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Progress in Interface Engineering of Crystalline Silicon/Perovskite Layered Batteries

Yang Tiebin
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Abstract: Silicon/perovskite tandem solar cells, combined with low band-gap silicon cell and wide band-gap
perovskite cell, hold great potential to overcome the Shockley-Queisser efficiency limit, and are regarded as the key
route for next-generation photovoltaic over 35% efficiency. However, their performance and stability are severely
constrained by the complex interfaces. Herein, we summarizes the key interfacial engineering strategies for silicon/
perovskite tandem solar cells. First, the basic structures and fabrication processes of tandem cells are introduced,
along with the challenges of conformal perovskite growth on fully textured silicon surfaces. Second, the engineering
strategies for the interconnecting layer/tunnel recombination junction, the buried perovskite-silicon interface layer and
the upper perovskite-electron transport layer interface are discussed in focus, covering material selection, passivation
mechanisms, process compatibility and stability enhancement. Finally, the future development and prospects of tandem
cell technology are prospected, aiming to provide a reference for the advancement of silicon/perovskite tandem solar
cells.
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