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Efficiency Enhancement in Thin Film Silicon Solar Cell Using the
Plasmonic Properties of Metals

Fatemeh Jaafari’, Mohammad Reza Rakhshani? and Mohammad Ali Mansouri-Birjandi®

Faculty of Engineering, Hatef Higher Education Institute, Zahedan
%Faculty of Engineering, University of Zabol, Zabol
3Faculty of Electrical and Computer Engineering, University of Sistan and Baluchestan, Zahedan

Abstract- In order to reduce the solar cell price, the active layer thickness has been decreased, but this reduces the
absorption of light, especially at high wavelengths. One of the ways to increase the absorption and efficiency of solar
cells is to use metal nanoparticles and to benefit from the effect of surface plasmon resonance. In this paper, we have
tried to increase the absorption and efficiency of the solar cell by placing the silver nanoparticles on zinc oxide (ZnO)
layer in a solar cell with an activate layer of amorphous silicon (a-Si). Also, compared to rectangular, triangular and
semi-cylindrical arrays, it is shown that silver nanoparticles will increase the efficiency further. Finally, the basic
parameters of the proposed solar cell are examined.

Keywords: Thin film solar cell, Metallic nanoparticle, Localized surface plasmon resonance, Efficiency
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