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Graphene Doping Effect of Thin Film and Contact Mechanisms
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Abstract The contact mechanism of devices is usually researched at electrode contacts. However, the contact between a
dielectric and channel at the MOS structure is more important. The graphene was used as a channel material, and the thin film
transistor with MOS structure was prepared to observe the contact mechanism. The graphene was obtained on Cu foil by the
thermal decomposition method with H, and CH, mixed gases at an ambient annealing temperature of 1000 °C during the
deposition for 30 min, and was then transferred onto a SiO/Si substrate. The graphene was doped in a nitrogen acidic solution.
The chemical properties of graphene were investigated to research the effect of nitric atoms doping. The sheet resistance of
graphene decreased after nitrogen acidic doping, and the sheet resistance decreased with an increase in the doping times because
of the increment of negative charge carriers. The nitric-atom-doped graphene showed the Ohmic contact at the curve of the
drain current and drain voltage, in spite of the Schottky contact of grapnene without doping.
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Fig. 1. Copper grapheme process by thermal annealing.

Table 1. Experimental conditions.

Deposition system Thermal annealing

Gas flow rate variation H,: CHy 5:25, 10:20, 15:15
H: CH,=10:20 1,2,3,4,5minute
Deposition time

FTIR

Transmittance

Chemical properties
Optical properties
I4-V4 curve of Grapheme thin
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Fig. 2. Sheet resistance of nitrogen acid doping graphene films and
graphene films with various hydrogen gas flow ratios.
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Fig. 3. Sheet resistance of graphene films with various nitrogen
acidic doping times.
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Fig. 4. Transmittance of graphene films with various nitrogen
acidic doping times.
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Fig. 5. (a) FTIR spectra of nitrogen acidic doped graphene film
prepared on SiO,. (b) FTIR spectra of SiO, film.
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Fig. 6. (a) 1-V4 curve of graphene prepared on SiOC. (b) I4-Vq4
curve of nitrogen acidic doped graphene prepared on SiOC.
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