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Perovskite solar cells (PSCs) are one of the most promising photovoltaic tech-
nologies. Amongst several challenges, developing and optimizing efficient
electron transport layers that can be up-scaled still remains a massive task.
Admittance measurements on metal-oxide—semiconductor (MOS) devices
allow to better understand the optoelectronic properties of the interface
between perovskite and the charge carrier transport layer. This work discloses
a new pathway for a fundamental characterization of the oxide/semicon-
ductor interface in PSCs. Inverted MOS structures, that is, glass/fluorine-
doped tin oxide/tin oxide (SnO,)/perovskite are fabricated and characterized
allowing to perform a comparative study on the optoelectronic characteristics
of the interface between the perovskite and sputtered SnO,. Admittance
measurements allow to assess the interface fixed oxide charges (Q and
interface traps density (D;), which are extremely relevant parameters that
define interface properties of extraction layers. It is concluded that a 30 nm
thick SnO, layer without annealing presents an additional recombination
mechanism compared to the other studied layers, and a 20 nm thick SnO,
layer without annealing presents the highest positive Qrvalues. Thus, an
effective method is shown for the characterization of the charge carrier trans-
port layer/perovskite interface using the analysis performed on perovskite-
based inverted MOS devices.

1. Introduction

Perovskite solar cells (PSCs) have accom-
plished a remarkable evolution in the field
of photovoltaics since its first publication
in 2009, currently reaching a light to
power conversion efficiency (PCE) value
of 25.5%, which is close to the 26.7%
PCE value presented by single-crystalline
silicon.>3] The rapid performance evo-
lution by PSCs results from the inten-
sive interdisciplinary research efforts in
film crystal growth control, interface and
device engineering, and in adapting feed-
back from both optical and electrical char-
acterizations.! A PSC works as an n-i-p
or p-i-n solar cell, where the perovskite is,
theoretically, an intrinsic semiconductor
sandwiched between two carrier selec-
tive contacts: one for holes and another
for electrons.”” For the fabrication of a
high-quality perovskite, the production of
the PSC charge extraction layers requires
special care concerning material proper-
ties and interfaces. A typical n-i-p (regular)
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