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This research aims to understand the supramolecular nature of organic
semiconductors and to realize “ supramolecular organic semiconductors” with precisely designed
electronic structures in molecular assemblies. Major achievements include 1) structural control of
organic semiconductor crystals by selective introduction of substituents and realization of
ultrahigh mobility, 2) development of crystal structure simulation method focusing on intermolecular

interactions (in silico crystallization), 3) control of molecular assembly structure by optically
active branched alkyl groups, 3) development of non-planar organic semiconductors and control of
assembly structure, and 4) improvement of physical properties of n-type semiconductor polymers by
controlling the main chain structure. In all of these achievements, the concept of molecular
assembly control by molecular design is key and is expected to become a trend in the development of
organic semiconductors in the future.
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