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(Study on the Synthesis of Graphene Nanowall by Controlling Electric Field in a Radio
Frequency Plasma CVD Process)

i
(SangBo Han)

Abstract

This work carried out for the effective synthesis characteristics of graphene nanowall film by
controlling the electric field in a RF plasma CVD process. For that, the bipolar bias voltage was
applied to the substrate such as Si and glass materials for the best chemical reaction of positive and
negative charges existing in the plasma. For supplying the seed formation sites on substrate and

removing the oxidation layer on the substrate surface, the electron bombardment into substrates was
performed by a positive few voltage in hydrogen plasma. After that, hydrocarbon film, which is not a

graphene nanowall, was deposited on substrates under a negative bias voltage with hydrogen and
methane gases. At this step, the film on substrates could not easily identify due to its transparent

characteristics. However, the transparent film was easily changed into graphene nanowall by the final

hydrogen plasma treatment process. The resultant raman spectra shows the existence of significant

large 2D peaks corresponding to the graphene.
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Fig. 1. Schematics of RF plasma CVD process
and plasma processing conditions
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Fig. 2. Plasma CVD process flowchart for the
synthesis of graphene nanowall
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Fig. 3. Surface morphology of film on Si substrate according to the amplitude of negative bias
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Fig. 6. Measurement results of optical emission
spectroscopy on plasma conditions
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