-12B15
No. ltem INH tandard fE%E Test Method SHIEK J77%
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
Contact resistance:5Q request::
Max. (1) Vibration frequency range = 10755 Hz
Insulation (2) Total amplitude =1. 5mm
resistance:10MQ Min. (3) Sweep ratio: 10755710Hz Approx. 1 min
The electrical (4) Method of changing the sweep vibration
performance requirements frequency: linear
Vibration specified shall be (5) Direction of vibration: Three perpendicular
5.5 | Proof satisfied. directions including actuating direction.
YREf No abnormalities shall be | (6) Duration: 2 hours (6 hours in total)
recognized in appearance | 4RSS ER A i HNV 2L 7 AR B 2 45T et Bnas
and construction. J: AR NS B T T
iz 1) ###=10-55Hz
PHEEH © 5Q Max. ( ) P 1. Smm
é@%ﬁﬁéaﬁﬂ TOMC2 Min. (3) TE@J SL2EE 1 10-55-10Hz K& 1 738
BRMEERFGZK - (4) BFEITE © MR
%@&Zﬂ%ﬂtﬁﬂﬁﬁm ° (5) BB A - Z{EMEGEER T E - Hp—(E 77
e REITT A EEHY T -
6) BFfE ¢ BHETTE 2 /NF (HE 6 /NEF) o
Encoder shall 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:10OMQ Min
The Electrical
performance requirements
Mechanical specified shall be
5.6 | Shock satisfied.
i fE & Shall be free from f
mechanical
abnormalities. (5)Number of shocks: 3 times per direction (18
ik times in total)
P EEH - 5QMax. RSB (L [ AR T Talhe
%ﬁé%%'?lgﬂ © 10MQ Min. (1) 288777k « BHITA
BERMREEFFEEK - (2) JZREE - 490m/ s> (50G)
2 I s ﬂ%ﬁf BYEMESLE . | (3) BFfE - 11ms
(4) EEITH : [BR 6 J7[H
(5) ETEEXE - BT 3 K (4E4L 18 )
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6. Solding Characteristics JR#FM:EE

No. Item INH tandard fE%E Test Method JHIE 7%
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 |22 2 y ; GEIEBE RS T TR
IR total o (1) FRR} : At 3wbl L.
Yo 85 T T R B % e 2 95% ) {2BEERE : 245C Min -
(3) JAIEHERT : 3s Min.
The filter is tested under the fol lowing parameters:
b of welding: SMT
ding temperature and time:
t :250°C above 3-5 S: 230°C above 30-40 S:
hual welding :°CMax 3s Max 350
Smtthas e [l SBUR: TE THER
() K23 : ST
@ BIERE REFE:
HENEIE: 250°CELE 3-55: 230°CELE 30-40S:
(3) FIIE¥E: 350°C Max 3s Max
No abnormal ities shal |l be
Solder Heat observed in appearance 1007 —
6.2 | Resistance and operation
. o . 0 ore
Btz fiyNEL - IEBE AR > 1 ——250TKE |
ﬁ'ﬂkﬁfm\ = 0 ISeeanp) NS ’_‘7 F0THE
JIEEEE Max 10% o EEERMERE fesome
HEH4HE- 200t—| /1A
180T /
1500 L 30
/ \
100C— / sec \
/ 1208 \

7. Durability

characteristics ffifA M:EE

No. | Item ImH tandard fE%E Test Method JHIEL /7%
After test -
. ] Under the condition of no load, the speed
Contact resistance: 5Q Max. . . .
. . ) . is 30 times per minute, and the life test
Insulation resistance:10MQ Min. . . .
. equipment is continuously converted on the
The decay of the operating force . . .
. N 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
et 4.3-4.5 shall be satisfied. & &

Eik

BEElH - 5Q Max.
4as%EEIH - 10MQ Min.

PRIE B FEEE30% A -

TR MEBEIERT &5 5. 15, 3 RAVEK,

the test once..

ERmEMHRET » 2ER 30 /728 > 1
S BREt i AR - SalBRat i TIE
TIRGEIERF &1 J7 [E s 360 E1R 1T BN $t 77
4] e 360 & RyadBs 1 Ko
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BEEE: 5Q Max.

4as%EEIH - 10MQ Min.
FehkhEEME R DA R,
BEEVEREIERT&5E 4. 4~ 4.5 IV EDK,

A4S PART NO. E6A1-4.5C12-12B15
No. Item ImH tandard fE%E Test Method JHIEL A
After the experiment: Under the condition of the following load,
Contact resistance :5Q0Max. 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
FEREm Sections 4.4 and 4.5 for the test once. . Load :0.1 mA 5VDC.
Hipig - EFL T EHMRET » R 30 /9> 1

SdnolEet i LR  FdayalEastiE LIE
FRNEEFE 7 [ e 360 & RIEsST 77
A e 360 FERelBg 1 3K - .

&% 1 0. 1mA  5VDC.

8. Weather Proof Characteristics

M PERE -

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.

PEMERSH © 5Q Max.
GEEZTRRH  10MQ Min.
ERIEREERGS 4.3-4.5 fRIVE

S
D o

8 1 CO! Proof The water droplets shall disappear.
fEoim S PEAE-A042°C B BRI T EAFAE (R 96
After test, INEF o PMBRAE IR R RS AR TIRIE 1 /N
Contact resistance: 5QMax. WAL 1 /NP BRI - AR
Insulation resistance:10MQ Min. | 2t o
The electrical properties should
meet the requirements of Article
ﬁ; s The test piece is kept at 96hours without
Bk - working pressure in the temperature control
PR - 5Q Max. 4o
(@S2I 0 10N Min box of 852 C, then recovered at normal
;%E—T‘fékbht)ﬁfékké\**41[ﬁ.<gj‘z temperature and humidity for 1 hour, and
8 2 Hot Proof FRIEREE A= 26 & TR measured within 1 hour after that, the water
U =R droplets should disappear.
s RTE 8512 CHY RMIPZEAE N I LI FA# AR ORFFIRTST
96 /NEF » ZRIGAE IR F RS AR MRAE 1 /)N -
AR R 1 /NN e T = - KR
5’% o
After testing at 40+ 2° C ,90795% RH for
After test, 96 hours, the encoder shall be allowed to
Contact resistance: 5QMax. stand under normal temperature and humidity
Insulation resistance:1OMQ Min. | conditions for 1 hour, and measurement
The Electrical performance shall be made within 1 hour after that.
Moisture requirements specified in item Water drops shall be eliminated.
8.3 | Resistance | 4 3-4.5 shall be satisfied. SPAE 4022°C > 90-95%RH (3B 37256 P4 T AERT
B TR EL L ¢

REPREF 96 /NEF > ZAMRAEIEF RN T RIE
T/NEE > AR 1 /NRF AL T TR UK
TR o
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PRODUCT SPECIFICATION 7 L 45TE PART NO. E6A1-4.5C12-12B15
No. Item ImH tandard fZ? Test Method HIE{ 777E
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
C " . within 1 hour after that. Water drops shal |
ontact resistance: 5Q Max. be el iminated
i i 10MQ Min. :
T e '™ | A LB 5 7 0 ARIETE N
T : CErad i FERDERE TIRIE 1 /NEF o WAELETR 1 /NF A
emperature | requirements specified in item foylpdivas i e
8.4 | Cycling 4.3-4.5 shall be satisfied. s E TS » KRR
B = 30 min
HfgElE  5Q Max. ) t‘—" o
§@42FE[IH - 10MQ) Min. 0 —
BERMAEENESE 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?; I.r(;v:lnlpr;gratteusrte:. 35+ 2° ¢
no :orgﬁs;onf:possthon th(:'c metal (2) Salt Solution: 5*1% (Solids by mass).
parts that attec © Pertormance | 3y s, |t deposit shal | be removed by running
. of the product, and the electrical
8.5 Salt Mist roperties should meet the water.
. mMESL ; rLjirements of Article 4 (4) Duration: 48 hours
e S e | BAPEIE AL BRI
Eﬁ%ﬂ%ﬁ&fﬁ%fﬁ ’ Eﬁ%{éf:i:}ig%}%ki <1> 51—‘1; . 35_|_20C
SMERERAEEN: - B AMREIETS | o) oS S Coite (et )
k/r‘4 Q\ E )\ o mj_\/_’ =3 o= =
4 TRITER (3) BRI A -
(4) HFRE - 48 /NEF
After the test is dried, there are l:?IEZTﬁImEZEdY::EHE?Sted under the
no corrosion spots on the metal 1) Tempefature '35+2;C
parts that affect the performance (2) Potass i um suifiae 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/.-
R AW requirements of Article 4. o A
2 =3 = N 2 B Tri N L *
SBRIZINE - (R LOHREE | o g LA LI
%‘fﬁﬁ%é’ﬂﬁ%@éﬁf  EBRMEREEN S (2) Eﬁ’fb%/ﬁ;&_)%fg 2% (SMBEES) -
® 4 ROEX. (¢ B : 2 58l )
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9. Management of environmental hazardous substances IZIEfGEYEEH

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

standard selection
REMGE T N7 AEABRRGEYE B,

Voo | AESFTEEE ROHS 2.0 FEAEZEDR.

i

(Si=
EErn (T & HF FEEER.

kk‘A

=

EN
ENGST REACH fEAESK.

EXsng i}
10. Storage condition I{E&&1:

10.1 In order to protect the switch performance and the soldering conditions, it should keep the
switch under the following conditions:
Rl 1A i MERE S LM E S MR 2 B0 2 SEOREAE DL AR RIZRE T -
10.1.1. Temperature of —30°C to +80°C, with humidity lower than 85%RH;
M —30°C LAE - +80°C DT - JR[E85% LUTHYIRE.
10.1.2. Avoid storing in the environment containing corrosive gas;
BRI S AR REE F I E R -
10.1.3. Avoid keeping it in the location with direct sunlight.
B RFAE HOCRE B HY 5o
10.1.4. Store using the standard packing without exerting force
TR B E SN T B SRR N TIRE
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.
FEanARTTBARACHYRFIEENIR By 12 (8 H - FIBIEARARERGLET - FERHRERED > IR AT LUF
STRREEE - SEHEI T AR o DIRe RIS SRR T RE - (REHAIR R 3 (EH .
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Step?2 Sten3
TR b i
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