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Correlations between Intermolecular Interactions and FET Characteristics in Both Carriers of
d/n-conjugated Ambipolar Semiconductors ({ISSP, the University of Tokyo, >AIST, *Dept. of
Chemistry, Faculty of Science, Tokyo University of Science) O Masatoshi Ito,! Tomoko
Fujino,' Toshiki Higashino,> Mafumi Hishida,’ Hatsumi Mori'

We have developed air-stable ambipolar semiconductors based on nickel bis(dithiolene)
complexes. They have a herringbone-like stacking form with a two-dimensional electronic
structure both in single crystals and crystalline thin films, ensuring multiple carrier conduction
paths. However, interactions between frontier orbitals of neighboring molecules are not
completely isotropic, and the direction in which carriers tend to conduct depends on the carrier
type (hole or electron). Herein, we experimentally observed the in-plane angular dependence
of hole and electron mobilities in FETs with crystalline thin films. The tendency was consistent
with the predictions by theoretical calculations based on crystallographic orientation.
Keywords : Ambipolar Semiconductor; Metal Dithiolene Complex; Crystalline Thin Film;
Field-effect Transistor (FET)
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Fig. 1. (a) Structural formula of C3. (b) Molecular stacking form and intermolecular interactions
(electron couplings calculated by the Amsterdam Density Functional, GGA:PW91/TZP) of C3.
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