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Abstract: This research report aims to explore the working principle of crystalline silicon photovoltaic cells and the physical

basis for improving their efficiency. First, the report details the basic working principles of crystalline silicon photovoltaic cells, includ-

ing light absorption, carrier generation and separation, and charge collection processes. Then, the main factors affecting the conversion

efficiency, such as band gap, spectral response, electron and hole transport characteristics, are analyzed. The report focuses on recent

technological advances to improve the efficiency of crystalline silicon photovoltaic cells, including surface passivation, optical effi-

ciency enhancement design, heterojunction structure optimization, and multi-junction photovoltaic technology.
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