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1. Fitting Results for XPS of Ti 2p region
Figure 1 shows the fitting the results of Ti for the intercalation at 500 C. The bottom spectrum
represents TiC. As the intercalation proceeds oxide formation, Ti ** and Ti **, can clearly be seen.
After 720 minutes the sample was almost entirely oxidized. Intercalation experiments at higher
temperatures proceeded in the same manner in a shorter period of time (see main text), 480
and 120 minutes for 600 and 700 C respectively.
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Figure S1 XPS of Ti 2p region for 500 °C intercalation. Spectra show the evolution of Ti as function of
time with the bottom, middle, and top spectra representing 0, 360, and 720 minutes respectively.

2. Leakage current measurement.



The leakage current in the Graphene/TiO,/n-SiC FET structure was measured. Au/Ti metal contact was
deposited on top of graphene surface. For bottom contact, Ta metal was deposited on the back side of
n-SiC substrate. The room temperature measurement was conducted in Air. The pA order of leak current
was measured. During the transfer and FET characteristic measurement, the leak current was
monitored. The measured current is in the range of pA order.
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Figure S2. The leakage current measurement of Graphene/TiO2 heterosturcutre

3. Raman analysis of graphene on Ti metal surface by Cq direct deposition

The uniformity of grown growth was estimated by large area Raman map. The Raman map was taken
over 5mm x 5mm range with 300um step to check uniform growth of graphene. The sample was grown
with 1.6x10” torr Ce, flux for 45min. at 1400°C. The 2D peak position was formed at 2725 + 6cm™. As
shown in Fig.S3a, the narrow variation of 2D peak position observed suggests that direct deposition of
solid carbon source can provide uniform graphene layer. In addition, the quality of graphene was
estimated by measuring the ratio of D band to G band in Raman spectra. The lower D/G ratio indicates
the less defect density in grown graphene. As shown in Fig. S2b, we observed the D/G ratio showed
inversely proportional to with growth time.
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Figure S3. a. Raman map data of graphene grown on Ti metal substrate. B. D/G
ratio variation with growth time.



