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Development of quality N-channel organic transistor using calamitic liquid
crystals
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I have researched rod-like liquid crystalline organic semiconductor for
N-channel organic transistors fabricated with simple solution process. | succeeded to develop new
liquid crystalline organic semiconductor having deep LUMO (lowest unoccupied molecular orbital)
level. It was easy for the new liquid crystalline materials to fabricate uniform polycrystalline
thin films using liquid crystallinity. However, the low crystallinity of the polycrystalline thin
film did not exhibit N-channel operation in the organic transistors. On the other hand, | succeeded
to develop new technique to fabricate uniform charge transfer complex thin films by thermal
diffusion of accepter molecules to the layer of liquid crystalline organic semiconductors. The
charge transfer complex exhibits good N-channel organic transistor and stable operation under
atmosphere conditions.
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Fig.1 Chemical structures of DBN and IQIQ derivatives. DSC curves of DBN derivatives.
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Fig.2 Chemical structures of 10-BTBT-10 and F4-TCNQ. Schematic illustration of method
of uniform charge transfer complex thin films.
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Fig.3 Transfer characteristics of 10-BTBT-10 and F4-TCNQ transistor. (a) Before thermal
annealing and (b) after thermal annealing (TA) at 80 °C for 30 s.
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