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Absorption improvement in semi-periodic arrays of a-si/c-si Solar cells
SeyedehLeila Mortazavifar” ", Mojtaba Shahraki’, Mohammad Reza Salehi', Ebrahim Abiri'
'Shiraz University of Technology, Modarres Blvd, Shiraz, IRAN.

2University of Sistan and baluchestan, Daneshgah Blvd, Zahedan, IRAN.

*
l.mortazavifar@sutech.ac.ir

Abstract- In this paper, optical absorption of rectangular a-Si/c-Si solar cells is investigated.
Each Nanowire is consisted of a thin layer of a-si, which surrounded by c-si layers. The
proposed structure has a very simple geometry compared to other nanowire solar cells, while
its absorption rate is comparable to very complex structures. Periodic and semi-periodic
rectangular nanowires are used to achieve broadband absorption. In order to maximize the
short-circuit current density of the proposed nanowire solar cells; particle swarm
optimization (PSO) algorithm has been performed. The results show 96% increase in short-
circuit current density compared to the optimally thin film structure.

Keywords: Optical Absorption, Short Circuit Current Density, Nano Antenna, Silicon, Nanowire
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Structure Thin film Periodic Semiperiodic
L 309.5 301.3 196.6
d - 102.3 132.7
dy - - 50.1
151.4 76.1 78.2
hy 124 108 137
Jsc (mA/cm’) 5.32 9.853 10.45
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