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A study on efficiency improvement of poly-Si solar cell

using a selective etching along the grain boundaries
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Abstract

A solar cell conversion efficiency was degraded by grain boundary effect in polycrystalline silicon.

To reduce grain boundary effect, we performed a preferential grain boundary etching, POCl3 n-type

emitter doping, and then ITO film growth on poly-Si. Among the various preferential etchants,

Schimmel etch solution exhibited the best result having grain boundary etch depth higher than 10

um. RF magnetron sputter grown ITO films showed a low resistivity of 10 4

Q-cm and high

transmittance of 85 %. With well fabricated poly-Si solar cells, we were able to achieve as high as

15 % conversion efficiency at the input power of 20 mW/cm’.
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Table 1. The Poly-Si Etching Properties in the
Various Etchantes.

Etch rate  G.B. etch Surface

Etchant (ym/min)  depth (um) texturing
Sirtl 35 37 poor
Yang 19 4.0 fair
Secco 15 85 good

Schimmel 3.0 938 excellent
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Fig. 1. A SEM image of poly-Si substrate etched
by Schimmel etchant for 10min.
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