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Deposition and Analysis of Fluorinated Amorphous
Carbon Thin Films by PECVD

Howoon Kim, Jang-Kyoo Shin', Dae-Hyuk Kwon*, and Hwa-Il Seo**

Abstract

The fluorinated amorphous carbon thin films (a-C:F) were deposited by PECVD(plasma enhanced chemical vapor
deposition). The precursors were C4Fg which had a similar ratio of target film's carbon to fluorine ratio, and SiH¢/He
for capturing excessive fluorine ion. We varied deposition condition of temperature and working pressure to survey the
effect of each changes. We measured dielectric constant, composition, and etc. At low temperature the film adhesion to
substrate was very poor although the growth rate was very high, the growth rate was very low at high temperature. The
EDS(energy dispersive spectroscopy) result showed carbon and fluorine peak for films and Si peak for substrate. There

was no oxygen peak.
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Fig. 1. The simplified diagram of PECVD.
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Fig. 2. The thickness change as a function of temperature

and pressure; (a) Pressure 100 mTorr~400 mTorr
and (b) Pressure 500 mTorr~800 mTorr.
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Table 1. The shrinkage rate as temperature and pressure
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Table 2. The dielectric constants of typical materials

Materials  Vacuum (Air) a-C:F Si0, Si;N,
Temp. Shrinkage rate (%) Dielectic
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5
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Temp. Shrinkage rate (%)
(°C) 500 mTorr 600 mTorr 700 mTorr 800 mTorr
75 48.7 44.5 379 375 J
160 3.2 50.9 54.3 55.5 ] 200 400 800 800 1000 1200 1400
125 56.8 55.0 54.5 61.0 Energy (x10 &V)
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175 63.3 65.6 63.3 56.7 Wb) 1
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Fig. 3. The EDS result of the fabricated thin film; (a) full
scan (0~15keV) result and (b) detailed result
around carbon~fluorine peak (0~1.1 keV).
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Table 3. The peak position according to elements
Element C O F Si
Position (keV)  0.28 0.53 0.68 1.74
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