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Nanostructured self-assembled P3HT thin films and their application to enhance organic solar cell
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Nanostructured conjugated polymer thin films represent a promising material for applications such as sensing or organic
photovoltaics due to their enhanced interface and semi-conducting properties. While most researchers focus their
studies on either elaborated chemistry or time and energy-consuming nano-imprinting methods, we here demonstrate that
nanostructured P3HT thin films are easily obtained by using commercially available polymers through self-assembly followed
by selected removal of one of the phases. P3HT is among the most widely used conjugated polymers, especially for transistors,
sensors and photovoltaic applications. Our simple and cost-effective fabrication process is based on spin-coating of polymer-
polymer blends. In order to obtain relatively ordered structures, the compatibility between the two polymers must be given
particular attention. For instance, we find that highly incompatible polymers form bilayers rather nanostructured films. With
the adequate system, we further investigate the influence of the molecular weights and the relative concentration of the two
polymers to control the dimensions of the nanostructures obtained (nanopores and nanoislands). Playing on these parameters,
we observe how an increased interface between donor and acceptor molecules in organic solar cells can enhance the device
performances. Furthermore, a careful study using angle dependent FTIR and ellipsometry revealed that the conjugated polymer
crystallites in the nanostructured films undergo a reorientation at the polymer-polymer interface which is beneficial for an
enhanced charge collection within the semi-conducting layer of the solar cells. This low-cost and adaptable method could be
applied to a variety of materials to fabricate innovative and original functional devices.
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