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Architecting sulfur-sulfur interaction and layered crystallinity for advanced
n-type solution-processable organic semiconductors
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A significant and essential requirement for achieving high-performance
organic thin-film transistors (TFTs) is that the material should have high layered crystallinity.
The origin of the high layered crystallinity in the bilayer-type layered herringbone (b-LHB) packing

has been clarified by the reliable crystal structure analysis of a unsymmetric rod-like molecule.
Some “ non-layered” and “ antiparallel-stacked” 1 -electron cores have been proved to acquire the
layered crystallinity by introducing the adequate unsymmetric substitutions. The resulting molecules
show record-high carrier mobility in solution-processed TFTs. Also, the formation of mixed
self-assembled monolayers (SAMs) provides finely tunable surface wettability within the range of
those for the single-component SAMs. This feature is quite effective for realizing the optimal
solution-coating conditions for organic semiconductor inks, leading to improved TFT properties.
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