Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.1.45
cooperation Society

Vol. 14, No. 1 pp. 45-50, 2013

el H=ZE o33 vFSA HFaAE 6= A gl
o4 A7

'SFhetn HFtERYAZS L THE T (F) ILXIAILE

A Study on the Development of Noncontact Soldering Device of PV
Cells Using Infrared Lamp
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Abstract The reflector of infrared lamp is designed to the optimal circular shape through the analyses of
lumination distributions with a triangular, rectangular and circular configurations of infrared lamps respectively
by using Photopia. PLC is used to compare and amplify the difference between soldering temperature profile
and feedback value. It is fed to IR lamp controller which adjusts the soldering temperature of PV cell. The
soldering temperature measured using an infrared temperature sensor is then fed back to the PLC. The closed
control loop of soldering temperature on a PV cell is implemented. The noncontact soldering device of PV cells
using infrared lamp which is easily operated by HMI operation panel and controlled robustly by PLC and IR
lamp controller is developed.

Key Words : Infrared(IR) Lamp, IR Temperature Sensor, Noncontact Soldering Device, Photopia Software,
Photovoltaic(PV) Cell, Soldering Temperature Profile
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[Fig. 1] Configuration of PV-cell soldering system
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[Table 1] Main spec. of IR lamp

Halogen lamp clear bar-type
220V 10%12*158 [mm]
1,800W 44,000 [im]

size

Luminous flux
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[Fig. 3] Structure for illuminance distribution analysis
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[Fig. 5] Illuminance distribution for rectangular reflector
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[Table 2] Main spec. of IR temperature sensor

Temperature Range -40C to 1000TC

Field-of-view 30:1
Output 4 to 20 mA
P (Linear with temperature)
Configuration Via PC port conforming to USB
2.0
Accuracy + .1% of. reading or *1T
whichever is greater
Repeatability iFJ.S% of' reading or £0.5C
whichever is greater
Emissivity 0.1 to 1.0

Response Time, too 240ms (90% response)

Spectral Range 8 to 14um
Supply Voltage 24V DC (28Vdc max)
Sensor Voltage 6V DCmin

Max Loop Impedance | 9000
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4. £08 2= NoE &A

PHAY Ll Ao SR

3] A= o] 4~20mA £HOZ PLC

“
~

e
N
ox

0,

off

48

ClaZ2o|% | dri=a EformR
i sl | Lo
[ ses A apwzs K ‘
sig D/A s

QHE ol RYZ| AFE Alofait

[Fig. 9] IR-lamp controller circuit



HeF A4 %

A

i

o A el wdt A+

FAUL G R Yuo] 2L A

A= AlZtell wet Z7]ef e F7]4
2] Aloj7) 7153lEE Erto]2(triac)

T Shaplo] BAlE ALgelsith. 24

Sfe ACH IV 08 ALk A HeA] Egfolote]

zo] o]Fold 4= QB A ZIAE A (zero cross) 7

F92E FEsion, o] AENRE PIY ZEEY

2

ol
b
N

kl

ol

2l

[> & oo kI

=
R
St
=
=
_CH

Fig. 109} 2o] 353 Ho]elE MatabS o] §3to]
HzAgom BAstgon] 1 A HelAl AA ] At
£ 071922 Blstgom, Y AT SelE WA g
HEE A9l AAe) Agate] SemAY A get
ok 2w 24o] FpsalES s

Fig. 117} 2o] £4 22uhe B A4% &uie &

bol Bt LEAlof7t o] ol 4

b
<
il
i)
e
=2
~
B
ol

Z|2~E](photo-transistor) & ARESFe] ACHET} 02 XA
U Aol tigt AT E IS5 5§l o] A
52 /45 sto] Eatolote] Aol whap A
F715 24sto] IR o] &5 Alojgitt. ojuf Ao
71e} A oJAgz Halatolo] S 913t ZEECo|o}
= AHgSte] F SR Ar|doer FEejdHrh
ETPA] HFAAAY EUY REE S5
= A AlMe SHEY QA
FARE (emissivity) Y= Q= 5}H o]
olg F5A] AHAR FFE F+=
SAEY AL mEdE ol wheh S geR e
z7e| g Ak Al"o] Fasitt
B FARAE 7HEsto] o ol =7F WEA| o=
Y SH ML) REE VIR0 2 Akl o, 7
& K-type GAHZ ZH = o] PCY DAQ
55 LabviewE Fof 7€t 4

2

Ay

ok

ol
fo
&0

=)

W

I
PCE HE

gttt FEH o|u] x| Thermoteknixit-o] $-3]
2] 2292 VisIRE o]-g3te] HlolHE SE5I3IT

NELES 05 02 AHSIGOR, WAL 0.6-095
9lel 0.5 91 % 87 F2tell Thsl 2 TblAl 109

e o 5 HA Dok shleke) AR S The T
[e]

o Wst] SUT Hole HETYL WEs

()Y

\1 xoris2
e

Temperature (deg C)

[Fig. 10] Emissivity measurement experiment

49

% LEVEE Hod LEANE
3 Ao R B suste] Aoyl Hme] A

= sigr.

£ XP_Simulator
mE =7 =32

Solderi

y

g Profile

-

\

Proflie £2| Soldering Profile(0~300°C)

Standby Temp Soldering Temp

30 15

1:5 Temp step / 6: Standby Temp

AL &Y Manual Mode Process Setting Soldering log

[Fig. 111 Soldering temp. profile display of op. panel

=

Photopia Bg3te] 2} ¥
Jste] 272) Us Yoz
CHeAe] SH LR Aelil LEAlx
Suj b HA4E &HY L=

Atk HMI 24 z2Hbo]| o3 47
Bz A7 Aol7]o] o8] IR W= dglo] A
off oJsto] o]FH7} Ao, IR H=Z
SFHA| A Q] H|HEA] &T8 AXE ettt Fig. 12
v 2 AolA LRk BRI g EA &Y
Zu]o] molm, 1 2Q ARFS Table 37} 7}



gatakely| st slie A 147 A|LE, 2013

[Fig. 12] Appearance of PV cell soldering device developed
using IR lamp

[Table 3] Main spec. of PV cell soldering device developed

size(mm) 156 X 156
PV Cell
Thickness 0.2mm
Lead Lead width 2.0mm
(Ribbon) | Lead thickness | 0.2mm
String 2 cells
Cell 5 | size (mm) 312X 156
Operation HMI touch panel
Rlofa)
Motion control | PLC A]|¢] system
A7) g A7) AC220V 60Hz, 1 phase
¢ | =t 1.OHP, 8bar
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