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Organic photovoltaic cells are attractive for the next generation photovoltaics because of
their compatibility with flexible substrates and low manufacturing costs. In this presen-
tation, we will show our recent results on interface effects and bulk carrier transport in
organic bulk heterojunction small molecule and polymer bulk heterojunction solar cells.
For interface effect study, we have studied the effect of molybdenum oxide interlayer at
the ITO electrode on solar cell performance. The power conversion efficiencies of small
molecule cells with the molybdenum oxide interlayer were enhanced by a maximum of
38% due to a significant enhancement in the fill factor. The improved fill factor is attrib-
uted to the reduction of series resistance. Our ultraviolet photoemission spectroscopy
data indicate the strong band bending and the built-in field at the oxide interface leads to
enhancement in hole extraction towards the anode. For carrier transport study, we have
carried out CELIV and photoconductivity measurements on different polymeric bulk
heterojunction cells to determine the factors limiting the cell efficiency. The results of
our measurements indicate that the low carrier mobility, imbalance of carrier transport
and low charge separation efficiency are responsible for the low cell efficiency in some
of the cells.
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