Light induced degradation of the transport length of CHsNH3Pblz studied by
modulated surface photovoltage spectroscopy after Goodman

Abstract

Transport length is one of the most important parameters of any absorber
material in a solar cell. It affects the design and performance of solar cells
given that it determines the photogeneration of charge carriers in the device.
In this work, we studied the transport length of CH,NH,PbI, perovskite layers
deposited on sputtered TiO. under blue light soaking using surface
photovoltage (SPV) spectroscopy developed after Goodman. SPV developed
after Goodman is a direct, sensitive and accurate method for determining the
transport length of thin absorber layers. However, the method has been
inadequately utilized. In the study, we used blue light for light soaking due to
its short wavelength that can probe the surface properties of the perovskite
layers in comparison to red light. We observed light induced degradation of
transport length within 12 h of blue light soaking in TiO,/CH,NH,Pbl, layers.
This is attributed to trap states at TiO./CH,NH,Pbl, interface which create
defect states that increases the recombination rate. In addition, the decrease
in the transport length within 12 h of light soaking can be due to the charging
and discharging effects at TiO./CH,NH,PbI, interface. With prolonged light
soaking, we observe an increase in transport length, which is probably due to
generation of compensating defects that neutralizes trap states at the
TiO./CH,NH,PbI, interface. Above 12 h of light soaking, we observe
dependence of transport length with surface photovoltage spectroscopy. This
is probably related to change in quasi fermi level splitting in the space charge
region which arises due to the in-homogeneity of the perovskite layers. We
conclude that the strong variation of Transport length with SPV signals give an
indication of the presence of defects and in-homogeneity of the perovskite
films.
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