Spongy TiO2 layers
deposited by gig-lox sputtering processes.
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The use of nanostructured materials represents an improvement in many fields of applications thanks
to the possibility to boost functionalities. One interesting application is in the architecture of
perovskite solar cells (PSC) characterized by high photoconversion efficiency values that makes PSC
able to compete with silicon solar cells. In this framework, we exploited a specific method called giglox, developed at CNR-IMM, to deposit TiO2 sponges by reactive sputtering based on a grazingincidence geometry combined with local oxidation. The experimental setup is reported in figure 1
[1]. The deposition is performed at room temperature inside a high vacuum chamber and allows
depositing porous oxide layers on different substrate
materials like glass, silicon, plastics. The use of
substrates with different chemical/physical and
mechanical characteristics is useful for wide ranging
applications. Gig-lox oxides have 50% porosity in
volume that spans through depths of hundreds of
nanometers and consists of a forest of uniform rods
separated by meso-pores (pipelines) arising from the
grazing geometry. The rods, on their side, have an
internal branched structure creating an interconnected
network of nano-pores with sizes in the 3–5 nm range.
The gig-lox TiO2 is conceived to improve the efficiency
of perovskite cells but was also used as active material
for functionalization and gas sensing.
Figure 1. Customized Sputtering system, which allows for working
in a separately-charged- regime of the plasma (note that the Ar and O2 sources are separated); this is combined with
shadowing effects. θ is the inclination angle of the source. The inset is a picture of the double plasma (blue is metallic
and violet is oxidizing) established inside the chamber [1].
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