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ABSTRACT

The performance of a tin-based perovskite solar cell (PSC) has undergone rapid progress in
recent years but most high-performing devices were fabricated according to a traditional one-
step method with the key anti-oxidizer or passivator treated as an additive in the perovskite
precursor solution. Herein we present a sequential deposition procedure to passivate the
surface of a hybrid mixed cationic perovskite with phenylhydrazinium halide (PHX, X = Cl,
Br, I and SCN) dissolved in trifluoroethanol (TFE) solvent. This work provides a new
direction for the development of HTM-free lead-free perovskite solar cells for their future up-
scale production. We deposited a smooth and uniform tin-perovskite layer on a hydrophobic
conducting polymer, (bis (4-phenyl) (2,4,6-trimethylphenylamine) (PTAA), on modification of
the PTAA surface with an organic ammonium salt, phenylethylammonium iodide (PEAI),
according to a two-step approach. We found that = - = interaction between the phenyl rings
of PTAA and PEAI plays an important role to modify the hydrophobicity of the PTAA surface
and to passivate the crystal surface so as to form a tin-perovskite film of high quality. The
FASnI3 device with PTAA serving as a hole-transport layer (HTL) attained PCE 8.3 % with
great stability, becoming the first example reported for a PTAA-based tin-perovskite solar
cell. Our approach is applicable to other prospective HTL materials to match the energy
levels between perovskite and HTL so as to enhance further the performance of the device.
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