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The goal of our work is to increase light-matter interactions in organic photovoltaics. As first
design we implemented a self-assembled nano-gap antenna. The nano-gap antennas are
linked at a controlled distance of a few nanometers by Dithiothreitol molecules (self-
assembly method). The spacing molecules ensure a minimum distance that plays a
fundamental role in the formation of intensity hot spots in the nanogap as well as large and
red-shifted scattering peaks. This device exhibited an efficiency 14% higher than the
reference one showing a relevant enhancement in the red part of the EQE measurements®.
As second design we build up a photonic crystal and a metal cavity around a transparent
organic solar cell. We enclosed the active material in between two metal electrodes forming
an optical cavity designed to optimize photon trapping inside the cell. To increase near IR
light trapping, while maintaining transparency in the visible, an anti-reflection coating was
deposited on top of the front metal contact while a non-periodic multi-layer was inserted in
between the back metal contact and the substrate. The cavity configuration was designed
specifically for the cell architecture used and we achieved semi-transparent cells with 5.3%
PCE, corresponding to 90% the PCE of the opaque cell.
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10.1002/adom.201300363
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