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Metal-Insulator Transition effect on Graphene/VO2
via temperature dependent Raman Spectroscopy
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Vanadium dioxide (VO2) is a material which has a special characteristic that can change its properties drasti-
cally called metal-Insulator transition (MIT). The MIT of VO2 occurs at temperature about 68�C under atmo-
spheric pressure which change its phase from monoclinic to rutile phase, result in their different properties
and structure. This characteristic of VO2 can be used for application such as smart windows[1]. Moreover,
some material can be used to improve VO2 film quality. In this work, bilayer-graphene were deposited on top
of VO2/Al2O3 of 50 nm and 100 nm VO2 and were studied via temperature-dependent Raman spectroscopy
technique. The results from Raman spectrum indicate that the lattice parameter mismatch between bilayer-
graphene and VO2 induce compressive strain on graphene and in-plane tensile strain on VO2 according to
the observed blue shift of VO2 Raman modes. From the temperature-dependent Raman results, the mono-
clinic VO2 Raman peaks diminished as temperature reach 60-65℃ while the TMIT measured by temperature
dependent resistance of bare VO2 is equal to 70℃. Moreover, an unexpected behavior from graphene can be
observed in graphene/VO2. For graphene/SiO2 G-peak position tends to red shift as temperature increase[3].
However, the G-peak position observed from graphene/VO2 structure begins with red shift and turn to blue
shift at ˜60℃ instead of only red shift.
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