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Resume

The main goal of the project is the synthesis of SiC, amorphous carbon/ hydrogenated
amorphous carbon (aC/aC:H) and graphene-like films, their modification and further deposition
of graphene, including buffer layers, on substrates compatible with the standard silicon
technologies for microelectronics and allowing for the formation of structures of the metal-
insulator-semiconductor type. In this case, the buffer layer is the first graphene epitaxial layer
on SiC or on modified aC, aC:H or graphene-like films while the intermediate layer is either SiC
or modified aC/aC:H or graphene-like films deposited on Si substrate. The condition for
compatibility with silicon technology practically limits the choice of single crystal substrates for
layer deposition to single crystal Si substrates.

In parallel with this main goal, the research team formulates another very important goal: the
in-depth theoretical and experimental study of the vibrational density of states and Raman
spectra of graphene buffer layer and aC structures with different content of sp?/ sp> hybridized



carbon, etc. This goal corresponds to the needs for accurate characterization of the samples
obtained within the project, as well as the lack of systematized information, allowing
characterization with sufficient precision by Raman spectroscopy of mixed or several layered
carbon phases.

To achieve the main goal, the team's efforts have two main focuses:

-theoretical studies by simulations of the reactions occurring on the surface of a silicon
substrate during the decomposition of a hydrocarbon precursor (the first choice will be
methane) at different temperatures, and

-experimental studies, including: A) deposition of thin carbon layers by chemical vapor
deposition (CVD) using a hydrocarbon precursor on Si substrates, to establish the real possibility
of forming a discrete SiC phase on the Si substrate; B) experiments on synthesis of intermediate
thin films: SiC by plasma-assisted CVD (PACVD) processes; modified with laser irradiation aC/
aC:H (deposited by PACVD processes) and graphene-like films deposited by laser ablation of
microcrystalline graphite) on Si substrates; C) deposition of graphene on the obtained
intermediate layers, taking into account that the deposition of graphene will go through the
initial formation of a buffer layer of graphene on the intermediate layer.

After each stage of synthesis, a complete structural and phase characterization of the obtained
films by Raman spectroscopy, X-ray photoelectron spectroscopy (XPS), X-ray diffraction
methods, scanning and transmission electron microscopy, optical measurements, specific
resistivity and charge transport properties and atomic force microscopy.

To achieve the second goal, we will conduct a computational study of the vibrational density of
states and Raman spectra of different systems: graphene layers and aC phases with different
content of sp?/ sp> hybridized carbon and similar) and measurements of the Raman spectra of
structures similar to the simulated structures to confirm of the simulation results. It should be
clearly emphasized that the obtaining of the planned semi-quantitative results for the
vibrational density of states of the studied structures have never been reported before.



