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We explore molecular-based electronics for future plastic electronics. Transport properties in the molecular-based
electronics strongly depend on the hetero-interfaces in the device. We have been trying to understand and control the
hetero-interfaces in the device. The topics include single molecule electronics, organic film electronics, and carbon-based
electronics. We like to establish basic device-sciences for future development of plastic electronics.

1 Development of organic transistor

1 Organic thin film transistor
An organic film with source and drain electrodes can be operated as a transistor in a gate-voltage scan. The organic
transistor can be directly formed on plastic substrate. The plastic transistor would create future electronics, such as flexible
image devices. However, there are many problems to be solved in the transistor. Especially, an interface between metallic
contact and organic film is one of the critical points to determine the transistor performance. So far, we have studied the
current injection mechanism through the above metallic interface. We clarified the current injection process in our
experiment. It was found that the current injection from the metallic contact to the organic film is dominated by
high-density charge-traps at the interface. This indicates that the conventional understanding based on the tunneling
barrier at the interface must be changed to control the organic transistor.

2 Nano-carbon electronics
Ultra-thin graphite film has been studied as nano-scale channel. The graphite film is semi-metallic electric property, and
has high electron and hole mobilities. Because thin graphite films are by nature nanometer scale materials with
remarkable electrical properties, they are expected to be an important element in nano-carbon electronics. As preliminary
steps towards realizing the nano-carbon electronics, we have investigated the formation mechanism of metal contacts to
thin graphite and precise device-fabrication by fabricating single electron device. In general, conduction of the graphite
can be changed in gate voltage operation applied to the doped-Si substrate. Resistance observed in the gate-voltage
change shows ambipolar behavior based on clear carrier polarity change. We carefully compared the contact metal
dependence of the turning voltage at the carrier polarity change in the gate-voltage characteristic. We figured out a
relationship between the work-function of the electrode metal and the turning gate-voltage. Based on this relationship,
we selected the Pt/Au electrode for the further investigation. Consequently, we could establish the reproducible
fabrication method of the low-resistance contact onto the ultrathin graphite film. The contact control enables us to
observe the intrinsic properties of the ultrathin graphite film.
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