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Organic/inorganic hybrid tin perovskite materials have attracted a great deal of
research interest for active materials in solar cells and thermoelectric devices. In this
study, we have studied Raman spectra of three crystal phases of MASnBr3, which show
a polymorphism I phase / 185 K / II phase / 230 K / III phase (cubic, Pm3m), at 78,
200, and 298 K with excitation at 633 and 830 nm. The observed bands above 500 cm™
were assigned to intramolecular vibrations of CH;NH;" (MA): ~970 cm™!, C-N*
stretch; ~1458 cm ™!, CH3 degenerate deform; ~1473 cm™!, NH3* symmetric deform;
~2968 cm™!, CH; symmetric stretch; 3035 cm™!, CH3 degenerate stretch. Observed
bands below 200 cm ™! were assigned to lattice vibrations. The broad band around 350
cm ! is assigned to the MA—SnBr; cage vibration. The observed wavenumber is higher
than that of the corresponding band of MAPbBr3 [1], indicating that the binding of MA
with the SnBr3 cage is stronger than that of MA with the PbBr; cage. The width of this
band became broad with increasing temperature, whereas a motional narrowing was
reported for the MA-cage vibration for MAPbBr3; and MAPDI3 [1]. This result indicates
that MA Mobility in the SnBr3 cage is lower than that in the PbBr3 cage.
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