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A study on efficlency Improvement of poly-Si solar cell
using a selective etching along the grain boundaries
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Abstract

This paper deals with a novel structure of poly-Si solar cell for terrestrial applications of the low cost
ell. 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, POCl, n-type
:mitter 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 about 10 m as well
s randomly textured surface. RF magnetron sputter grown ITO films showed a resistivity less than 10"
2-aa and high transmittance of 85 %. With well fabricated poly-Si solar cells, we were able to achieve
s hngh as. 15 % conversion eff‘ cxency at the input power of 20 iv/d .
Key ' Words(§2.%°i) Poly Sl solar cell(t}aé‘l-ﬁl* EH°*EXI) Selelctlve etching(MEJiA_IZJ) Grain
boundary(Z@ X AHl). RF magnetron sputter, ITO film
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Fig. 1. Structure of poly-Si solar cell with
preferential etching and transpar-
ent ITO electrode
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Table 1. The Poly-Si Etching Properties of
the Various Etchantes.

_ Etchant Etchrate G.B.etch Surface
' (m/mln) depth (im) texturmg -

Sirtl 1.3 3.7 poor
Yang 1.5 4.0 fair
Secco 2.0 10.7 good

excellent

Schimmel 2.3 9.8
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Fig. 2. A structure of poly-Si substrate

etched by Schimmel etchant for
10min.
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Fig. 3. Variation of ITO film resistivity as
a function of substrate temperature
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Fig. 4. Optical transmittance of ITO films as
a function of substrate temperature
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Fig. 5. Refractive index of ITO films as a
function of substrate temperature
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Fig. ' 7. Relationship between resistivity of
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