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No. KK-2009-8127

SPECIFICATIONS

1.THIS SPECIFICATIONS APPLY TO EC09E152440P ROTARY ENCODERS.

2.CONTENTS OF THIS SPECIFICATIONS.
5LA209-1
5LA2094-3
L-E9
1LA209420

3 .MARKING
* MARKING ON ALL UNITS
DATE CODE

* NOTES
*Marking = in specifications shows standard and condition for application.

+ CAUTION

1.For the export of products which are controlled items subject to foreign and domestic export
laws and regulations, you must obtain approval and/or follow the formalities of such laws and
regulations.

2.Products must not be used for military and/or antisocial purposes such as terrorism, and shall
not be supplied to any party intending to use the products for such purposes.

3.Unless provided otherwise, the products have been designed and manufactured for application to
equipment and devices which are sold to end-users in the market, such as AV (audio visual)
equipment, home electric equipment, office and commercial electronic equipment, information and
communication equipment or amusement equipment. The products are not intended for use in, and
must not be used for, any application of nuclear equipment, driving control equipment for
aerospace or any other unauthorized use.
With the exception of the above mentioned banned applications, for applications involving high
levels of safety and liability such as medical equipment, burglar alarm equipment, disaster
prevention equipment and undersea equipment, please contact an Alps sales representative and/or
evaluate the total system on the applicability. Aiso, implement a fail-safe design, protection
circuit, redundant circuit, malfunction protection and/or fire protection into the complete
system for safety and reliability of the total system.

4.Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.

5.The products shall be stored in the original packaging and kept at room temperature and

humidity, out of direct sunlight, and away from any and all corrosive gas. The products shall be
completely used as soon as possible, but no later than 6 months from the date of delivery.

Once product packaging is opened, the complete quantity of such products shall be promptly used.



CLASS No. TITLE BEFI -9 B2

ROTATIONAL ENCODER SPECIFICATION

(SWo1)

1.—ﬂ$ﬁ General
BR&M Scope
cwﬁﬁiﬁitbig%ﬁﬁrmvéﬂb%m@%m9w§mﬂ 99-173-YCBRT A,
This specification applies to 9mm size low-profile rotary encoder (incremental type) for
microscopic current circuits. used in electronic equipment.

2 #EKE standard atmospheric conditions
Miﬂﬁk?i@%UﬁU.Rwﬁm(ﬁ%m

Unfess otherwise specified, the standard range of atmospheric conditions for making measurements
and tests is as follows:

8 g Ambient temperature : 15°C to 30'C
HHEE Relative humidity © 25% 1o B5%
j; £ Air pressure 86kPa to 106kPa

BU, #85E0EREE. ROARKETRHED.,
If there is any doubt about the results measurements shatl be made within the following limits;
8§ Ambient temperature 25+ 1°C

B4SE Relative humidity L 63% to 67%

S F Air pressure : B6kPa to 106kPa
1-3 BREEER

Operating temperature range 1 -40°C to 1985°C

1-4 REEEER
Storage temoeyature range 2 -40°C to +85'C

2. 8% construction
-1 % Dimensions
SRRk &5,
Refer to attached drawing

3. %8 Rating
3-1 T#%EE Rating © D.C. 5V 10mA EHigS (Sxf®) Resistive load {(Maximum rating)
1mA #H84 (B4FR) Resistive load (Minimum rating)

4, BSHE Electrical characteristics

?B F . & : ] f
Item conditions specifications
-UEAES =B (7w I 0REICER) A BESOGBELACL, FEY
output signal | (Applied for with-detent tyoe) <fig. 1>08Y¢9%,
format BRI N WREAE22Yw 2TIN WAEACKITHY T, X, 7Yy 7 {18 (M§H7Uv7ﬂé®k 0797
: ETA-CRFEAHON, RUOFFE4oT4Y, B-CRFEAOIYy7 Ofi&%
fETOREYLTEY LR, 2 Nmsednﬁermn signals
Note:0utput Signal is 1puUlse per 2detents.And terminal |(SignalA. signalB)
A-C is pulse ON or OFF at detent position. No Details shown in <fig. 1>
. specified output of terminal B-C at detent position.|(The broken line Shows
' | detent position of
<Fig 1> | with-detent type.)
Lo F 5 ¥
shaft rot§$1%gg] direction S?gﬁ%l aﬂﬁyut S
A(A-CHIR) OFFE i T _'—L
A(Terminal A-C) ond L L b
Hithn A R
C,w. .__I 1) 3 i 1 L]
B(B-CHf) OFF—I , l
B(Terminal B-C) ON—— .
A(A-CRIR) OFF_I‘: THH R
A(Terminal A-C) Y R I R A I
e ‘ S M
o B(B-CHIR) OFF
B(Terminal. B-C) ON ---}

@AEPS ELECTRIC CO., LTD.
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( / )
ROTATIONAL ENCODER SPECIFICATION
5| ' £ %
l?em C%nditioﬁg Spg%ificat1ons
-claml 1BER T A AN RH EH15M02/360°
Resolution Number of pulses in 360" rotation. 15 pulses/360°
for each phase
o (7UyoRE0RALER) |
(Applied for with-detent
type)
290w AN IR
2click 1pulse
A= R4wF o701 |TRURBE<T 0. 2>%ML, B&#E360" - 57 0 THELITT,
Switching Measurement shatl be made under the cond tion as follows
gharacteris- 1)shaft rotational speed 360" -5
tics 2)Test circuit : <fig. 2>
<fig. >A 0.C. 6V <fig. 3>
5ka 5ka OFF
AT BigF
Terminal A Terminal B 2.5V =
1S )
I71-44
f/ f/ Encoder ON t, t,
t 1
—o Clt ¥ 2
Terminal C
VA
(%) J-KOFFRE EAREHZ. BVHLOKERSD.
J-FONE mmarnz SVHTOKEEES,
(note) Code-OFF area : The area which the voltage is 2.5V or more
code-ON area : The area which the voltage is 2.5V or less.
DIgesys7 = | 3-FDOFF-ONRUON-OFFOBD, §42. SVORABERTRESS.  |t,. iy S 5mS |
aiiering Specified by the signal’s passage time from 2.5V
or each switching position
_______ (code OFF2ON or ONwOFF).  _ _ _ _ _ _ _ _ _ _ ___ L _ _ __ _ _ _ ___.
2)|&u/ 41 3-FONOBAD2. SVHLOBEZHREACL, Fr9Y25t,, LAECOAR  |t, < 2ms
g;‘id?r{g)noise 5MSALO2. 5VHTOONBALET BH0CTE, dk. B/ ABE2. BVHT
(Bounce) OHEBAIMSHARER, ROBH/ 1 AEHHT3.,
Specified as voltage change time exceeding 2.5V in
code ON area. :
Noise, located between chatterings t, and ts with
ON time of 5ms or more apart from both to be regarded as
a bounce, f.
When there is an ON time, below 2.5V, of ims or more in
bounce t, area, the bounce to be regarded as individual
ones. '
3| B8/ 4R I-FOFFOBADERTH 2. BVIE
Stiding noise | The voltage change in code-OFF area. 2.5V MIN
@ ALPS ELECTRIC CO., LTD.
APPD. CHKD. DSGD. TITLE ROTATIONAL ENCODER
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( / )
A NO. - . '
CLASS 0 TITLE PEFI2-% ﬂ*’n(% (5%01)
ROTATIONAL ENCODER SPECIFICATION
H % . o0
l?em . C%nditioﬁ% Sog%ificat?ons
-4 fiigz 360 -5 OFRE TRHEDET 3, <fig. >R T Inctig. &>
Phase- Measurement shall be made under the condition which the
difference shaft is rotated in 360 -5 (constant speed). 6T 2 5ms
AT AT
<fig. &
©ABE(A-CE) T OFF
Signal A - ON
OFF
BE3(B-C@)
Sional B l_—-ON
AT AT
AEER: BHRATIOTTHRIBOLNAVUCRAINDY VIR, HOBERER '
HTELRLEY, DRRIHBERR CRTIEVET,
Note:Above specification (4-4) is changeable. when
operate by manual. Please check performance using
actual circuit and knob
A5 BGKE BT -#RECD, C. 250VHT 3. R7-#RELTTI00MQHL
Insutation Measurement shall be made under the condition which a Between individual
resistance voltage of 250VD.C. is applied between individual terminals and bushing:
terminals and bushing. 100Ma MIN. v
4‘6m%E , Wi-WXEACA. C. 300V1IaERE, A. C. 360V 14EONT 5. BE-7-7-8RBESLLCL,
Dielectric (D-7Z%1mA) - |¥ithout damage to parts.
strength A voltage of 300VA.C. shall be applied for 1min or a arcing or breakdown.
voltage of 360VA.C. shall be applied for 15 between
individual terminals and bushing. (Leak current:1mA)

5. BAMMNE Mechanical characteristics

_ .
1! Bnditions Sooificat bons
-1 2EE R 360" (I7FVR)
Total rotatio- 360° (Endless)
nal angle
027Uy I p g = (7Y 2 fiEOFER) .
Detent toraue | (Applied for with-detent type) A6 & 5n-m
b7 | (2UyosL0wER) T T T T T
Rotational (Applied for without-detent type)
toraue
-3y P EBRGNE (2Yw 22 05ER) 30472Yw%
Number and (Applied for with-detent type) 30 detents
position of (RFw7f4E 12°13")
detents. (Step angle:12'13")
IFEET RIAEOEEO-RALONOAE 12BN, _ BTFOBR. BLLA IHRLCL,
Terminal A static load of 5N be aonlied to the tip of AL, EFOHHYBILT S,
strength terminals for 1min in any direction. Without damage or
excessive 100seness of
terminals. Terminal
bend is permitted
e ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE mERTY -4 BEE (SH01)
. ROTATIONAL ENCODER SPECIFICATION ool
E3
I%%m C“ndllloﬁt _opecifications
g mhwlé e anga)i‘ b&giﬁiﬁ‘)mt TOONAYY T 0BRHN7 3, ;@‘_ zbgwmuo
Push-pul BBV,
strength of  |Push and pull static load of 100N shall be Wlthout %amage or
shaft apnlied to the shaft in the axial direction for 10s. excessive play in shaft.
‘ {After installing) No excessive
abnormality in
‘ ‘ rotational feeling.
5-6f §79 B S mmOHEZ5 0 mN - mOBFE- % 103 3, | ik iy 4
Zgﬁ Shafl wobble A momentary load of 50mN-m shall be applied at the ?gﬁg{ﬂg WObblﬁ
point Smm from the tip of the shaft in a direction

pereendicular to the axis of shaft. ) (nme-o_Tess)

b 8x1/30
-7 0.5L/30

. H
P. C. B. LIBRRSTIHEET 2,

' L:Measurment point from
mounting surface of
bushing

N E SN TE] 0. 4mm BT
Shaft elay in 0. 4mm MAY.
axial direction

OO MOEERES, 9 | (7Y IR ROMER) 47 bR
Rotation nlay | {Applied for with-delent tyoe) 47 MAX.
at the click |BEHCTHETZ, _
position Measure with jig for rotational angle.

SO WORBLAE | BIELY 30mnOlBLON  mOBFE- A/ Ve | 0PIRE, WOiE, MREOC L

A\ Shaft side HRA3OmmiZAL BB TRNNCE 2, LURIEACOMIRITOBAL . | Without damase of shaft ||__

/| pressure 2N m/ =007 7% or product.
strength Bending moment of 2N-m to be aeplied to the shaft for

[0 seconds at 30mm from the mounting surface.

[f the shaft length is less than 30mm the value shall

be calculated as below formula.

L:Measurement point from mounting surface.
IN-m/L=shaft apnlied force.

ST AT IE (R PRI C BT Ar, Ty M AR | 73
Hﬁmﬁ?%gr (&%Eﬁuﬁn ﬁf;ﬁ b A Vaal, t;t/ut@lm 7%)@;&&&‘) t;t/ur i SWITCH
nounting RUZA9F Wﬁf#ﬁqkiﬁtﬁb_]ﬁt oY ET, MOUNTING DETAIL

the bushing use front panel or light pipe.

Because this switch not has thread. If don't hold
the bushing. the switch maybe become intermittent

rough mounting after soldering by knob stopper foce. 5§UT}Gﬁ$NE%PE

@@ ALPS ELECTRIC CO., LTD.
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CLASS No. TITLE REFTYI-4" Bk (SW01)
ROTATIONAL ENCODER SPECIFICATION
6. MAMEE Endurance characteristics.
JEE] % i # #®
|tem Conditions Specifications
6-1| Lo BRI ﬁﬁ‘ﬁz‘iﬂa\%ﬁﬁt&oov{mmﬁap\l&‘), OOOVMJI/M&%M’E‘?ZE% iz t 2 5mS
Rotational Tife|fl, SGad5, 0Q0THEMEET, (147 360° 16 Phase 4111 ence 1268
The shaft of encoder shall be rotated to 15,000 cycles at'BouﬁCe = o £<5mS
a speed of 500cycles per hour without electrical load. 21 IRUEE MV -
after which measurements shall be made. mﬂﬂiﬁﬁﬁt U ¢
However. an inlerim measurement shall be made -IY-30 AT
inmediately after 5 000 cycles. ] ?etent,griRg!atwna'
(1 cycle: rotate 360" CCW rotate 360° CW) fo the sreviovely
specified value. Bo% MAX
TR BT 52 &,
4. 1~4. 3, 4. b~4, 6,
5 1.5 3
Specifications in
clause 4. 1~4.3,4.5~4. 6
,5.1.5.3 s
shall be satisfied.
o2l [BE6012" C. BEIO~95UNEEREFC24 01 | OFRIER
Damp heat" B8, Beh 1. SHERETA.
The encoder shall be stored at a temperature of
60+2C with relative humidity of 90% to 95% for
for 240%10h in a thermostatic chamber.
And then the encoder shall be subijected to-
standard atmospheric conditions for 1.5h
after which measurement shall be made.
N P BES5£3° COERETC240+ | ORMKER &5 B9C1. SHENETS.
Dry heat gg%+g%c?der228$:éhbe sto;ﬁd at ? %emoe;atgre of 1yyysnaeE MY
+ or + in a ermostatic chamber. - e
And then the encoder shall be subiected to MﬂiﬁiﬁﬁlﬁbiZ}O/valW@\_t
standard atmospheric conditions for 1.5h, Detent or Rotational
after which measurements shall be made. Egr?ﬁgﬁfé?’}ézg”
6-4{ B BE-4013° COESEDI24 04 | ORRIHER. B, FBPIC1. SHEHET 2] specified value. $30% MAX
Cold The encoder shall be stored at a temperature of
-40%3C for 240£10h in a thermostatic chamber.. {0)@%@?&?%@‘&3
And then the encoder shall be subjected to
standard atmospheric conditions for 1.5h Seecifications in
after which measurment shall be made. CLalﬁeb“W"‘:-.ﬁ-f? :j 5.3
— T snha e satisriea.
6-5{ if{i% 10~55~10Hz EZCT 2158 (1881 5/1081. Smm) £X. Y. 7. &H6IC
Vibration 2657=0A 2.
The following vibration shall be applied to the
encoder, after which measurement shall be made:
-|The entire freauency range, from 10Hz to 55Hz and
return to 10Hz, shall be transversed in 1 min.
Amplitude (total excursion) : 1. 5mm.
This motion shal!l be applied for a oeriod of 2h
in each of 3 mutually pereendicular axes.
(A total of 6h)
6-6| AT . 60 cmOEE &) BEDEBENAMMSE =9/ V-T2 - DKL MR EERTACE,
Free falling HRI-ETat 2, g 17}4.. Bt L5 1~6.8
The encoder shall be fallen freely at any posturgo®Sc'iicattions in
from 60cm height to the concrete floor covered cLaﬁeb“' 'W;'.G'f‘ji' :;5'8
with vinyl~tile. after which measurement shall ?@i ﬁ%%%p}ﬁ[s@f )
b d N . \ ol /| " \o
¢ made (Exceprt the deformation
of terminals)
B ALPS ELECTRIC CoO., LTD.
APPD. CHKD. DSGD. TITLE oWl 1—%
1-26 1-26 1-2G ImmS|ZE ROTATIONAL ENCODER
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O, RROLOIHR PRECAUTIONS IN USE

1)REUES. PRORFRUBAK A 2 2Ry TTL.

puring operation.storage in high temperature and humidity .and in corrosive gas .
should be avoided ' ‘

2)I73-9" 0N VXA BROBRFLSVTRHERL - b, 427" UY7 944, VR¥U7 9145K
REL, FEUFZOLAEARL Y.

should be taken into the consideration
Please check above matter at first on your circuit for the secure reason.

3)I73=-9"ON KRADPABOBBRBTRO 74 A9 -%0NBCEaERLET

For your pulse count design., it should be considered to add C/R filter
on your circuit shown as below.

BE+
Terminal B
———

Al

Terminal A

DC5V

Ct
— Terminal ¢

V4

V4

AV FREOFGRELEAATHAVETE, NV W ARV BEHFEET AR OGYEIOT,
BRCERAAFIDOEVLIIEREBLET,
Care must be taken not to expose this product to water
or dew to prevent possible problem in pluse output wave form.

A35)$%%w1—?'4tﬁﬁ.ﬂﬁﬁﬁ,i%§ﬁ.ﬁ$&ﬁ,@Eﬁﬁté@—"ﬁ%ﬁﬁﬁﬁ%ﬁ.%ﬁbtb@fﬁ.
EREREE, FTHEATER. BXBTERECOBE TR PREN I KOS NHARCERTWEBER.
BAR THCHORRER(D, SUACHRA(LEL
This product has been designed and manufactured for general electronic devices
such as audio devices, visual devices.home electronics. information devices and
communication devices.
In case this product is used for more sophisticated equipment requiring higher safety and
reliability,such as life support system. space & aviation devices, disaster prevention &
security system please make verification of comformity or check on us for the details.

In case of pulse count process design. operational speed.sampling time, and masking time etc

& ALPS ELECTRIC CO., LTD.
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I73- y%&mv7hm§1®9&% PRECAUTIONS OF SOFTWARE DESIGN
(2UwIfiE0ke) (APPLIED FOR WITH-DETENT TYPE)

ABBR 1IN LZEAB27U 2TIN hAENEHHTEYET, X, 2V 2HERTA-CEFEANON, OF F &% THY,
B-CRILNO7Y» 7HETBREL(HYFEROTIHETR L,
Fh, BhRNOV7PRBATRORLOCE CARBERTY 7 RREERLLELEY,

Note:1)The output signal shall be generated with one pulse per two detents
A-C terminal shall be ON or OFF and B-C termingl shall not be specified

at detent position.
A-phase shall be a referrence signal to design the software to count pulses like as figl.

Therefore the software should fetch”B-phase” signal after confirming
“A-phase” signal changeover {o avoid the double pulse count issue

CCWJh CWh@
CCW DIRECTION CW DIRECTION

OFF ;
A §
(A-CHIE) :
A-C TERMINAL E

B OFF
(B-Cl+@)
B-C TERMINAL  ON el —
AT TAMTHTATHTS
| I i 1
RICFIG 1D

POSITION @__)® @_)® @__)® @..)@

A ,
CWHhil wTﬁifm OFF-ONJON-OFF [OFF-20ON|ON=0OFF

CW DIRECTJON FA-EHA
w?ﬁﬁﬁﬁ OF F 0N OFF ON

PHASF

POSITION @ﬁ@ @_)@ @a@ @_9@

ABET
COWRE oyt PUT OF|OF F2ON [ON=OFF [OF F=ON|ON=OFF
CCW DIRECTION | A E

PUT OF ON OFF ON OFF

@/ ALPS ELECTRIC CO., LTD.

APPD. CHKD. DSGD. TITLE ROTATIONAL ENCODER
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CLASS No..

TITLE 2 Wy 8- X 94w FBRE

PUSH MOMENTARY SWITCH SPECIFICATION

(Swo02)

1.h%e

(Eng#)
Switch rating (Resistor load)

D.C.5V

10mA ¥hBH(BATE) Resistive load(Maximum rating)

imA ER8H(BHEE) Resistive load(Minimum rating)

2, BaMkE Flectrical characteristics

B % # g
L conditions Soik 1 {cat fons
Q- 1| RiEd D.C. 5VIMASERTAL THE95, 100ma MAX.
contact Measured by the imA 5V D.C. voliage drop method
resistance -
-5 p9Y77 19474 (OFF-ON-OFF)1#Tafid ¥3, 10msHT
Chatiering Switch is operated at the rate of 1 cycle 1s. Less than 10ms
The 1 cycle shall be OFF-ON-OFF
ST 7 - BFAE0, C. 250VHNT 3, R7-WZRCT100MORE
fnsulation Measurement shall be made under the condition which a Between individual
resistance voltage of 250vYD.C. is applied between individual terminals and bushing:
: terminals and bushing. 100Ma MIN
2'4H%E . #f-4%ECA. C. 300V1SEXU A, C. 360V1#RMNT 3, R’E-7-7-GRMESELCE,
Dielectric (V-98&1mA) Without damage to parts
strength A voltage of 300VA.C. shall be applied for imin or a arcing or breakdown,
: voltage of 360VA.C. shall be applied for 15 between ‘
individual terminals and bushing. (Leak current:1mA)
A #- 24y FRIABBRINTHYEYS, ,
Note: Shaft is insulated from switch terminal.

3. BHGKE Mechanical characteristics

{{Eh

&
Gndition

Spg%ificat?%ns

Contact
arrangement

-1 24w 7O - 58

ggf (Push on)
S.P.5. 7. (Push on)

-Az4y 38598
Switching
stroke

0.5+0.3 mm

3= 24w F N
Switeh

opration force

6:+5-5N

Operating lifelBL, #BedS. 000TPREATE: I, BUE: LONHT

The shaft of switch shall be 10,000 times at

a speed of 500times per hour without efectrical load
after which measurements shall be made

However, an interim measurement shall be made
immediately after 5.000 times

Push force: 10N MAX.

4. fakE  Endurance characteristics
| 2
e Bnditions Sodk i ficat Fons
I FTETLT BEHICTHEEHE50000KST10, O00EMEHTELT S, B#Es - 200mallT

0, mmm#aﬁﬁabbe
Switch contact

resistance:200maMAX.
Excent above items.
specifications in

{1clause 2.2~4,and 3.1~3

shall be satisfied.

5. 101 Note

-1 WeyvzaRY AL, t9-#510mmOGETHLERESHRYBORLCL,
No sticky feel shall be observed when the knob on the shaft is pushed at 10mm off the center.

6. iE%E Note

6-1 701 4w FHZOIYI-FU, BN FFORETHADRERING T, AMwFBERBEERIBNHGYFIIOTCEETEL,
Encoder equipped with a push-on switches are packaged or stored with their shafts being
the switch part may be out of order and pay attention when you package or store them.

pushed-in,

&/® ALPS ELECTRIC CO., LTD.
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BhEm#M Soldering conditions

Resistance to
soldering heat

Specified by “Soldering conditions”

BB & # # i
]tem ' conditlons Speclfications
L {BhERR TRO“BhERYEE L5, BhERDE, BROLEEERTS

shown as below. 2L, Fh, BLLAYSERNCRY
OELCE,

Electrical ‘
characteristics shall
No mechanical
abnormalify such as a
gxcessive play.

BhERGEE Soldering conditions
FiEh%0%RS Manual soldering
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Printed wiring board: Both-sided copper clad {aminate board with thickness of 1.6mm.
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«Flux shall be applied to the board using a bubble foaming type fluxer.

-The board shall be soaked In the flux bubble only to the middle of 1ts thickness.
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100°C or less. -Preheating time: within 2 min.

. -lmmersion time: Within 518
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Please avoid cleaning of PCB board because the flux used during the dip soldering process may
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