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Recently, semiconducting nanocrystals have attracted much interest as a component of electronic devices.
For instance, a dispersion liquid of semiconducting nanocrystals was studied as an ink to print electronic
devices including field-effect transistors, light-emitting devices, solar cells, and sensors. Their use in
fabricating electronic devices has merits including cost, processing temperature, and time required for
fabrication. So far, nanocrystal field-effect transistors have been prepared using CdSe, PbSe, ZnO,
Zn0-In20s3, Zn0O-Gaz203, InO2, and SnO2 nanocrystals as n-type semiconducting materials and/or HgTe,
PdS, and PbSe nanocrystals as p-type materials. However, no study has been reported on the use of
p-type metal oxide nanocrystals to fabricate field-effect transistors. Metal oxides show various desirable
properties including magnetism, ferroelectricity, multiferroicity, and photoluminescence. They also have
1mportant practical properties, such as safety and stability in air and water. Therefore, the use of p-type
metal oxide nanocrystals in electrical devices should facilitate the fabrication of electronic devices based
on these properties and enhance their application.

In this research, we studied continuous hydrothermal synthesis of ZnO and NiO nanoplates and their use
in a field-effect transistor as a n-type and p-type semiconducting channel material. For instance, nickel
oxide nanoplates were continuously synthesized by hydrothermal reaction using a flow-type reactor. The
products had a thickness of ~10 nm and lateral size of 100~500 nm. The nanoplates were purified and
drop-cast on a bottom-gate substrate and used as the channel material in a field-effect transistor after
annealed at 300°C. The Id-Vd profile of the prepared field-effect transistor showed that the NiO
nanoplates worked as the p-type semiconductor. This result suggests that various electronic devices can
be prepared using metal oxide nanomaterials, which exhibit various properties including magnetism,
ferroelectronics and catalysis as well as the stability and safety in air and water.




