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[ Abstract] We have investigated the relation between dimensionality of intermolecular
interaction, based on the overlap integrals, and mobility in organic semiconductors so as to
construct organic field-effect transistors (OFETs) with good performance. Derivatives of BTBT
with high mobility are regarded as two-dimensional (2D) materials due to large overlap
integrals between molecular stacks. Unlike such 2D materials, we focused on a three-
dimensional (3D) BDH-TTP, in which large overlap integrals are estimated between layers
consisting of molecular stacks, and its analog MeDH-TTP, in which an outer dithiolane ring of
BDH-TTP is substituted by two methyl groups. In this paper, we report the fabrication and
characterization of OFETs using these donor molecules as active layers.
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Fig. 1. Crystal Structure (a) and Overlap Integrals within a Layer (b) and between Layers (c) of BDH-TTP.
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Fig. 2. Crystal Structure (a) and Overlap Integrals within a Layer (b) and between Layers (c) of MeDH-TTP.
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