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The recent emergence of perovskite solar cells has revolutionized the field of photovoltaics. Starting from 3.8% efficiency[1], these perovskite solar cells have now reached
20.1% efficiency[2], surpassing other available options for inexpensive solar cell technologies. Interfaces play a pivotal role in the charge transfer occurring in these cells
and have been shown to have significant effect also on the cell stability. Hence, one
way to further increase the efficiency is to gain control over the effects of interfaces on
the cell properties. Although experimentally a careful control of these effects have been
pursued[3], present efforts are mostly trial and error in nature and a systematic study on
the underlying mechanisms of these effects is still missing.
In this presentation we report the results of our computational studies (density-functionaltheory simulations) of the perovskite (CH3 NH3 PbI3 ) interface with Al2 O3 , and TiO2 , the
most commonly used materials in perovskite cells. We will show that the perovskite binds
much stronger onto alumina in comparison with the titania. We will examine the nature
of the binding and the formed bonds to rationalize this difference. Finally we study the
electronic structures of these interfaces and obtain the band bending occurring across the
interface. Using this information, we confirm the recent experimental finding[4] that the
perovskite (110) plane has a poor conduction band alignment with respect to TiO2 while
the (001) plane has an excellent band alignment.
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