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Organic photovoltaics have attracted significant attention due to their advantages of light weight, low-cost and
flexibility. Further enhancement of the power-conversion efficiency is required for practical applications. We
have developed the synthesis method of the core-shell type hybridized nanoparticles (NPs) with a two-layer
structure, using noble metal NPs (Au NPs) as a core and organic semiconductor (P3HT) as a shell. Noble
metal NPs have been expected to provide positive effects, such as absorption enhancement and lowering the
series resistance of active layers, for OPV by interacting with the localized surface plasmon resonance.?
Furthermore, the structure control, uniform array of Au NPs (core), can be achieved by uniform coating P3HT
shell on Au NPs and close packing of observed hybridized NPs. However, metal NPs also induce compelling
exciton recombination, resulting in degradation of the device performance.

In order to improve the device performance with inhibition of energy dissipation losses caused by incorporated
metal NPs into the active layer, we suggest fabricating core-shell type Au-insulator-P3HT hybridized NPs with
a three-layer structure. First of all, Au NPs were prepared by using ascorbic acid as a reducing agent.? Then,
as a precursor of SiO», insulator, tetraethyl orthosilicate solution was added to resulting Au NPs suspensions
to obtain core-shell type Au-SiO hybridized NPs by Stéber method. Our results indicate to observe most of
SiO2 NPs without forming SiO; shells on surface of Au NPs by our method. We proposed the reason why
SiO2 could be uncoated with Au NPs by analyzing the surface condition of Au NPs such as TEM, FT-IR
and TGA.
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