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Abstract: The front electrode should be used to make solar cell panel so as to collect electron. The front
electrode is used by paste type, printed on the Si-solar cell wafer and sintered at about 8007, The paste
is composed Ag powder and glass frit which make the ohmic contact between Ag electrode and n-type
semiconductor layer. From the previous study, the Ag electrodes which used two commercial glass frit of
Bi-system were so different on the interface resistance. The main composition of them was Bi-Zn-B-5i-0
and few additives added in one of them. In this study, glass frit was made with the ratio of Bi:0: and
#n0 on the main composition, and then paste using glass frit was prepared respectively. And, also, the
paste using the glass frit added oxide additives were prepared. The change of interface resistance was not
large with the ratio of BixOy and Zn0. In the case of G6 glass frit, 78 wi® BizDs addition, the interface
resistance was 190 @ and most low. In the glass frit added oxide, the case of Ca increased over 10 times
than it of G6 glass frit on the interface resistance. It was thaught that after sintering, Ca added glass frit
was not flowed to the interface between Ag electrode and wafer but was in the Ag electrode.
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Fig. 1. Interface resistance of the Ag paste contained
Bi-system glass frit with the sintering temperature.
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Table 1. Analysis of composition for A and B glass frit,

A glass frit B glass frit

Bi, 0, 65.3 Bi, 0, 556

Zn 10.7 Zn0 30.2

B,0, 9.2 B0, 10.9

Composition Si0, 1.07 5i0, 2.87
(wt%) Na,0 325
PhO 3.19
Cal) 308
AlLO, 1.54
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Table 2. Melted composition of Bi-system glass frit.

Composition (wit%s)
Sasiple Bi,0, ZnD B0, Si0,
Gl 53 34 1 2
G2 58 29 1] 2
G3 63 24 1 2
Class Gé 68 9 " 3
: Gs 73 14 1 2
G 7% 9 1 2
G7 83 4 1 2
Composition (wit%s)
Semple Gi  NaD PO CaO  ALO,
Go-Nad 96 4 5
Class G6-Pb3 97 3
2 G6-Cad 97 . 3 :
Ge-Al2 98 - - - 2
Sintered electrode
Si wafer
Fig. 2. Model of the sample to measure interface

resistance between Ag electrode and Si-wafer.
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Daejung chemical and metals Co. Ltd, Korealit A}
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Fig. 3. Interface resistance of the Ag paste contained
Bi-svstem glass frit with the ratio of Bix0s and ZnO.
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Fig. 4. Interface resistance of the Ag paste contained
Bi-svstem glass frit with the addition of metal oxides.
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Fig. 5. Interface resistance of the Ag paste contained
Bi-system glass frit with the addition of Ca0.
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Fig. 6. SEM image of interface between Ag paste and
Si-wafer and line scanning of the composition: (a) and
(b) sintered electrode contained G6 glass frit, (c) and (d)
sintered electrode contained GE6-Cad wits glass frit.
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