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Abstract

Diamond films were deposited on 10.0 x 10.0 mm’ pretreated (100) Si substrate using CH,, H, and O,
source gases in a horizontal-type microwave plasma enhanced chemical vapor deposition system. We intro-
duced a cyclic on/off modulation of CH, and/or O, flows as a function of the reaction time during the initial
deposition stage. Surface morphology and diamond quality of the films were investigated as a function of
the different cyclic modulation process of the source gases flows:,For the enhancement of the nucleation
density, there is an optimal process for the incorporation of oxygen. Diamond qualities of the films were
improved by introducing oxygen gas during the initial deposition stage. '
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Fig. 1. Schematic diagram of the microwave CVD
system.
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Table 1. Different gas flows and injection times for sample A, B, C and D

CH, flow O, flow CH,-H, plasma
Process | 12 flow | CHy flow | O, flow Cyclic on/off | Cyclic on/off | Reaction time
Rate Rate Rate : : . Remarks
Sample (sccm) (sccm) (sccm) Time Time after cyclic
(min) (min) process (min)
Without cyclic
Sample A 98.5 1.5 0 0 0 40 process in CH,-H, flow
Without cyclic process
Sample B 98.0 1.5 0.5 0 0 40 in CH-1L-0, flow
CH, flow on/off cyclic process
Sample C 98.0 1.5 0.5 8 0 32 in CH,-H,-O, flow
(simultaneous cyclic process)
Sample D 98.0 1.5 0.5 8 8 32 CH, and O, flow on/off cyclic
process in CH,-H,-0, flow
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Table 2. Directly counted densities of the diamond nuclei
on the surface of samples

Samples A B C D
1.6x10° | 1.8x 10" | 5.5x10°

Number/cm?
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Fig. 3. FESEM images of as—deposﬁed diamond films
for (a) sample A, (b) sample B, (c) sample C,
and (d) sample D.
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Fig. 2. Cyclic modulation processes of source gases flows for sample A, B, C and D.
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Fig. 4. The calculated ratio of the occupied area to the
unoccupied area by the diamond grains for
sample A, B, C and D.
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Fig. 5. Micro-Raman spectra of as-deposited diamond
films for (a) sample A, (b) sample B, (c) sample
C, and (d) sample D.
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Fig. 6. l4/ly values of micro-Raman spectra for sample
A B, Cand D.
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