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Aee FHsgon, EFeEAE §o) wFo] g YL AH FAE FANA 5T B o}
Ueh BAMCE 016% HGAA EEFUE FEths ol wA,

Abstract: Two-step metallization processes have been proposed to achieve high-efficiency silicon solar cells, where the
front-side grids are formed by silver plating after the formation of a nickel seed layer with a mask. Because the
conventional mask patterning process is performed by an expensive selective printing method using either UV resist or
phase change ink, however, the combination of a simple coating and laser-selective ablation processes is proposed in
this study as an alternative means. As a masking material, the solar cell wafer was coated with either inexpensive wax
having a low melting temperature or a fluorocarbon solution, and then, an electrode image was patterned by selectively
removing the masking material using the laser. It was found that the fluorocarbon coating was not only superior to the
wax coating in terms of pattern uniformity but it also increased the efficiency of the solar cell by 0.16%, as confirmed
by statistical f and t tests.
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Table 1 Statistical test results with and without a
fluorocarbon coating

Fluorocarbon coating
T-test Without | With
Mean 16.12316 | 16.28689
Variance 0.002559 | 0.007288
Observations 55
Hypothesized mean difference 0
df 88
t Stat -12.2366
P(T<=t) one-tail 5.42E-21
t Critical one-tail 1.662354

without PFC504A-coFS
18.72+2.09°

an

with PFC504A-coFS
89.83+6.72°

Fig. 9 Contact angle change due to the presence of a
fluorocarbon coating
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