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We have studied transfer-free multilayer graphene films utilizing a catalyst metal agglomeration
technique. Moreover, top-gate field—effect transistors (FETSs) using the multilayer graphene
were fabricated, and the drain current could be modulated by applied gate voltages. However,
the multilayer graphenes still have many defects. In this study, we fabricate high-performance
graphene FETSs using substrates with submicron metal patterns that lead to control of the
thickness and pattern of graphene films. Firstly, we tried to improve the crystal quality of Ni
metal films by annealing to improve the crystal quality of graphene films. Secondly, we tried to
fabricate submicron Ni metal patterns using electron beam (EB) lithography.

The crystallite size of Ni films became larger by the annealing of Ni films, and the crystallinity
of graphene films was improved. Furthermore, the device characteristics of graphene FETs were
improved. The highest field-effect mobilities were estimated to be approximately 1600 cm2/Vs
for holes and 1540 cm?/V's for electrons. The mobilities were confirmed to be approximately
twice as large as those of FETs in our previous study. As for the fabrication of submicron
Ni metal patterns, we drew submicron line patterns using EB lithography. However, after
developing, the patterns disappeared. It seems to be caused by the drawing conditions. We

continue to draw submicron Ni metal patterns, and fabricate higher performance graphene FETs.
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