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Abstract

In order to produce the large-size diamond films for applications in high-tech fields such as optics
and electronics, a high-power MPCVD device capable of generating large-size plasma operating at
frequency of 2450 MHz and power of 15 kW has been developed by our team from the laboratory
of advanced digital radiography system and device of Xihua University. The diamond films were
deposited from a hydrogen/methane gas mixture. Optical emission spectroscopy was used to
detect the relative intensity ratio of C; and atomic hydrogen (Ic2/Iua) in plasma. The purity and
crystallinity of diamond films were characterized by Raman spectroscopy. The process and tech-
nique parameters have been researched, which affected the growth rate and quality of diamond
films. The results show that with the increase of gas pressure and CHs volume fraction, the I¢2/Iua
increased in plasma, and the growth rate of diamond films becomes faster. When the volume frac-
tion of methane was too high, the graphite phase appeared in the diamond films and the film qual-
ity decreased. Based on the experimental research on the diamond film preparation, a set of good
process parameter was obtained and a high-quality diamond film with a diameter of 2 inches and
a thickness of 1.6 mm was prepared under the condition of the process parameter.
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Figure 1. Schematic of the 15-kW MPCVD equipment
[& 1. 15 kW MPCVD % E[FIE[E
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Figure 2. Optical emission spectrum of the plasma in pure hydrogen (a) and H,+CH, (b) atmosphere
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METFE—FE, 258 CVD &R I EZ A #[9] [10].
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HaT g, WK 3(a), XFRLERE MR H DI AT, SREARMEE T CER IR0 B,
AT DR R AR, SRR TR Cy R TR, AN KRG K . 4 3(b) &R Th 3N 135
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Figure 3. The curve of I, /Iy, in different gas pressure (a) and CH, volume fraction (b)
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Figure 4. Raman spectra of diamond films deposited at CH, volume fraction of 1% and gas pressures of 12 kPa (a), 14 kPa

(b) and 15 kPa (c)
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Figure 5. Raman spectra of diamond films deposited at CH4 volume fraction of 1% (a), 2% (b) and 3% (c)
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4.3. ENIAERRHIH
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Table 1. Process parameters for depositing diamond films

F 1 MRENAERENTIZESH

MIRE 2 BAR¥uE
IR AR (gu/scem) CHFZu 3230
T Hh T 2 (Pu/kW) 12
3R (t°C) 850
S AR5 (P /KPa) 14

KBS GERTTAR 1) CVD & NI S AT RAE, & 6(a) &R LR T2 5 AR K &R R
Raman Jt;it . I H ] DLE HY, B T 7E 1332.6 em AL B T — AN sp® 244k 4RI A —Fr Raman
SEHRIE LIS, fEREAS 1000~1800 cm "t IEEE Y, R MILARATAT Raman FE9RIE, % Raman LRI 15
% KN 6.96 cm ™, IX IR LR T2 4% A AR LA AR e A4 R RN B T
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Figure 6. Raman spectra (a) and picture (b) of the 2 inch diamond film
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