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Investigation of the crystalline silicon solar cells with porous silicon layer
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Abstract : Reduction of optical losses in crystalline silicon solar cells by surface modification
1s one of the most important issues of silicon photovoltaics. Porous Si layers on the front
surface of textured Si substrates have been investigated with the aim of improving the optical
losses of the solar cells, because an anti-reflection coating(ARC) and a surface passivation can
be obtained simultaneously in one process. We have demonstrated the feasibility of a very
efficient porous Si ARC layer, prepared by a simple, cost effective, electrochemical etching
method. Silicon p-type CZ (100) oriented wafers were textured by anisotropic etching in sodium
carbonate solution. Then, the porous Si layers were formed by electrochemical etching in HF
solutions. After that, the properties of porous Si in terms of morphology, structure and
reflectance are summarized. The structure of porous Si layers was investigated with SEM. The
formation of a nanoporous Si layer about 100nm thick on the textured silicon wafer result in a
reflectance lower than 5% in the wavelength region from 500 to 900nm. Such a surface modification
allows improving the Si solar cell characteristics. An efficiency of 13.4% is achieved on a
monocrystalline silicon solar cell using the electrochemical technique.
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