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Abstract

Ti-Si-N films obtained by using RF reactive sputtering of targets with various Ti/Si ratios in a Np/(Ar+N;) gas
mixture have been investigated in terms of films resistivity and diffusion barrier performance. The chemical bonding
state of Si in the Ti-Si-N film which contained a higher Si content was in the form of amorphous SisNi, producing
increased film resistivity with increased N, flow rate. Lowering the Si content in the deposited Ti-Si-N film favored the
formation of crystalline TiN even at low N, flow rates, and leads to low film resistivity. In addition, increasing the N
content led to Ti-Si-N films having a higher density and compressive stress, suggesting that the N content in the films
appears to be one of the most important factors affecting the diffusion barrier characteristics. Consequently, we proposed
the optimum composition in the range of 29~49 at.% of Ti, 6~20 at. % of Si, and 45~55 at. % of N for the
Ti-Si-N films having both low resistivity and excellent diffusion barrier performance.
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Fig. 2 Resistivity variation of Ti-Si-N films deposited
from four different targets at various Ny flow
rates of Nof(Ar+Np).
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Fig. 3 XRD patterns of Ti-Si-N films deposited from
four different targets at a N flow rate ratio of
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(b)
Fig. 6 TEM plan view of (a) as-deposited TiaSisNso, (b} 1000°C, 30min, annealed TiaSigNso
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