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Carrier transport in a columnar mesophase of discotic liquid crystalline organic
semiconductors with specific intermolecular interactions
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Masanori OZAKI® and Yo SHIMIZU"
Y Synthetic Nano-Function Materials Group, Nanotechnology Research Institute, National Institute of Advanced
Industrial Science and Technology (AIST), Kansai Centre, 1-8-31 Midorioka, Ikeda, Osaka, 563-8577, Japan
2 College of Chemistry and Material Science, Sichuan Normal University, Chengdu, Sichuan 610066, China

¥ Division of Electrical, Electronic and Information Engineering, Graduate School of Engineering,
Osaka University, 2-1 Yamadaoka, Suita, Osaka, 565-0871, Japan

Though high carrier mobility comparable to that of amorphous silicon (~10" cm*/Vs) was shown in highly ordered
liquid crystal semiconductors, it was still required to raise the mobility in mesophase. Based on the theory, control of
molecular dynamics in liquid crystalline states is essentially an important challenge to increase the hopping efficiency
for carriers. In this work, the carrier mobility behavior of typical discotic liquid crystalline semiconductors
triphenylenes, which were chemically modified to work intermolecular specific interactions such as
fluorophobic/philic and hydrogen-bond interactions were studied for the columnar mesophase by a Time-Of-Flight
technique.
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relationship.
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Fig. 2 Chemical structures of the triphenylene
derivatives.
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Fig. 3 Schematic illustrations of hexagonal

columnar (Coly) mesophase.
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Fig. 4 Schematic illustration of TOF measurement.
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Fig. 5 Phase transition behavior for fluorocarbon
derivatives and hydrocarbon derivatives.
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