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Design and synthesis of supramolecular organic semiconductor materials that
exhibit high charge transport characteristics
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By covering the conjugated chains in a highly three-dimensional manner,
interchain hopping conduction is eliminated, and by constructing charge transport pathways only
within the chains, the lifetime of carrier species is extended and high charge mobility is achieved.

Together with this, we succeeded in synthesizing a zigzag-type conjugated polymer with a charge
mobility approaching the upper limit of hopping conduction due to the regular cleavage of conjugated
chains. Furthermore, by integrating knowledge and experience in the fields of supramolecular
chemistry and synthetic chemistry, we have devised a novel structural design that pulls, hardens,
widens, and bundles conjugated chains, and surpasses inorganic semiconductor materials by
controlling thermal fluctuations. We have successfully developed various rotaxane-catenane type
conjugated conductive materials.
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