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Abstract: In this paper, PV modules using a low-temperature conductive film(LT-CF) as a bonding

material between a cell and a solder free

environmental-friendly, cost effective and high efficient. Mainly,

ribbon

which is

of PV

were produced and chractlerized, more

filed electrical performance

modules using three different tvpes of bonding material: a convetional solder ribhon(SR). # LT-CF and a

light-capturing Ribbon(L.CR) were compared to comfirm the feasibility of LT-CF as a bonding material.
The filed test were conducted for 3 months and results were discussed in terms of amount of outpul

energy production and efficiency.
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Fig. 1. Schematic illusirations of the bonding process with
different bonding materials: (a) conventional soldering (SR)
and (b) low-temperature CF bonding (CF-PFR, LCR).

Table 1. Comparison of electrical characteristic between
the conventional and low-temperature process.
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Fig. 2. Sequence of the low-temperature CF bonding

process.
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Fig. 5. Electroluminescence image of a PV module using

low-temperature CF bonding process.
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Table 2. PV characteristics of different types of PV
modules.
Nt [sc Voc Pm FF Eff
(A) (V) (W) (%6) (%)
SR 8.85 37.84 25310 7554 15.97
CF-PFR 8.82 3747 25341 76.81 15.94
CF-LCR 8,76 3756 25267  76.69 15.99
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Fig. 6. Daytime power generation of different types of
PV modules.
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Fig. 7.
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Average power generation of different types of

corresponding  solar  irradiation

during summer.
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Fig. 9.
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frAbat gt olu] LCR RE9 Hu wdue Jas)
o] vl ko] vlE] Hir 95 W gyl Az g
A& 7 AU ol wrh W vawE $8), 21g
el A2 HylE nie) o) Hy+ gkt ot g
¥l W] FEghe] wlE dERQICh % PICF-LCR)/SR)

= LLR9F kgt 3 &3 PICF-LCR)/SR)E CF
AL Bde] gug & £ qu)

UPk LYo w Axg RELS VFEow B o
CF A& £4%¥ BE9 A9 Hi 99, 2%, LCR &
= Ft 101.2%2) A Hit EYgk v R
CF A& £49% 8L dv &) RET} Ao 44}

T E S0l Aroam
Akt

gl ey, LCR L&
ek T ENe 53 dx:gko] geojyd g
L BENF Egol FlE el

20139 THNE 20131 109744 AE Ao A

L

¥ 49y Aspd Aules o) gste] 8 Am A

(s3
ol

2770 3% pp. 189194, 201441 39:

4 5 195

H RS B 9% A5 oulAE 19 9ol Lhe}

W A et
#H $1A W Ao wiE &% elEHor Ay

eEe] Agge o}, wE U ¥ eust 4
Ao FUg Ao wozn)

Sy Aees HEe A f

& 3

o

CF ¥44d
i

f 474, Hed AZo] 34U SoJHiE F
o MAE & e 2R A £ AAM Sl 93
s« %a Az LE}’-I A BAS "r’r"lf"}ﬂ

Aok & ¢ A% =9, ELol: 3484 4o
hEd ol dAElE = gl dAA A s
DA e ovlgc,

4. 4 E

eres 4 CF2 2
Hdd wES Axste] g Bt B
A714 54 8 d=g2eg Agsgel. o2 A,
Aol WA # A4S 549% oAl THssdon,

A& &viY WA 4l

EL #AtelA = vlA zZdo] #EHA g} 449
TAo] AMEE 2] oS 2]E (PFR)S AH&3le] 1807
o] AoM EYE sYgde Hsla, $5 43
of W74 §4& A& § ANew, ¢34 FA ax

b 9l 2l (LCR)E AHEE 49 9= g AEA

12%°] %% 37 &g fASc) A4 Asha
huleh abE S 3] S8 HAE ol
Az 9N 2E 5S4 fAsa Aee #eag 4
Attt

GebA, AL CF FYe ol WA dHgee

ol Hue muHow oA rHsalel E 407
74 ";19_.*31_ o sl wrg e HE Aom 7|E
Zulg FA o] WAA aate) 21t gk, w3 4
H 288 AMgsh#] domm s Ael A &
B71E8 A,

#ZAte] 2

AT 201195 AQIE AR e Helow g
G 71&87tel (KETEP)S] A|g1e o} 434
AAGNIASFAA7 A EAD A7 AP,
(No. 2011T100100367)(No. 20133030011020)



194 1. KIEEME, Vol. 27, No, 3, pp. 189-194, March 2014: 5.-W. Baek et al.

REFERENCES

[1] D. Nikolic, M. Bojic, J. Skerlic, J. Radulovic, and M.
Miletic, A Review of Silicon Solar Cells in
Photovoltaics Technology (Center for  Quality,

Faculty of Engineering, University of Kragujevac, 2013)

[2] A. M. Gabor, M. Ralli, 8. Montminy, L. Alegia, C.

Bordonaro, J. Woods, and L. Felton, 2Ist European
Photovoltaic Solar Enegy Conference (Dresden, 2006)

[3] M. Kontges, L S, Kajari-Schroder, X.
Breitenmoster, and B. Bjorneklett, Sol FEnerg. Mat.
Sol. €., 95, 1131 (2011).

[4] Sakamoto, Tomonari, K. Hisamoto, and E. T. O. U.

Hirotoshi, U.S. Patent Application 12/725,289,
11.S.  Patent  Application

Kunze,

[5]  Shimizu, Shigenori,

13/217 666.

[6] G. H. Kang, G. J. Yu, H. K. Ahn, and D. Y. Han J.
KIEEME, 17, 1289 (2004).

[71 M. Koniges, Consequences  of
{Micro)-Cracks in Crystalline silicon Solar modules
(PV Module Reliability Workshop, 2011)

[8] S. J. Kim, J. Y. Choi, J. H. Kong, J. H. Moon, S. H.
Lee, W. H. Shim, E. H. Lee, E. ]. Lee, and H. S.
Lee, The Korean Solar Energy Society. 31, 303
(2011),

[91 Chen and C. Hung, International Symposium on

Solar Cell Technologies (Taipei, Taiwan, 2008)

[10] Chaturvedi, Pooja, B. Hoex, and T. M. Walsh, Sol.
Energ. Mat. Sol. €., 108, 78 (2013).

[11] Wootton and R. u.s.
20,120,247,554. 4 Oct. 2012,

Origin - and

Gerald, Yatent  No.



