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Fabrication and Characterization of Polycrystalline Silicon Solar Celis
using Preferential Etching of Grain Boundaries

Sang-Su Kim. Cheol-Su Kim. Dong-Gun Lim. Do-Young Kim, Junsin Yi

Sung Kyun Kwan Univ.

Abstract - A solar cell conversion effiency
was degraded by grain boundary effect in
polycrystalline silicon. To reduce these effects of
the grain boundaries, we investigated various
influencing factors such as preferential chemical
etching of grain boundaries, grid design,
transparent conductive thin film, and top
metallization along grain boundaries. Pretreatment
in N2 atmosphere and gettering by POCl;s and Al
were performed to obtain polycrystalline silicon
of the reduced defect density. Structural,
electrical, and optical properties of solar cells
were characterized. Improved conversion
efficiencies of solar cell were obtained by a
combination of Al diffusion into grain boundaries
on rcar side, fine grid finger, top Yb metal grid
on Cr thin film of 200A and buried contact
metallization along grain boundaries.
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Fig. 1. The various grid patterns used in
the investigation.
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Fig. 2. The fabricated structure of solar
cells in the investigation (a) buried
electrode without back treatment (b)
buried electrode with back preferential
etching (¢) grid with top metallic thin
film.
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Fig. 3. Light I-V characteristic curves for
poly-Si solar cells.

1D Vo V) {1 (W FF () Eff (%)
Grid 042 11.01 46 16.8
Grid+
G.B. Elect 0.44 | 1.14 ] 43.1 18.7
G.B Elect. | 0.44 2 40.6 | 2.36

Tab. 1. The variation of solar cell
parameters as a grid type(Pin=8.9m/cr)
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Fig. 4. Transmittance of Cr metallic thin
film of 50,100,150,200A on glass plates.
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