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Abstract: Organic and recently organic-inorganic hybrid perovskite solar cells represent
promising technology for low cost, lightweight solar energy harvesting.
Due to the isotropic nature of active layer in these devices, carrier transport layers at the
active layer/electrode interface are necessary to set up the electric field across the device
to extract electrons and holes.
In addition to appropriate work function, ideal transport layer materials should also have
a large bandgap, be reasonably conductive and carrier selective.
Furthermore, to facilitate forming a uniform film on top of the organic active layer,
solvent compatibility and low (room)-temperature post processing requirements need to
be considered.
Metal oxides offer a wide range of electrical and optoelectronic properties and can be
synthesized in nanoparticles for solution processing.
Using nanoparticle suspensions to form films enable us to separate synthesis and
processing requirements, resulting in optimized properties.
I will discuss solution synthesis of binary oxide nanoparticles, e.g. ZnO, MoOx, NiOx, and
WOx, for both electron and hole transport layers.
Additionally, solution-synthesized p-type delafossite CuGaO2 and CuCrO2 nanoparticles
have been shown to be efficient transport layer in both organic and perovskite solar cells.
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Most recently, her research focuses on nanomaterials for optoelectronic and energy
applications, including organic photovoltaics, nanomaterial synthesis, solution processing
of inorganic nanocrystals and thin films, synthesis and processing of few-layer transition
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