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Introduction \

One of the remaining issues, impeding the commercialization of the low cost and high efficiency
perovskite solar cells (PSCs) is the stability of the halide perovskite materials, including the light-induced
degradation and the hysteresis effect. The perovskite/TiO, and perovskite/Au interfaces are numerically
investigated, simulating the current-voltage (J-VV) and capacitance-voltage (C-V) characteristics.
Furthermore, a new approach is proposed for the modelling of Kelvin Probe Force Microscopy (KPFM). It
is applied to hetero-structures in dark and under illumination, aiming at estimating the surface states on
the top of the electron transport materials and understanding the charge carrier behavior inside the
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Basic equations used for the numerical simulation[1]
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a) Static Contact Potential Difference
(CPD.Dark) and work-function as a
function of the doping level, n(tTiO,)
and the surface trap density, its(TiO,).
b) Schematic representation of the
static band alignment with acceptor-
like trap density equal to 1IE19cm™ on
the top of a 5E18cm doped TiO,.

a) Experimental and simulated
Surface Photovoltage (SPV). The
simulated light power is 1 W/cm?.
b) Computed surface work-function
and Surface PhotoVoltage (SPV)
as a function of the thickness of
CH3;NH,PDbl;. The external light
source Is one sun.
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A new approach to modelling Kelvin Probe
Force Microscopy for hetero-structures in
the dark and under illumination has been
presented. The approach has been tested by
examining FTO/TiO, and FTO/TiO,/MAPDI,
structures. Unexpected surface states on
the top of TiO, layer are inferred by the
combination of theoretical computation and
experimental results. The basic applications
of KPFM under illumination are analyzed as
well.
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