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Graphene is highly promising material for next generation electronic devices because of properties such as its
high carrier mobility. In order to mass produce graphene based devices, compatibility with well established Si
device fabrication processes is very important. One possible solution is the use of a “graphene on silicon (GOS)”
approach. This could be achieved by first forming an epitaxial thin film of cubic silicon carbide (3C-SiC) on a Si
substrate by gas-source molecular beam epitaxy and then annealing in a vacuum to change the SiC surface to
graphene. However, to produce a high-quality graphene layer, an annealing of at least 1250°C is required, which is
too high to be compatible with current Si device manufacturing processes. Therefore, to make GOS and Si based
technology compatible with each other, it is essential to develop a method for forming graphene at a lower
temperature.

In this study, low-temperature formation of graphene was attempted based on the reaction between atomic
hydrogen and a SiC surface. A simple source of atomic hydrogen was constructed and experiments were carried out
at temperatures of less than 1000°C. Raman microscopy was used to determine whether graphene formation had
actually occurred. However, under these experimental conditions, the graphene-related G (~1600 cm™), D (~1300
em™) and G’ (~2700 cm™") bands were not observed. To investigate whether sublimation of Si atoms actually
occurred at such low temperatures, a SiC surface was annealed at 900°C for 27.5 hours in an ultra-high vacuum
(UHV), in the absence of atomic hydrogen. Although no clear G' band was observed in the Raman spectrum, D and
G bands did appear. This indicated that although Si atoms were desorbed from the SiC surface, the residual surface
C atoms did not form a graphene network.




