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Abstract

The diffusion barrier properties of TiN by using Cu(Mg) alloy film have been investigated. Cu(Mg) alloy film was
deposited on air-exposed TiN film. Upon annealing, interfacial MgO of 100 A has been formed due to the reaction of
Mg with oxygen existed on the surface of TiN. Combined MgO/TiN structure prevented the interdiffusion of Cu and Si
up to 800°C. To improve the adhesion of Cu(Mg) alloy film to the TiN, TiN layer was treated by O> plasma, followed
by vacuum annealing at 300°C. It was found that increased oxygen on the surface of TiN film by plasma treatment
enhanced segregation of Mg toward the interface, resulting in the formation of dense MgO layer. Improved adhesion
characteristics have been formed through this treatment. However, increased power of O, plasma led to the formation of
TiO, and decreased the Mg content to be segregated to the interface, resulting in the decrease in adhesion property. In
addition, the deposition of 50 A Si on the TIN enhanced the adhesion of Cu(Mg) alloy to TiN without deteriorating the
TiN diffusion barrier characteristics.
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Fig. 1 Sheet resistance variation of Cu4.5, 2.3 at.%Mg)
and pure Cu films deposited on TINGOO A)
JSi upon annealing annealed in vacuum at
various temperatures.
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Fig. 2 XRD Patterns of Cu(Mg) on TiN/Si upon annealing in vacuum for 30 min at various temperatures.
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Fig. 4 Cross-sectional TEM images of Cu(4.5 at.%Mg)/TiIN(4O0A )/Si annealed in vacuum at 750C for 30
minutes ((b) was magnified from (a)).
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Fig. 6 Scratched images of Cu(4.5 at.%Mg)/TiN/Si.
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Fig. 7 Scratched images of Cu(4.5 at.%Mg)/TiN/Si.
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Fig. 9 Scratched images of (a) as-deposited Cuf4.5 at.%Mg)/Si(50 A )/TiN/Si and (b) 300°C vacuum annealed
Culd.5 at.%Mg)/Si(50 A)/TIN/Si, respectively.
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