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A study on integrated single organic semiconductor complementary transistors
with top-gate structures
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In this research, we investigated top-gate type single organic
semiconductor complementary transistor (CMOS) utilizing low work-function metal as an interface
control layer to improve the characteristics of organic semiconductor transistor (OFET).

Firstly, single crystal channel rubrene-based OFET was successfully fabricated by the narrow line
crystallization of rubrene. Next, the top-gate type pentacene-based OFET with amorphous rubrene
gate insulator was realized by the lithography process with the channel length of 2.3 um. Finally,
electron injection to the pentacene was realized by the nitrorogen-doped LaB6 interface control
layer. Furthermore, it was realized that the back-gate type single organic semiconductor
pentacene-based pseudo CMOS utilizing threshold voltage control by the nitrogen-doped LaB6 interface

control layer. The logic swing of 1.8 V was obtained in air. These results are expected to
realize the single organic semiconductor CMOS.
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