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ABSTRACT: The Ag crystallite formed during the formation of the front electrode forms a contact between the metal of the electrode
and the emitter of the cell. Contact between the electrode and emitter plays an important role in collecting electrons generated by the solar
cell. Therefore, Ag crystallite formation is an important factor. In order for solar cells to have good characteristics, it is important to
understand the factors influencing the Ag crystallite formation. Factors affecting the formation of Ag crystallites include Si emitter,
morphology, Si defect and firing temperature. The influence of surface morphology on Ag crystallite formation was confirmed
throughout this study. In the case of fine texturing, the Ag crystallites were formed at the pointed parts. The finer the texturing, the sharper
areas and more Ag crystallites were formed. This was confirmed by SEM image and FF calculation.
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Nomenclature

FF : Fill Factor
pFF : pseudo Fill Factor

FFs : Fill Factor in the presence of series resistance

Subscript

MCCE : metal catalyzed chemical etching

RIE : reactive ion etching

SEM : scanning electron microscope

PECVD : plasma enhanced chemical vapor deposition
DRE : damage removal etching

PSG : phosphoros silicate glass
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Fig. 1. Top view SEM images of (a) wafer surface after MCCE,
(b) wafer surface after MCCE+RIE

Fig. 2. Distribution of Ag crystallite on Si wafer surface : Firing
of MCCE wafer at (a) 810 C, (b) 860 C, (c) 910 TC,
Firing of MCCE+RIE wafer at (d) 810 C, (e),860 C, (f)
910 C
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Fig. 3. Ag crystallite concentration of MCCE and MCCE+RIE by
temperature

Fig. 4. Ag crystallite mostly formed at Etch pit (a) Firing of
MCCE wafer at 860 C (b) Firing of MCCE+RIE wafer at
860 C
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Table 1. Fill Factor of MCCE wafer and MCCE+RIE wafer

Peak PFF(%) FFs(%) PFF—FFs(%)
temp. MCCE MCCE+ MCCE+
(C) |MCCE| " o0 | MCCE |7 =" | MCCE e

810 79.3 82.9 221 38.0 57.1 44.9

860 81.6 82.3 78.8 80.9 2.8 14

910 81.7 82.1 80.0 80.6 1.7 1.5
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