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The structural stabilities and energy band gaps of perovskite crystals with
various elements introduced were predicted by using first-principles calculations. Actually,
self-organized compositionally graded structures aiming at multi-band gaps were attained with
controlled crystal structures and microstructures by high temperature annealing and multi-step
remelting stacking using perovskite precursor solutions and decaphenylcyclopentasilane hole
transport layers. Formation of highly durable compositionally graded photovoltaic devices were
achieved.
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