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Recent Huang Group’s Research Highlights:

NSF Discovery: “Producing Solar Energy Materials That Are Affordable,
Efficient and Flexible”

UNL News Release: “MME’s Huang uses nanocomposites to improve
photodetectors”

Advanced Materials Frontispiece: “Solution-Processed Fullerene-Based Organic
Schottky Junction Devices for Large-Open-Circuit-Voltage Organic Solar Cells”

Energy and Environmental Science Cover Story: “Crystallinity is essential for
organic photovoltaic devices”

UNL News Release: “Huang increases organic solar cells’ efficiency with
ferroelectric polymer layers”
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Applications of Interfacial and Bulk Organic Ferroelectric Dipoles for Organic
Photovoltaic Devices for High Efficiency
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Ferroelectric materials are generally not thought to be applicable for efficient solar energy
harvesting by photovoltaic effect because they are mostly good insulators due to their large
bandgaps. In this talk, a unique approach will be introduced to apply organic ferroelectric interfacial
and bulk dipoles, mainly PVDF and its co-polymers, in all organic photovoltaic devices to
demonstrate switchable photovoltaic phenomenon, and to increase energy conversion efficiency.

In this approach, ultrathin polymer ferroelectric dipoles were inserted at the interface of metal
electrodes and organic semiconducting active layer in organic photovoltaic devices. An aligned
ferroelectric dipole layer can boost the efficiency of organic photovoltaic devices with its huge
density spontaneous polarization charges that induce a large electric field into the intrinsic organic
semiconducting active layer. The morphology of the ferroelectric layer, including crystallinity,
coverage, and domain size, played a critical role in determining the efficiency of the devices. In
addition to Langmuir-Blodgett coating process, a new method to pre-form polymer ferroelectric
nanoparticles with controlled size and crystallinity will be introduced. The application of the
polymer ferroelectric nanoparticle as interfacial layer in organic photovoltaic devices leaded to
optimized device performance.
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