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ABSTRACT TiN films were synthesized by inductively coupled plasma assisted magnetron sput-
tering technique. The effects of the irradiation of ion flux with high—density and low—energy (=20 eV)
on the growth, microstructure and properties of TiN films have been investigated. The results show
that such irradiation can alter the preferred orientation of TiN films and make the film densify. Even
at a lower deposition temperature than 150 'C, when the incident ion/metal ratio J;/J1;>4.7, the de-
posited films have complete (200) preferred growth, much dense microstructures, a hardness of 25 GPa

and low residual stress.
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Fig.1 Electron density N and incident ion flux density D;
(a), and plasma potential V;, and electron tempera-
ture Te (b) at the substrate as function of RF power
P in the ICP-assisted DC magnetron sputtering
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Fig.2 X-ray diffraction patterns of TiN films deposited at
different RF powers
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Fig.3 FESEM images of TiN films deposited at RF powers
of 0 (a) and 300 W (b)
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Fig.4 AFM images of TiN films deposited at RF powers of
0 with RMS of 7.04 nm (a) and 300 W with RMS of
0.61 nm (b)
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Fig.5 Hardness of TiN films vs RF power measured by

nano indentation
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