211

St EHF R

Journal of the Korean Institute of Surface Engineering
Vol. 35, No. 4, Aug. 2002

<dFEE>

Deposition Behaviors of Ti-Si-N Thin Films by RF
Plasma-Enhanced Chemical Vapor Deposition.

E.A Lee, Y. B. Lee, K. H. Kim

School of material science and engineering, Pusan National University,
Busan 609-735, Korea

Abstract

Ti-Si-N films were deposited onto WC-Co substrate by a RF-PECVD technique. The deposition beha-
viors of Ti-Si-N films were investigated by varying the deposition temperature, RF power, and reaction
gas ratio (Mx). Ti-Si-N films deposited at 500, 180W, and Mx 60% had a maxium hardness value of
38GPa. The microstructure of films with a maxium hardness was revealed to be a nanocomposite of TiN
crystallites penetrated by amorphous silicon nitride phase by HRTEM analyses. The microstructure of
maximum hardness with Si content (10 at.%) was revealed to be a nanocomposite of TiN crystallites
penetrated by amorphous silicon nitride phase, but to have partly aligned structure of TiN and some
inhomogeniety in distribution. and At above 10 at. % Si content, TiN crystallite became finer and more
isotropic also thickeness of amorphous silicon nitride phase increased at microstructure.
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Fig. 1 Deposition rate of the Ti-SI-Nfilms as a func-
tion of deposition temperature.
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Fig. 2 Micro-hardness of the Ti-SI-N fiims as a
function of deposition temperature.
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Fig. 3 X-ray diffraction patterns of the Ti-Si-Nfiims
at different deposition temperature.
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Fig. 4 Deposition rate of the TI-Si-Nfiims as a func-
tion of RF power.
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Fig. 5 Micro-hardness of the Ti-SI-N fiims as a
function of RF power.
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Fig. 6. X-ray diffraction patterns of the Ti-Si-N
films at different RF power.
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Fig. 7 Deposition rate of the Ti-Si-N films as a func
tion of input gas ratio.
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Fig. 8 Micro-hardness of the Ti-Si-N films as a
function of Si content.
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Fig. 9 X-ray diffraction patterns of the Ti-Si-N
films at different Si content.

Fig. 10 Hgh resolution micrographs by transmis-
sion electron microscope for the Ti-Si-N
films containing (a) 9.8 at.%. (o) 122 at. %
Si.
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