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Giant step-bunching occurrence during graphene growth on 4H-SiC(0001)

Haitham HRICH?, Matthieu PAILLET?, Tianlin WANG, Jean-Manuel DECAMS?, Sylvie CONTRERAS?, ~

Périne LANDOIS? .
CHARLES a Laboratoire Charles Coulomb, UMR 5221 Université de Montpellier, France (/,O} A I\"\IE Al S S
y )
e b Annealsys, 139 rue des Walkyries, Montpellier, France \-/) Y

he main obstacle to the use of graphene on the industrial scale is the growth of a large and homogenous monolayer graphene. Concerning this issue, it is worth
noting that our group has recently developed a reproducible and controlled growth process of a monolayer graphene on SiC(0001) by sublimation at low Ar pressure. i.e. 10 mbar [1]. Still,
the control of the electronic properties of the obtained graphene by this process is very challenging. E.g. the mobility on our graphene on 4H-SiC(0001) is around 2000 cm?v-1st at RT
which is in the range of the measured mobilities on similar substrates [2]. Yet, it is still very low when compared with the mobilities reported for suspended graphene [3]. It is well accepted
that the electronic properties of graphene on SIiC are highly sensitive to the substrate underneath. It was reported that the mobility of graphene on SiIC(0001) increases with increasing SiC
steps width, and its resistance increases with increasing SIiC steps height [4;5]. This means that the electronic properties of graphene on SiC(0001) can be tuned by controlling the height
and width of the terraces that results from the surface reconstruction of SiC before the growth .i.e. Step bunching phenomenon.

State of the art : Step bunching on SiC(0001)
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Large terraces up to 20 um with H, covered with buffer layer

Graphene formation delayed Larger terraces at low T ramp confirming our previous results
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Conclusions and perspectives We have identified in the state of art the parameters Acknowledgments
allowing the control of step bunching on SIC(0001). We have started testing some of those parameters
(temperature ramp, H, etching...) and regular steps with a width up to 20 um have been obtained. As far as we
know, our steps are by far larger than those reported Iin the literature i.e. 100 of nhanometers to some pm. The
main challenge now would be to cover the large steps by monolayer graphene. Once a reproducible and well
controlled process is identified, we will measure the electronic properties of the obtained graphene. At the same
time we are exploring some alternative ways to enhance the electronic properties of our graphene such as
limiting the buffer layer effect and optimizing the growth on the C face of SiC. A
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