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Study on Graphene Composite Properties for New Functional Devices

by

Masao Nagase

This study describes formation and evaluation techniques of graphene on SiC for
new functional devices using composite properties. A new layer number determination
technique for graphene on SiC was established using microscopic Raman spectroscopy.
Growth mechanism of graphene was revealed by detailed image analysis of scanning
probe microscopy (SPM). Highly uniform single-layer single-crystal graphene was
successfully grown on SiC substrate of 10 mm-sq size. New methods for mechanical
and electrical properties of graphene were also developed. Friction force of graphene
on SiC was evaluated using friction force microscopy. Contact conductance properties
were measured using conductive nanoprobes on SPM.
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Fig. 1 Graphene growth on SiC
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10 mm

Fig. 4 Graphene on SiC substrate
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Fig. 5 Raman spectra of graphene on SiC
(a) SiC spectra with/without graphene,
(b)Graphene spectrum after subtraction
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Fig. 7 SPM images of graphene on SiC
(a)Topography. (b)Phase (1820°C, Ar600Torr)
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Fig. 9 SPM images of graphene on SiC
(a)Topography. (b)Phase (1625°C, Ar100Torr)
(a)Topography. (b)Phase (1650°C, Ar100Torr)
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Fig. 10 Raman mapping results of highly
uniform single-crystal graphene on SiC
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Fig. 11 SPM images of graphene on SiC
(a)Topography. (a)Friction
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Fig. 12 Schematic of physical contact of
nanoprobe on sample
Left: Probe and sample,
Right: Sample covered with thin film
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nanoprobe and graphene on SiC, (b) Contact
force dependence of graphene friction force
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