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Etching of Diamond and Plasma Parameters in Oo/CF; Plasma

Takayuki MISU', Miki GOTO? and Toshihiko ARAI’

Abstract

Diamond films were etched using a reactive ion etching system in Oy/CF, plasma with narrow electrode gap. The

maximum etching rate was obtained with the addition of 20%CF; in O, under conditions that the RF power was 100W,
the gas pressure 20Pa and the total flow rate 20sccm. Langmuir probe and actinometry technique were used to determine
the plasma parameter. The electron temperature and O density had a peak around O,/20%CF,
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Fig.1 Schematic diagram of the plasma chamber.
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Fig.2 Etching rate as a function of the distance
between electrodes. The total flow rate, total
pressure and RF power are 20sccm, 20Pa and

100W, respectively.
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Fig.3.

concentration in O,/CF, plasma. The electrode

Etching rate as a function of the CF,

distance, total flow rate, total pressure and RF
power are 15mm, 20sccm, 20Pa and 100W,

respectively.
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Fig.4 Etching rate ratios as a function of CF4

concentration under the same condition as in Fig.3.
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Fig.5. SEM micrographs of diamond etched in (a) pure
0, and (b) 0/20%CF, plasma
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Fig.6. Self bias voltage as a function of CF,

concentration under the same condition as in Fig.3.
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Fig.7. Electron temperature as a function of CF,

concentration under the same condition as in Fig.3.
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Fig.8. O and F atom densities as a function of CF,

concentration under the same condition as in Fig.3.
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