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Fig. 1 Structure and energy-band diagram of CdS/p-Si

heterojunction solar cell
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Fig. 2 X-ray diffraction & Raman spectra patterns of CdS film
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Fig. 3 Scanning electron microscope (SEM)patterns of

CdS thin film
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Fig. 4 Transmittance curve of CdS film and contact resistivity patterns of 60 nm CdS and Si
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Fig. 5 Transmittance curve and sheet resistancepatterns of

TCO film by different process
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PREPARATION AND NUMERICAL SIMULATION OF
CdS/p-Si HETEROJUNCTION SOLAR CELL

Zhao Yingwen', Wu Weiliang', Gao Bing', Cai Lun', Duan Chunyan®’, Shen Hui'’
(1. Guangdong Provincial Key Laboratory of Photovoltaic Technology, Institute for Solar Energy Systems ,
School of Physics, Sun Yat-Sen University(SYSU) , Guangzhou 510006, China;

2. Electronic Information Department , Foshan Polytechnic, Foshan 528131, China;

3. Shunde-SYSU Institute for Solar Energy, Foshan 528300, China)

Abstract: In this paper, undoped CdS/p-Si heterojunction solar cell was prepared by physical vapor deposition, and we
make a numerical simulation to analysis and optimise for important factors, which can effect efficiency of solar cell. the
factors are work function of materials of the front, back electrode and the front, back surface recombination. The results
of experiment indicated that the CdS films have a [ 111] preferential orientation with good crystallinity. 60 nm CdS thin
films has high optical transmittance in 500-1100 nm wavelength range and p. of 3.1 {}+ cm® can be obtained for CdS/p-Si
contact with 60 nm CdS layer. What’ s more, In,O: film can be seen that average transmittance and sheet resistance were
90.88% and 74.54 Q/[] respectively, which can collect carrier effectively. After all kinds of optimizations, under the
condition of 25 °C,AM 1.5, the PCE of 10.63% can be possessed for CdS/p-Si heterojunction solar cell (the area of cell is
1 ¢m®). The simulation results show that CdS/p-Si solar cell possesses the highest power conversion efficiency (PCE) of
25.36% after a variety of optimizations.

Keywords: heterojunction; solar cell; thin films; numerical simulation; efficiency



