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Abstract: This work focuses on improving the light-harvesting efficiency of thin-film silicon solar cells through innovative
multi-architecture surface modifications. To create a regular optical structure, a lithographic process was performed to form it
on a glass substrate through various etching processes, from Etch-1 to Etch-3. AZO was deposited on top of the structures and
re-etched to create a multi-architectural surface. These surface-modified structures improved the light absorption and overall
performance of the solar cell through changes in optical and physical properties, which we will analyze. In addition, we
investigated the effect of post-cleaning on the etched glass structures through EDX analysis to understand the mechanism of the
etching action. The results of this study are expected to provide important guidelines for the design and fabrication of solar cells
and other photovoltaic devices.
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Fig. 1. Schematic of lithography process for honeycomb periodic
structure on the glass substrate.
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Fig. 2. Finite-difference time-domain (FDTD) simulation for etching structures in thin film silicon solar cells: (a) optical transmittance as a
function of the spacing and different structures and (b) optical transmittance and reflectance as a function of aspect ratio (A/R) and angular
distributed function (ADF) at different A/R values of 0.4, and 2, respectively.
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