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Tin halide perovskite semiconductors attract attention for environmentally friendly, solution-processable solar cells.

Result 1: The bromide-containing tin perovskite, ASnls_Bry, has a wide bandgap and can efficiently convert indoor visible
light into electricity. However, high-purity SnBr; is not commercially available. Here, by using SnBr(dmf) complex
synthesized through recrystallization in DMF as a high-purity precursor material, combined with a Sn** scavenging method
using a reducing agent, we could fabricate Br-containing tin perovskite thin films without Sn** contamination, improving
the solar cell performance and reproducibility.

Result 2: To improve the open-circuit voltage of tin-based perovskite solar cells, using fullerene bis-adducts with shallower
LUMO levels than conventional fullerene Cego as electron transport materials is a promising approach. However, synthesizing
fullerene bis-adducts usually results in the formation of multiple isomers. In this study, we focused on a structure where two
pyrrolidine rings are bridged by a phenylene linker. The phenylene-bridged bis(pyrrolidino)fullerene derivative, Bis-PC,
can be synthesized from fullerene Cego in one step as a pure compound. The thin films of this compound showed higher
amorphous stability than conventional fullerene derivatives used as a mixture of isomers. Using Bis-PC as an electron
transport material in tin-based perovskite solar cells, we achieved a photoelectric conversion efficiency of 12.3% and high
stability, maintaining initial performance for over 3000 hours.




