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Electrical behavior of graphene/SiN insulator with
photolithographic contacts

M. Pourkhiabi and A. S. Kazemi*

Department of Physics, Iran University of Science and Technology, Tehran, Iran

Abstract: Graphene as a two-dimensional material of carbon atoms in a honeycomb lattice show that this
substance is applicable in nano- and micro-scale electrical devices. In this research, small graphene flakes and
large area graphene were produced through micromechanical exfoliation and chemical vapor deposition (CVD),
respectively. They were further transferred on silicon nitride (SiN) insulating substrates that were previously
decorated by electrical contacts. These contacts were obtained by direct and reduced photolithography. Surface
characterization with optical and atomic force microscopies and Raman spectroscopy determined the number,
extension, continuity of layers and purity of the surface. Current-voltage and resistance measurements were
carried out via dynamic and static 4-point probes, respectively. The effect of type and dimensions of the
contacts, purity of the surface and the number of graphene layers were explored. Our results demonstrated linear
and nonlinear voltage behavior in single-layer and multi-layer graphene sheets, respectively.

Keywords: Extended Graphene, Chemical vapor deposition, Graphene flakes, Electrical characteristic, Surface
characteristics

*Correspondent Author Email: asiehsadat _kazemi@iust.ac.ir Winter2023 | volume9 | Issue 4 | pages 1-10



mailto:asiehsadat_kazemi@iust.ac.ir

