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Abstract Optical emission spectroscopy (OES) is an effective method for plasma measuring and diagnosing. OES
is used to in—situ measure the hot filament chemical vapor deposition (HFCVD) plasma of acetone/H./Ar system and
methane/H./Ar, respectively. The type, intensity and the influence of carbon source classes, especially the pressure
for acetone/H./Ar on the spatial distribution in HFCVD plasma are investigated. The results show that main groups
are basically the same under different carbon sources, but the differences of spectral distribution are obvious. In
acetone system, the intensity of CH is the largest, and there is no H, spectral lines. H, line decreases with increasing
the pressure, and other groups have a maximum value at nearly of 3.5 kPa. However, in methane system, H, spectral
line is obvious and the intensity of CH is the largest. Ar groups in two systems appear differently in spectral peak
corresponding to the wavelength, which is 433.36 nm in acetone system and 794.8 nm in methane system.
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Fig.1 Schematic diagram of the apparatus
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Table 1 Typical parameters of the diamond film deposition by HFCVD

Substrate n-Si
Filament temperature /C 2200+50
Substrate temperature /C 800
Distance between filament and substrate /mm 5.5
Acetone:H,: Ar 50:160:30
CH,:H,: Ar 4:206:30
Pressure /kPa 1~5.5
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Fig.2 Typical optical emission spectrum of Fig.3 Typical optical emission spectrum of
Acetone/H./Ar plasma CH,/H:/Ar plasma
H2 TR DL R BT
Table 2 Optical emission lines and electronic transitions observed in experiments
Species Transition Peak position /nm
H. Balmer (n=3-n=2) 656.30
H; Balmer (n=4-n=2) 486.25
CH CAY +-XT1 314.52
CH B*Y - X*I1 387.30
CH A’A - XTI 430.85
H, 3P’I1.—2S8°Y, 603.19
C, Deslandres—D’Azambuja( c'l_L—b'l_[+ ) 360.06
C, Swan band (A’TT«-X’TTv) 470.14, 516.08, 563.10
Ar a’Yy —a’ll 433.36, 794.8
CO 3s°S'—3p’P 575~800
0 3p°’Il.—2s’ Y, 777.50
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Fig.4 Optical emission intensity of H, \Ar ., CO .C,and CH Fig.5b Ratio of optical emission intensity of H, . Ar.CO .C;
as a function of the pressure in acetone system to CH as a function of the pressure in acetone system
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