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Abstract

Ti-Si-N coating layers were codeposited on silicon wafer substrates by a DC reactive magnetron sput-
tering technique using separate titanium and silicon targets in No/Ar gas mixtures. The oxidation behav-
ior of Ti-Si-N coating layers containing 4.0 at.%, 10.0at. %, and 27.3 at. % Si was investigated at tempe-
ratures ranging from 600 to 950°C. The coating layers containing 4.0 at.% Si became fast oxidized from
600°C while the coating layers containing 10.0 at. % Si had oxidation resistance up to 800°C. It was con-
cluded that an increase in Si content to a level of 10.0at.% led to the formation of finer TiN grains and a
uniformly distributed amorphous Si3N4 phase along grain boundaries, which acted as efficient diffusion
barriers against oxidation. However, the coating layers containing 27.3 at.% Si showed relatively low
oxidation resistance compared with those containing 10.0 at.% Si. This phenomenon would be explained
by the existence of free Si which was not nitrified in the coating layers containing 27.3 at. % Si.
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Fig. 1 Schematic of DC magnetron sputtering
system for Ti-Si-N coatings.
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Fig. 2 XRD patterns of Ti-Si-N coating layers con-
taining (a) 4.0 at.%, (b)10.0 at.%, and (c)
27.3 at.% Si, oxidized at various temperatu-
res.
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Fig. 3 Cross-sectional SEM micrographs of Ti-Si-N
coating layers with 4.0 at.% S, oxidized at
various temperatures. (a) 600°C, (b) 7007C,
and (c) 800C.
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Fig. 4 Cross-sectional SEM micrographs of Ti-Si-N
coating layers with 10.0 at.% Si, oxidized at
various temperatures. (a) 700°C, (b) 800<C,
and (c) 900C.
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Fg. 5 Cross-sectional SEM micrographs of Ti-Si-N
coating layers with 27.3 at.% S, oxidized at
various temperatures. (@) 700°C, (b) 8007,
and (c) 900°C.
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Fig. 6 XPS spectra of Si 2p of Ti-Si-N coating lay-
ers with various Si contents.
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Fig. 7 Oxide layer thickness as a function of oxida-
tion temperature for Ti-Si-N coating layers
with 4.0 at.%, 10.0 at.%, and 27.3 at.% Si.
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