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Development of novel electronic properties of organic semiconductor thin films
by field-effect doping and their characterization

Kuroda, Shin-ichi
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By using electron spin resonance (ESR) together with conduction
measurements, the electronic states and conduction mechanism of the organic semiconductor materials
were investigated mainly by probing the field-induced charge carriers in the transistor structures
of the thienothiophene-based high-mobility organic semiconductors. In particular, for the typical
molecular semiconductor based on C8-BTBT having alkyl side chains, the spatial extent of the carrier

wave function over 100 molecules was clarified for the first time from the observed
hyperfine-determined ESR linewidth. The observed large extent microscopically supports the band-like
transport mechanism and is consistent with the high crystalline order of the system. In PBTTT, a
high-mobility polymer material, the evolution of the metallic state due to high carrier injection by
ionic liquid was confirmed from the dc conductivity and magnetoresistance measurements.
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