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STM image of epitaxial graphene
post-treated at 700 °C in UHV. Inset
shows the atomic image from the top
two graphene layers with a relative
rotation angle.
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Epitaxial growth of few-layer graphene with large domains on SiC(000-1)

VBL researcher Hailong Hu

Since it was first isolated in 2004, graphene, a single atom-thick sheet of carbon atoms arranged in a honeycomb lattice, has
generated a flurry of research activities. Graphene exhibits extraordinary physical properties, including exceedingly high charge
carrier mobility, current-carrying capacity, mechanical strength and thermal conductibity. It has been considered as a viable
candidate for all-carbon post-Moore’s law electronics. Epitaxial growth of graphene on SiC, a highly resistive material which
is already available in the form of large-diameter wafers, is currently regarded as the most likely avenues to graphene-base
electronics. The graphene field-effect-transistors (FETs) fabricated on the Si-face of SiC show a cutoff frequency as high as 100
GHz. On the opposite polar surface, the C-face graphene presents more fascinating properties such as weak interlayer coupling
and much higher carrier mobility, and is expected to achieve even superior device characteristics.

We focus the researches on the synthesis of high quality graphene on the C-terminated SiC surface. A rapid graphitization
process was carried out via direct current heating in Ar ambience. This approach has two compelling advantages. First, few-layer
graphene with thickness <3 monolayer can be produced. Second, the graphene layers consist of large domains. As shown in Fig.
1, the large graphene sheets are continuous over the 0.75 nm step of SiC substrate. The high-temperature epitaxial graphene
shows clearly preferred orientations, rotated +2.204 ° (R2z%) with respect to the underlying SiC. The R2+/R2- stacking is
metastable, and can be rearranged by post-heat treatment (Fig. 2). Basically, after heat treatment the elastic strains in as-grown

graphene layer are well relaxed.

Fig. 1. STM topographic image of as-grown epitaxial Fig. 2. STM image of epitaxial graphene post-treated at
graphene across a 6H-SiC(000-1) step. Inset: moiré 700 ° C in UHV. Inset shows the atomic image from
pattern with a periodic length of 3.2 nm taken from the top two graphene layers with a relative rotation
one terrace. angle.
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My name is Ma Qiang, coming from P. R. China. I received my master degree in semiconductor science

Ma Qiang

and technology from Zhejiang University in 2006. I achieved my Ph.D. degree in nano-vision engineering
from Shizuoka University in 2010. At present, I work as a postdoctoral researcher of Venture Business
Laboratory in Nagoya University, collaborating with Prof. Nakazato’ s laboratory. Recently, my research
focuses on the integration of silicon integrated circuits with molecular systems.

Thank you very much.

Sincerely,

WU DalJian
My name is WU DaJian, coming from P. R. China. I received my master degree in Engineering from
Jiangsu University in 2005. I achieved my Ph.D. degree in Science from Nanjing University in 2009.
Then, I did the PD research in Nanjing University from June 2009 to March 2011. At present, I work
as a postdoctoral researcher of Venture Business Laboratory in Nagoya University, collaborating with
Prof. Nakamura's laboratory. Recently, my researches focus on the optical properties of noble metal
nanostructures and CNT-MNP composites.
Thank you very much. Sincerely,
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