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Variety and Systematics in Crystal Structure of Organic Semiconductors with Substituents
(AIST) OHiromi Minemawari

Chemical substitution to the m-skeletons of organic semiconductors (OSCs) is a common
molecular design for control of material properties. However, minor differences in substituent
size or structure can often cause dramatic changes in crystal structure. Therefore, a
comprehensive understanding of substituent effects is essential to develop OSCs with excellent
processability, thermal properties, and device characteristics.

In this study, crystal structures, intermolecular interactions and transfer integrals of acene
and thienoacene-based OSCs were analyzed. Molecular packing varied dramatically or
systematically depending on the substituents. Particularly in the layered herringbone-type
arrangement, which is advantageous for achieving high-performance thin-film transistors ",
calculated intermolecular interactions and transfer integrals systematically changed along the
linear correlation between the face-to-edge dihedral angles and the interplanar distances of the
slipped-parallel arrangement. Based on the results, the impact of substituent effects on crystal
structure is discussed.
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