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Figure S1. XPS spectra of HOPG and a thin carbon film on Cu heated for different times. Before
heating of the sample, an intense peak centered at 284.8 ¢V with full width at half maximum
(FWHM) of 1.02 eV (C-C bond), and two small peaks at 286.0 eV and 288.5 eV (C-O bond).”
After heating the sample for 10 minutes at 1035 °C in 2 sccm H,, a narrower peak at 284.5 eV
and an obvious decrease of the peaks at 286.0 eV and 288.5 ¢V is obtained, indicating an increase
in sp>-hybridized carbon. When the sample was heated for 30 minutes at 1035 °C in 2 sccm H,,
one peak at 284.5 eV with FWHM of 0.62 eV is obtained, almost the same as that of the single
peak observed for HOPG.
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Figure S2. Partial pressure of (a) H, (m/e = 2), (b) Ar (m/e = 40), (c) O, (m/e = 32), and (d) N,
(m/e = 28), respectively, when annealing an aC-coated Cu foil in 2 sccm H,(g). The red dashed
lines mark the time range when the T= 1035 °C. The flow gas was changed from H, to Ar at 6600
s when the temperature was below 400 °C. The partial pressure of O, and N, decrease
continuously suggesting that the temperature and changes in the type of gas flowing in the tube
furnace does not influence the gas pressure. The peak appearing at about 6600 s in panel ¢ and d
is due to opening the Ar valve, which indicates the mass spectrometer is sensitive to the change of
gas in the tube furnace.
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Figure S3. Source-drain current (/sp) with respect to the source-drain bias (Vsp) measured at
different gate voltages (Vsc).
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Figure S4. Source-drain current (/sp) versus source-gate voltage (Vss) of a back-gated graphene
based field-effect transistor with a channel length of 50 pm and width of 300 um. The inset table
presents the mobility that derived from different devices.
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The carrier mobility can be obtained from the /sp-Vgs curves in the linear region as
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Where u is the carrier mobility, Algp is the current change induced by AV in linear
region of the Isp-Vss curve, ¢,, = 285 nm is the SiO, thickness, &, = 3.9 is the SiO, permittivity,
&o 18 the vacuum permittivity, # and L are the FET width and length, respectively, and Vp, is the
source-drain voltage.
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