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A typical study of the hierarchical texture
on the surface of a silicon solar cell and its
effect on its electrical behavior

Saleh Aldarwish
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract

In this research, the monocrystalline silicon solar cell was modeled
according to the standard operating parameters and at a temperature of
25°C using the PC1D program, then we studied the (I-V) and (P-V)
features of the primitive silicon solar cell, the efficiency and fill factor
values were calculated, which were 16.3% and 0.778 respectively. Then
we modeled the outer surface layer in the form of a pyramidal texture to
reduce the light reflection on the outer surface and we studied the effect
of changing the angle of the pyramid cone between (30-70) degrees at a
rate of 5 degrees for each step for several values of the pyramid height
(1-3-5-7) um on the efficiency and fill factor and we found an overall
improvement in efficiency by 3.6% calculated after depositing the
pyramidal texture on the surface. We found the best efficiency value of
16.9% at a height of Sum and at an angle of 70 degrees and the fill factor
value of 0.7789.

Keywords: silicon solar cell, PC1D, hierarchical texture, efficiency, fill factor.
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30 | 0.0349 | 0.6035 | 0.0164 0.1 0.77865 | 0.164 | 16.4
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40 | 0.0351 | 0.6033 | 0.0165 0.1 0.77919 | 0.165 | 16.5
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55 | 0.0354 | 0.6028 | 0.0166 0.1 0.77791 | 0.166 | 16.6
60 | 0.0356 | 0.6025 | 0.0167 0.1 0.77859 | 0.167 | 16.7
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0.0349 | 0.6035 | 0.0162 0.1 0.769152 | 0.162 | 16.2
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0.0349 | 0.6035 | 0.0162 | 0.1 | 0.769152 | 0.162 | 16.2
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