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Abstract

Photovoltaic devices based on organic materials have been attracting much attention in the past
decades, as a promising candidate for renewable resources of electrical energy. Compared with
conventional silicon solar cells, these devices are attractive because of their low production cost,
flexibility, and possibility of large-area products. The efficiency of the devices, however, has not
yet reached a satisfactory level for practical use. One of the reasons is that the device performances
are very sensitive to nanostructures in active layers, which are known to greatly affect the charge
separation and transportation in the semiconducting materials. In this study, we have constructed
inorganic nanostructures such as TiO2 and ZnO nanorods and utilized them in hybrid photovoltaic
devices. Especially in the ZnO/polymer/fullerene hybrid device, we could clearly show the increase
of the performance by using longer ZnO nanorods, demonstrating the efficient the electron
collection in the hybrid films. Further investigation such as control of the morphology of the
inorganic materials and combination of the hole transporting materials enable us to explore the
possibility to obtain the design principle for high performance organic solar cells.
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