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Nanocarbon Technology for Development of Innovative Devices
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Abstract

Graphene, a one-atom-thick honeycomb lattice made of carbon, and a carbon
nanotube, a rolled-up graphene sheet, have excellent electrical properties, such as high
electron mobility and tolerance to a high current density. They also have high thermal
conductivity and mechanical strength, and are therefore promising materials for future
electronic devices. Facing the limit of scaling (miniaturization) of semiconductor devices
represented by silicon transistors, our group is researching ways to apply nanocarbon
materials (graphene and carbon nanotubes) to electronics for a breakthrough. In this
article, we first explain the electronic states and properties of nanocarbon materials, as
well as expectations for applying them that come from their excellent properties. We
then describe the method of growing nanocarbon materials, followed by an explanation
of our efforts to apply such materials to transistors, interconnects, and thermal
interface material (TIM). Finally, we briefly explain a technology to synthesize a
graphene nanoribbon, a narrow strip of graphene, which we are working on in order to
develop devices with superb properties.
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