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Porous silicon (PS) is a versatile, nanostructured material commonly made by electrochemical etching of silicon. Nanostructure PS have amazing optical properties such as the ability to absorb high photon energy to blue region in spectrum due to its wide band gap (1.2~3ev) which makes it a promising window layer in silicon solar cell[1]. Also, the porous structure consists of air and silicon yielding the variable refractive index which can be applied as an antireflection coating on the surface of cells[3]. The gradient porosity of nanoscale PS can be controlled by the etching parameters applied during PS formation and because the porosity is closely related to the refractive index. PS is a highly interesting material for optical applications. This research expatiates the formation of a porous structure with graded porosity from macroporous to microporous structure via electrochemical etching which achieves very low reflectance over a broad wavelength range[4].

Moreover, graphene made by atmospheric pressure chemical vapor deposition (APCVD) with honeycomb lattice leads to extraordinary electrical conductivity (low resistivity, high mobility, and zero band gap) far beyond the other metals used as the front grid in solar cell[5]. Also, its two-dimensional nature with extraordinary optical (transmittance ~98%) property allows more sunlit areas without shadowing. Thus, the idea of replacing the metal with graphene is also mentioned in this work.
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