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New functionality of organic-inorganic hybrids with chemically modified nanoparticle
s and development of innovative devices based on the hybrids
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Thin film transistors have been fabricated using a mixture of organic semiconducto
rs silica nanoparticles whose surfaces are chemically modified. The thin film transistors exhibit excellen
t electrical characteristics because of improved coatability on hydrophobic surfaces and improved crystall
inity of organic semiconductors. New thin film transistor production processes have been established from
the findings. Organic-inorganic hybrid bulk heterojunction solar cells have also been fabricated, and the
device lifetime of the hybrid solar cells is found to be much improved in comparison with conventional org
anic solar cells. The interface density of states of the thin film transistor has been determined with imp
edance spectroscopy, and it is demonstrated that the density of states at the organic-inorganic hybrid gat
e insulator/organic semiconductor interface is extremely low, indicating that the hybrid materials are sui
table to a gate insulator for thin film transistors as well.
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