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Direct growth of graphene on an insulating substrate is realized by rapid-heating plasma CVD
(RH-PCVD), which is originally developed by our group. For the first time, integration of graphene
nanoribbons, quasi-one-dimensional structure of graphene, is also realized using Ni nanobar as catalysts
for their growth. It is also revealed that the graphene nanoribbon devices show very high transistor
performance (on/off ratio > 10,000).
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