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Abstract

Abstract

Graphene is a new type of ultra-thin super carbon nano materials. The
two-dimensional structure is composed of a plurality of hexagonal combination, such
as honeycomb . Its thickness is only one carbon atom size, about 0.335nm. Graphite,
fullerene and carbon nanotubes and other carbon based materials to form a single
element. Mechanics, graphene electrical, optical properties are very good, it is
currently the largest material strength. It is also a kind of zero band gap
semiconductor material of extremely high mobility, monolayer graphene on the
visible light absorption rate was 2.3%, the quantum Holzer effect can occur at room
temperature and so on. Because of these excellent properties of graphene, graphene
makes in the field of spectrum analysis instrument, semiconductor materials, laser
device has a bright prospects for application.

This paper compares several methods of mainstream graphene prior preparation,
decided to deposition of graphene in copper substrate by Atmospheric Pressure
Chemical Vapor Deposition (APCVD) , through some important process parameters
optimization of experimental device and experimental process complete in the
establishment, successfully prepared graphene film quality, and the transfer and
characterization. And then studied the application of graphene in spectral analysis,
design a new two series of graphene and integrated optical waveguide structure, the
realization of the spectral optical and photoelectric detection function.

in this paper, the main work is as follows:

(1) Introduced the properties, structure and application of graphene, by various
preparation methods of comparative advantages and disadvantages of graphene,
decided to use to study the graphene prepared by Atmospheric Pressure Chemical
Vapor Deposition method (APCVD).

(2) The design of experimental system of APCVD, introduces the experimental
apparatus, related tools and materials and processes. Then introduces the various
methods of transfer and characterization of graphene, combining theory and practice,

the transfer of the graphene samples prepared using the PMMA method to determine
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Abstract

the characterization of the graphene samples after the transfer by Raman spectroscopy
and optical microscopy.

(3) Through a large number of experimental data analysis and comparison of the
APCVD, preparation of four important parameters in graphene growth substrate,
growth temperature, gas flow rate, time of growth is optimized, optimization of data
to obtain these parameters, and then use after four big technological parameters
optimization of preparation of single-layer graphene films high quality.

(4) Studied the application of graphene instrument in the spectral analysis,
according to the spectrum of graphene absorption characteristics, design in the two
series of graphene and integrated optical waveguide structure, the realization of the
spectral optical and photoelectric detection function. If we can solve the problem of
enhancing photocarrier direct measurement and signal model of graphene spectrum
analysis device has practical value to research and development, promote the
development of spectral analysis.

Keywords: Graphene; Atmospheric Pressure Chemical Vapor Deposition (APCVD);

Process optimization; Spectral analysis
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