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Plasmonic gold nanodot array optimization on a-Si thin film solar cells using

anodic aluminum oxide templates
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Abstract

The fabrication method of plasmonic nanodots on silicon substrate has been developed to improve
the efficiency of thin film solar cells. Nanoscale metallic nanodots arrays are fabricated by anodic
aluminum oxide (AAOQO) template mask which can have different structural parameters by varying
anodization conditions. In this paper, the structural parameters of gold nanodots, which can be
controlled by the diverse structures of AAO template mask, are investigated to enhance the optical
properties of a-Si thin film solar cells. It is found that optical properties of the thin film solar cells are
improved by finding optimization values of the structural parameters of the gold nanodot array.
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Fig. 1 Scheme of the gold nanodot array added a-Si
solar cell. (a) structure of the simulated a-Si
photo -voltaic device. (b) cross-section view of
the simulated a-Si photovoltaic device.
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Fig. 2 Absorption spectra and total generated absorbed photocurrents with diameter of gold
nanodots (a) and (b), lattice distance (c¢) and (d), and thickness of gold nanodots (e)
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Fig. 3 (a) Spectral absorbed photocurrent density of the optimized gold
nanodot array added and conventional a-Si solar cells illuminated
by the AM 1.5G solar spectrum. Spectral current density of the
solar spectrum is also represented (b) FDTD simulation of the
e-field distribution at a 800nm wavelength.
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