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The morphology of initially deposited Pbl, precursor film strongly affects the
quality of a perovskite MAPDbI; photo-absorber layer. In this work, the quality of the Pbl,
and MAPbI; perovskite layers was controlled by the surface properties of titanium
dioxide (TiO,) via self-assembled monolayers (SAMs). 3 -aminopropanoic acid (APA)
and 4 -aminobenzoic acid (ABA) were selected as the interface modifiers since they
consist of different backbone. In addition, their solvation effects were also investigated.
It was found that Pbl, films coated on the TiO, substrates modified with APA molecules
in either demethyl sulfoxide or ethanol solution provided small homogeneously
distributed cracks. These small cavities facilitated Pbl,-to-MAPbI; conversion by acting
as pathway for MAI infiltration. This behavior offered Pbl,-free perovskite film. Moreover,
it was found that different adsorption behaviors of each SAMs on the TiO, surface
caused different morphologies of MAPbI;. The perovskite solar cells using APA-treated
TiO, substrates showed the improved power conversion efficiency in comparison to the
other devices. This enhancement is attributed to longer charge carrier lifetime and better
charge transfer at the TiO,/APA/perovskite interface. Finally, the investigated results
imply that high quality perovskite layers and efficient perovskite solar cells can be

obtained by appropriate selection of SAMs and their solvents.
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