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Development of organic semiconductors composed of unsymmetric skeletons and
unsymmetric endcaps
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In this study, we developed solution-processable organic semiconductors
(0SCs) with excellent practical properties by focusing on the molecular design of unsymmetrically
substituted rod-like molecules with unsymmetrically fused-ring 1 -skeletons. We revealed that the
expansion of the fused-ring structure is quite effective for i1mproving both carrier transport
properties and thermal durability in the 0SC device. Additionally, we clarified that the
substitution of long-alkyl chains synergistically enhances the device performance. Furthermore, we
found that controlling the degree of freedom of the substituents can form a distinctive layered
solid crystalline phase, analogous to the liquid crystalline phase, and coupling of steric effects
can form a polar crystal structure with strong nonlinear optical responses. These findings provide
new insights leading to the emergence of novel device structures.
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