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Graphene has great interests because of its incredible electronic and thermal properties
for the potential future electronic devices and energy application. However, their intrinsic
zero bandgap property and high thermal conductivity are fairly hard to perform the high
on—off current ratio of field effect transistor and application to thermoelectric
devices. For the overcoming this huddle, graphene nano-structures with sub—10 nm
scales for the quantum confinement was suggested and showed opening bandgap and high
on—off ratio experimentally. And also, thermoelectric property and thermal conductivity of
nanoscale graphene structures can be significantly changed because of periodic phonon
scattering and bandgap opening from confinement geometry, but it is fairly difficult to
prove experimentally. In this presentation, we mainly show sub—10-nm graphene nano-
ribbon array field effect transistors and monolayer graphene nanomesh for increasing
thermoelectric properties which fabricated by block copolymers as a lithographical
template on graphene monolayer sheets.
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