Optimal Hydrogen Ething Condition for the Growth of
Large Domain-Size Graphene Layers on the
6H-SiC(0001) Surface
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Graphitization of SiC(0001) surface is a well established method to grow graphene layers on the solid
state surface. However, small domain size of graphene layers formed on the SiC(0001) surface has been
the major obstacle of this method. Hydrogen etching on SiC substrate before graphitization has been
known as one of the recipes to overcome this problem. We investigated the optimal Hydrogen etching
condition to produce large domain-size graphene layers on the 6H-SiC(0001) surface. First we constructed
the reacting chamber for Hydrogen etching process at high temperature up to 1600 C. Then, we performed
the hydrogen etching for the SiC substrate with various different substrate temperature and flow rate of
Hydrogen gas. Using the Atomic Force Microscopy, we examined the change of the morphology of the
SiC substrate, and confirmed that the pre-exiting mechanical-polishing damages of surface were effectively
removed and periodic array of steps with large terrace width were achieved after etching process. With
the optimal etching condition, the average terrace width is approximately about 0.7 ~ 0.8/M. From the
Scanning Tunneling Microscopy experiment on graphene layers grown on the etched SiC substrate, we
identified the formation of the graphene layers with much enhanced domain size, which is about 10 times
larger than that of graphene layers formed on the substrate prepared without hydrogen etching process.
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