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Fabrication and Characterization of Organic Field-Effect Transistors
Using DF-ET and Its Alkyl-Substituted Derivatives
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[Abstract] We have investigated the performance behavior of organic field-effect transistors
(OFETs) using a one-dimensional DF-ET (difuro-BEDT-TTF) and its alkylated derivatives to
reveal the relation between dimensionality of intermolecular interaction, based on the overlap
integrals, and mobility in organic semiconductors. We reported the mobility of DF-ET (fimax =
1.04 x 10~ cm?/Vs, Uavg = 4.93 x 10* cm?/Vs) and its tetramethyl- and tetraethyl-substituted
derivatives (BC|C\F-ET, fimax = 8.86 x 107* cm®/Vs, payg = 6.03 x 10™* cm?/Vs, BC,C,F-ET,
Umax = 3.77 x 107 cm?/ Vs, Uavg = 1.69 x 10~ em?/Vs). In this paper, we present the synthesis,
structural property, and mobility of a trans-derivative of DF-ET with methyl and n-butyl groups
(trans-BC,C4F-ET).
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Fig. 1. (a) Crystal Structure, (b) Stacking Mode, and (c) Intermolecular Overlap Integrals of BC;C4F-ET.
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