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Research Progress of Thin-Film Solar Cell Devices
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Abstract: Driven by the dual carbon goals, thin-film solar cells have become a research hotspot in the photovoltaic field due to their high effi-

ciency and light weight. This paper aims to provide theoretical guidance and technical paths for the industrial application of thin-film photovolta-

ic cells. It systematically reviews the interface engineering and defect passivation strategies of perovskite cells, including core technologies such

as rhodanine molecule bottom modification and introduction of gradient bandgap; deeply analyzes the bulk-interface cooperative optimization

mechanism of copper-based and cadmium-based multi-junction cells; and explores the innovative breakthroughs of new materials such as anti-

mony sulfide and conductive polymer electrodes. The research shows that precise control of interface energy level matching and defect density

is the key to improving efficiency and stability.
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