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High-Performance Lead-Free Perovskite Solar Cells by Controlling Crystal
Growth and Interface Structures
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Tin halide perovskites, ASnX; (A = CHsNHs™ (MA"), (NHy).CH" (FA), Cs'; X=1, Br, Cl), are promising
light absorbers in environmentally—friendly, solution—processed solar cells. In this work,
high—performance tin—containing perovskite solar cells were realized using high—quality perovskite
films which eliminates the contamination of Sn* impurities. (1) A series of bromide—containing tin
perovskite films was systematically evaluated by varying the A-site (FA", MA") and X-site (I', Br)
ions. The best power conversion efficiency of 7.74% was obtained with the composition of
FAo 7sMAo 255nTs 0sBro. . (2) A surface modification method of tin-lead mixed perovskite films was
developed. The dipole formation by applying ethylene diammonium and glycine to the top and bottom

surface of perovskite films, respectively, improves the carrier extractionat the interfaces, leading

to the enhanced the power conversion efficiency up to 23.6% .

This method was found to be also

applicable to pure—tin perovskite solar cells, giving the maximum efficiency of 11. 4%.
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(a) Interface modification
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