Direct synthesis and characterization of
graphene layers on silicon dioxide substrates

A. N. Barbosa Lisker, G. Lippert, S. Schulze, VY.
C. D. Mendoza, M. E. H. Maia da Costa, F. L. Freire Yamamoto, M.A. Shubert, HM.
Jr. Krause, A. Wolff, A. Mai, T. Schoeder,
PUC-Rio, Rua Marqués de Sao Vicente 225, G. Lupina, ACS Appl. Mater.
Gavea, Rio de Janeiro, Brazil. Interfaces, 8 (2016), 33786-33793.
[3] J. Chen, Y. Guo, L. Jiang, Z. Xu, L.
andrenbarbosa@vdg.fis.puc-rio.br Huang, T. Xue, D. Geng, W. Hu, G.
Yu, Y. Liu, Adv. Mater. 26 (2014) 1348-
1353.

. . [4] M.-Y. Lin, C.-F. Su, S.-C. Lee, S.-Y. Lin,
Direct synthesis of g(ophe”e on J. Appl. Phys. 115 (2014) 223510.
semlfzonquc’rors and d!elec’rrlc substrates is [5] H. Wang, G. Yu, Adv. Mater. 28
of high interest as this process bypasses (2016) 4956-4975.

typical transfer procedures, which usually
uses polymers as sacrifice layers along with
toxic chemicals and it leaves out residues
that often damages the graphene flakes as
well. The interest of direct graphene
synthesis comes as high vyield, electronic
grade graphene is only possible by
eliminating the transfer process and tuning
the growth process to maximize graphene
quality. We worked on the direct synthesis
of graphene layers on silica glass and
silicon  dioxide wafers substrates by L. JEUBHCOR S
chemical vapor deposition at  semi- R 1500 Lom Shm(mz_{?o a0
atmospheric pressure environment inside

the tube reactor, using controlled mixtures
of hydrogen, argon and methane gases.
The effects of the methane flux and the
total pressure on the homogeneity of the
graphene layers were investigated. The
samples were characterized using Raman
scaftering spectroscopy and Raman
mapping, Atomic force microscopy, X-ray
photoelectron spectroscopy and optical
transmittance measurements and sheet
resistivity  measurements. Large areaq,
homogeneous bilayer graphene was
obtained for an appropriate gas mixture
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Figure 1: Raman Spectra of graphene at (q)
different growth pressures and (b) different
growth time and CHzs fluxes.
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Figure 2: Transmittance spectra of graphene
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