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Figure 1. Photograph images of (a) CVD setup for gra—
phene growth, (b) RF sputtering system for
VxOy deposition and experimental process
scheme for sample preparation; (c) prepared
graphene—layers on sapphire substrate us—
ing layer—by—layer transfer process with
PMMA, (d) sputtered VxOy film on prepared
samples, (e) post—annealing process for VO,
phase.
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Figure 2. (a) Real photograph of prepared samples,
(b) AFM topographic images for each sam—
ples; (b) VO2/Sapphire, (b1) VO2/1LG/Sapp—
hire, (b2) VO2/2LG/Sapphire, (b3) VO,/3LG/
Sapphire, (b4) VO2/4LG/Sapphire (scale bar=
0.5 m) and SEM images for (c) VO2/Sapphire,
(c1) VOo/1LG/Sapphire, (c2) VO2/4LG/Sapphire
(scale bar=1 zm),
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Figure 3. (a) XRD data for each samples, (b) Rama
spectra of graphene (without VO, film) after
post—annealing process, Raman spectra of
graphene—free VO3 film in comparison with
graphene—supported 1LG, 2LG, 3LG, and
4LG films on sapphire substrate around (c)
100~700 cm™ (; VO,) range & (d) 1,200~
2,900 cm™ (; graphene) range.
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Figure 5. (a) Data table from the analysis of figure 4,
(b) estimated efficiency of transmittance
(ATr, @ A=2,500 nm; left y—axis) & analyzed
hysteresis (AT; right y—axis) for phase tran—
sition of VO films deposited on various gra—
phene layers (0~4L), (c) surface morpholo—
gies (RMS values from AFM images; left
y—axis) of VO films on different number of
graphene layers and its mean phase tran—
sition temperature (Tn; right y—axis).
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Structural and Optical Characterizations of VO, Film on

Graphene/Sapphire Substrate by Post-annealing after Sputtering
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VO, is an attractive thermochromic material, in which its electrical and optical properties
can be switched by the structural phase-transition about 68°C. Recently, graphene is also
a rising material which is researched as a transparent electrode because of its superior
electrical and optical characteristics. In this respect, we try to fabricate the hybridized films
using VO, and graphene on transparent sapphire substrate and then we investigate a structure
and characterize an optical property for the samples as a function of temperature. According
to the result of IR-transmittance analysis of VO, films as a function of temperature, the
graphene-supported sapphire substrates are better about 10% than the bare sapphire substrates.
The mean phase transition temperatures are also decreased as the number of graphene-layers

increased and the hysteresis of phase transitions are narrowed.
Keywords : VO,, Graphene, Sapphire, Sputtering, Structure, Optical properties
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