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Hybrid-perovskite solar cells have shown rapid development over the last decade reaching 25.2% efficiency in
2019 [1]. Their commercialization is precluded by device stability. The use of mixed cations to substitute the
A-site cation site in the prototypical MAPbX3 has shown to greatly improve stability, tune the bandgap and
modify the microstructure of the photoactive layer towards a more optimal device. [2][3][4]. A better under-
standing of the substitution effects on structure and the associated changes in device stability is fundamental
in the development and commercialization of these devices.

In the context of phase stabilization, our work investigates the structural, photo-physical and electronic prop-
erties of these hybrid-perovskites using both variable-temperature in-situ XRD and time resolved in-situ
photoluminescence measurements. Various methods of analysis of the diffraction data are used focusing
on sequential and parametric Rietveld refinements along with Pawley fits to extract unit cell parameters,
bond lengths, structural distortions and polyhedral orientations for the metal halide framework of the hybrid-
perovskites. The inclusion of MA suppresses the formation of the perovskite gamma phase while the inclusion
of both MA and Cs changes features of the alpha/beta phase transition.
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