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Graphene growth on ultraflat SiC surfaces assisted by preferential etching of
surface Si1 atoms
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Epitaxial graphene on silicon carbide (SiC) is obtained easily by heating a
Si-face SiC(0001) surface in ultrahigh vacuum. However, this process produces a SiC surface with a pitted
morphology, which degrades the quality of graphene on it.
The pitted morphology originates from the rapid and random sublimation of Si from the terraces that are
not covered by a buffer layer. Thus, a strategy to yield pit-free graphene is to form a homogeneous
buffer layer on the entire SiC surface. We present a novel technique to form a carbon overlayer at the
monolaﬁer scale on an atomically flattened SiC(0001) Si-face substrate involving plasma oxidation at
atmospheric pressure followed by HF etching, both of which are performed at near room temperature. We
subsequently anneal the SiC surface with additional carbon atoms in vacuum to grow graphene. Its surface
morphology exhibits few pits on terraces with widths of approximately 500 nm, In strong contrast to
graphene grown on an initial SiC surface.
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