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Effect of Reflectance on Pyramidal Surface of Silicon Solar Cell
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Abstract

High-efficiency silicon solar cell needs to consider a light
trapping scheme. Photovoltaic production widely uses an
aqueous chemical etching technique to reduce the optical loss as
reflectivity and have additional opportunities for a light-ray striking
on the surface of silicon. In this study, pyramidal texturing of
monocrystalline silicon in (100) orientation is anisotropically done
in potassium hydroxide solution and additive isopropyl alcohol
(IPA). The results show the uniformity of the random square-
based pyramids. The optimization of the pyramid size and
uniformity leads to a minimize reflectivity on the silicon surface
and subsequently higher efficiency of solar cell. In this paper, we
investigate the influence of the etching process under the
difference of temperature and time etching conditions. The
optimized solution condition can be led to the minimize effect of
reflectivity. Optical reflection measurements have been performed
by using an integrating sphere UV-VIS spectrophotometer. The
results show an average weighted reflectance (%R) of 8.31%.
The surface morphology of the textured silicon wafers imaged by
scanning electron microscopy (SEM) shows the influence of the
solution condition on average pyramid size. The performance of
the pyramidally textured solar cell is simulated by the PC1D
computer

program based on parameters measured from
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reflectivity measurements. The simulation results show that
efficiencies higher can be achieved due to an increase of short
circuit current (Isc) if the effects of reflectance on cell surface

minimize.
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