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Abstract
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Project Title: Oxygen Impurities at the Homoepitaxially Grown Diamond-Substrate
Interface Analyzed by X-Ray Photoelectron Spectroscopy

Investigator:  Dr.Vittaya Amornkitbamrung , Department of Physics Faculty of
Science, Khon Kean University

E-mail Address: vittaya@kku.ac.th

Project Period: 1 December 2000 - 30 November 2002

The objective of this research is to investigate the methods used for oxide layer
removal for the silicon (100) and diamond (100) substrates, and to study their effects on
diamond thin film deposition using chemical vapor deposition (CVD) technique. Prior to

the diamond film deposition, both types of substrate were cleaned in ulirasonic bath

using acetone, methanol, and 18 M{2-cm de-ionized water; respectively. The silicon
substrates were then subjected to diamond powder scratching and acidic etching'
processes. For the diamond substrates, only the acidic etching was applied. The hot
filament chemical vapor deposition (HFCVD) was employed to deposit the diamond
fims on the substrates. The deposition of diamond films was successful for the

scratched silicon substrates. The deposition was carried out at the filament temperature

of 1700-2000 °C and the substrate temperature of 400-600 °C . The results from
Raman spectroscopy showed that the compressive stress of about 2 GPa was present
in the films on silicon sutface were scratched by diamond powder. The stress sustained
for the period of the investigation (longer than a month) at room temperature and
ambient atmosphere. X-ray diffraction analysis revealed the SiO, phase in the film. This
may be due to the incomplete removal of oxide layer from the substrate surface or the

oxide contamination in the growth chamber. The XRD and Raman results also indicated

the presence of QI-SIC, B-SEC, graphite and DLC. These composite phases may assist

in the high stability of the diamond film under the high compressive stress.
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