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Fabrication of an innovative electronic device with carbonaceous materials

Takabayashi, Susumu
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Graphene exhibits an ultra-high carrier mobility that is far superior to the val
ues of current semiconductors for electronics such as silicon. Thus graphene is an attractive material to
break the limit of scaling-down of current silicon-based electronic devices. However, it is impossible for

graphene to apply its field-effect transistor (FET) structure with oxide dielectrics like silicon dioxide
because of the oxidation damage.
In this project, the representative tried to deposit a diamond-like carbon (DLC), which is also a carbon
aceous material, on graphene by using the "photoemission-assisted plasma-enhanced chemical vapor depositio
n" method and finally fabricated a graphene FET with a DLC gate dielectric. The FET exhibits a high transc

onductance value comparable to the values of other FET"s with dielectrics having high dielectric constants
like hafnium oxide.
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