
FUNDING PROGRAM FOR NEXT GENERATION WORLD-LEADING RESEARCHERS

1. Background of research
Modern semiconductor devices are made on silicon, but further miniaturization is facing its limits. Recently,
carbon nanomaterials (so called, nanocarbons) have attracted a great interest as a next generation devices,
because nanocarbons show a variety of chemical bonds, extremely high carrier mobility, and mechanical
flexibility.

2. Research objectives
Graphene, very thin carbon sheet with hexagonal network, is mainly studied. Highly controlled growth method
and processing technique will be developed. Further, the research is aimed to reveal new physical properties
and fabricate next generation carbon-based electronic devices.

3. Research characteristics (incl. originality and creativity)
Based on our research experiences on nanocarbons, a novel method to grow very high quality graphene with
controlled layer number and graphene nanoribbons which have one-dimensional graphene structure, will be
pursued. In particular, our unique approach is to control the graphene structure by developing concept of
“epitaxial growth”.

4. Anticipated effects and future applications of research
With one of abundant elements, carbon, this program will develop a potential applications of nanocarbons for
the establishment of a new field of “carbon electronics”. The outputs of this program are expected to develop to
low-energy consumption devices and highly efficient flexible solar cells, thus contributing green innovation.
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Synthesis and Control of Graphene for Carbon Electronics

・ First prepared from graphite in 2004
・ Unique physical properties based on linear band 
dispersion
・ High electrical and thermal conductivities, and 
mechanical flexibility
・ Compatibility with traditional top-down processing

Potential applications for high-frequency transistors 
transparent electrodes, integrated circuits, 
and thin film transistors

Graphene Research subjects

1. Graphene growth
Growth of extremely high-quality graphene

Development of new processing methods

Selective growth of graphene nanoribbons

2. Graphene processing

Integration of top-down and bottom-up approaches

Fabrication and characterization of transistors

3. Properties and device applications

New design for carbon-based green electronics

Purpose of this project
The goals of the research project are to develop our current research of 
nanocarbons, mainly graphene, towards future electronic applications 
and establish a new field of “carbon electronics” 
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1. Graphene growth

2. Graphene processing

Electrode

Silicon wafer

Graphene

Establish a new growth 
method for single-
domain graphene with 
controlled layer number

Develop new techniques to 
pattern graphene by 
combining top-down and 
bottom-up approaches

Outline of research project

Large area graphene Graphene nanoribbons

Electrical and optical 
characterization of graphene 
and applications to green 
devices

Carbon Electronics for Green Innovation

3. Properties and device applications
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