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ABSTRACT

This project presents the technique of synthesis of diamond films using combustion
activation chemical vapor deposition (CACVD) for synthesized semiconductor material which is
developed for application in electronics devices. Different surface of silicon substrate is an
important factor of nucleation in the synthesis of diamond films. ~ The resulting of surface
nucleation on different silicon are very different. The synthesized diamond films can be studied
by Scanning Electron Microscope (SEM) and Raman spectroscopy. The development in

electronics devices will developed gas sensor.
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Energy source Typical ranges for growth parameters
Rate ( [lm /h) Substrate temp (OC) Pressure (torr)
Hot filament 1-10 700-1,000 10-100
DC plasma 20 600-800 200
DC plasma jet 60 ~1000 500-760
RF plasma 1-2 800-1,000 1-30
Microwave plasma 155 700 —1,000 5-100
Electron cyclotron resonance 3 400 - 600 <10
microwave plasma
Combustion activation 30-50 800- 1,000 760
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Peak position

Type of carbon

Description

~1,140 e

Small size (< 0.1 Lim )

cubic diamond

Occasionally observed in diamond films with

very small grain sizes ( < 0.1 Llhm )

1315-1,326 cm’

Hexagonal diamond

Broad band, Observed in shock wave produced

diamond

1,332 cm’ Cubic diamond First order peak with FWHM of 1.9 em’ for
natural diamond
1,345 cm’ Amorphous carbon Broad band. It becomes a shoulder of the 1,550
cm  band when the material is hydrogenated
1,355 cm’ Microcrystalline Observed in materials with small grain sizes
graphite
1,550 cm’' Amorphous or DLC Broad band
1,580 em’ Graphite First order peak
2,458 em' Cubic diamond Second order peak
2,710 cm’” Microcrystalline Second order peak
graphite
3,240 cm Graphite Second order peak
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