(®)
2017 2018

Fabrication of functional single molecular bilayers of liquid crystalline
organic semiconductors achieved via two-dimensional intralayer phase separation
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Some asymmetric rod-like organic molecules developed for printable organic
semiconductors have been reported to exhibit high layered crystallinity associated with the
formation of bilayer-type layered herringbone packing motifs. The resulting layered crystallinity
enables efficient two-dimensional carrier transport allowing to realize high-performance organic
thin-film transistors (TFTs). However, these materials usually form thin flake-like crystals
composed of multiply-stacked molecular bilayer units. To realize uniform self-organized single
molecular bilayers (SMBs) based on rod-shape organic semiconductors, we introduced geometrical
frustration to prevent the multiple stacking of molecular bilayers by taking advantage of the
controllable nature of substituent alkyl chain lengths. We successfully produced uniform SMBs at a
large area applying this method. We also designed a new organic semiconductor based on the strategy
of asymmetrical substitution of pi-electron skeletons.
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