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Abstract — Optical and electrical characteristics of the fluorocarbon films deposited in a high-density C,Fg plasma
under various source powers and pressures were investigated. The F/C ratio of the fluorocarbon film deposited in a high-
density C,Fg plasma increased with increasing source power and decreasing pressure due to two-step deposition mechanism.
The change in the F/C ratio of the film directly affected the optical and electrical characteristics of the fluorocarbon films
deposited in a high-density C,Fg plasma. The refractive index of the fluorocarbon film increased with decreasing source
power and increasing pressure contrary to the dependence of the film’s F/C ratio on the source power and pressure. This
was because the increase in the F/C ratio suppressed electronic polarization and weakened the network structures of the
film. The resistivity of the fluorocarbon film showed the same behavior as its F/C ratio. In other words, the resistivity
increased with increasing source power and decreasing pressure, resulting from stronger repellence of electrons at higher
F/C ratios. This work offers the feasibility of the use of the fluorocarbon films deposited in a high-density C,Fg plasma
as an alternative to low dielectric constant materials because the optical and electrical properties of the fluorocarbon film
can be directly controlled by its F/C ratio.
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Fig. 1. Schematic of the inductively coupled plasma system for the deposition of fluorocarbon films.
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Fig. 2. Carbon 1s XPS spectra of the fluorocarbon films deposited in high-density C,Fg plasmas at (a) low power (100 W)/low pressure (10
mTorr), (b) high power (400 W)/low pressure (10 mTorr), (c) low power (100 W)/high pressure (40 mTorr), and (d) high power (400 W)/
high pressure (40 mTorr). The deconvolution of the spectra was represented as thin lines.
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Fig. 3. F/C ratio of the fluorocarbon films deposited in high-density
C,Fg plasmas as functions of source power and pressure.
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Fig. 4. Optical emission spectra of high-density C Fg plasmas at (a) high power (400 W)/low pressure (10 mTorr) and (b) low power (100 W)/high

pressure (40 mTorr).
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