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Graphene is a flat monolayer of carbon (C) atoms tightly packed into a two-dimensional (2D) honeycomb
lattice. Because its carrier mobility is extremely high, graphene is promising for a channel material
in an electronic device in the next generation. One of the most familiar methods to obtain graphene
is epitaxial growth on a silicon carbide (SiC) surface assisted by the sublimation of silicon (Si).
This methods requires a thermal treatment in ultrahigh vacuum (UHV) at temperatures higher than 1200°C,
which accompanies the formation of bunching steps as well as pits on a terrace of the SiC surface. In
order to avoid these defects, we have to develop a method to form graphene at temperatures lower than
those used today.

In this study, we use a 4H-SiC(0001) surface atomically flattened by our original process using
catalysts. We have found that C atoms at the monolayer level emerge at the Si0,/SiC interface when the
initial SiC surface is oxidized by an exposure to atmospheric-pressure plasma (He+0,) at room
temperature. After the oxide (Si0,) is stripped off in HF solution, we heat the sample at 1100°C in
UHV. The obtained graphene includes much lower pits than that formed by a conventional Si sublimation
technique. This is probably because the enriched G layer on the SiC surface promotes the formation of
a homogeneous buffer layer, which protects the SiC terrace from the rapid sublimation of Si.

We have also found that epitaxial growth of graphene takes place at approximately 1000°C on the C-rich
SiGC surface, of which temperature is much lower than that for the conventional growth of graphene relying
on the sublimation of Si.

We expect these results contribute to a graphene-based device in the next generation.




