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High performance top-gate organic transistors
fabricated by solution process

Kenichiro Takagil), Takashi Nagasel)’z), Takashi Kobayashil)’z), Hiroyoshi Naito"?

1) Department of Physics and Electronics, Osaka Prefecture University, Sakai 599-8531, Japan

2) The Research Institute for Molecular Electronic Devices, Osaka Prefecture University, Sakai 599-8531, Japan

Electrical characteristics of solution-processed top-gate organic field-effect transistors based on different
polycrystalline and amorphous organic semiconductors are systematically investigated to show that the field-effect
transistors with top-gate configuration exhibit high performance electrical characteristics. The top-gate organic
transistors based on typical polycrystalline polymer semiconductors exhibit high field-effect mobility irrespective
of their side chain lengths and dielectric constants of gate dielectrics. This reveals that highly ordered structures
are spontaneously formed at the surface of solution-processed polymer thin films, which serve as active channel of
top-gate transistors. The top-gate organic transistors with different polycrystalline and amorphous organic
semiconductors exhibit extremely high operational stability as compared with hydrogenated amorphous silicon
thin film transistors. These results clearly show that organic field-effect transistors with top-gate configuration
play an important role in the development of high-performance applications such as integrated circuits, backplane

of displays, and radio-frequency identification tags using a solution process.
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Fig. 7 Plot of threshold voltage shifts vs field-effect
mobility. The data of bottom-gate FETs obtained
from this work and those in literature are plotted

as well as those of top-gate FETs obtained
from this work®®.
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