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1. Calculation of Electronic Property

Sheet resistance (Rs) is calculated with the following equation:
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where w is the width of the hall bar-channel and 4 is the distance between the voltage leads Xz and Xu. I is the
current flowing between Xz and Xi. Carrier density (1) values can be obtained from the following equation:
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Cox is gate oxide capacitance, and g is Coulomb unit charge.
Based on these values, mobility can be obtained using the following equation
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In our measurements, the channel width (w) of a hall bar device was 5 um, and the length between Xz and X1 was
20 um. Devices were measured at room temperature with high vacuum conditions of 1x 10 Torr. And the mobility
distribution is at ns = 3 X 10" cm2.

Result section

1. XPS spectra of transferred graphenes
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Figure S1. (a) XPS results for graphene surfaces transferred using the Au film-assisted and the PMMA -assisted methods. b) Iz4 region in (a).
Neither graphene transferred using PMMA or using Au film shows peaks related iodine. Graphene transferred using Au film shows similar results
to those of PMMA-transferred graphene, which has no contact with iodine suggesting that Iodine molecules are removed completely without any
effect on the graphene. (c) Cuzp region in (a). Neither graphene transferred using both method shows peak related Cu. In Cu etching process, the
Cu film completely etched without any Cu under the graphene.
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2. Optical and SEM images
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Figure S2. (a) and (b) Optical images of GFET channels fabricated using PMMA and Au supporting layers. The channel of graphene
using Au has a clean surface; however, the channel of graphene using PMMA has residues on the surface. (c) and (d) SEM images of
the same regions in optical images. In the SEM image, the surface of Au film assisted graphene shows a clean surface (Fig. 51(c)).
However, PMMA assisted graphene has organic residues on the surface (Fig. S1(d)).

3. GFET Surface AFM Images
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Figure S3. (a) Optical image of GFET channel area. (b) Line profile of graphene channel of GFETSs fabricated using PMMA and Au
film assisted transfer. AFM image of graphene channel area of GFETs fabricated using (c¢) PMMA and (d) Au-assisted transfer
methods. The surface of PMMA assisted graphene is contaminated by organic residues. However, the channel area of Au-assisted
graphene has no organic residue on the surface.
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4. Raman Results
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Figure S4. (a) and (d) Raman mapping images of D peak at the graphene channels fabricated using Au and PMMA, respectively.
Graphene transferred using PMMA shows a high D peak in comparison with graphene transferred using Au. (b) and (e) G peak of
both graphene channels. Bright regions in the images of G peak denote bilayers. (c) and (f) Raman spectra at marked regions of (b)
and (d), respectively. Graphene using Au is divided into two parts, monolayer (® in (c)) and bilayers, and both of them have no
defect (@ in (c)). On the contrary, graphene using PMMA is divided into four parts, clean monolayer (® in (f)), monolayer with

many defects (® in (f)), clean bilayer (®@ in (f)), and bilayer with defect s(® in (f)).



