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(57) Abstract

Titanium and titanium nitride layers can be produced by chemical vapor deposiﬁon (CVD) processes conducted at temperatures below
475 °C. The layers may-serve as diffusion and adhesion barriers for ultra-large scale integration (ULSI) microelectronic applications. The
N _pgocessesuseatiumumhalideprwmor such as titanium tetraiodide, andhydrogenorhydrogenmcombmmon with nitrogen, argon, or
ammonia to either produce pure titanium metal films, titanium films which alloy with the underlying silicon, or titanium nitride films. The
deposition of titanium metal from titanium halide and hydrogen or the deposition of titanium nitride from titanjum halide with nitrogen and
hydrogen is achieved with the assistance of a low energy plasma. The process allows smooth and reversible transition between deposition
-of films of either titanium metal or titanium nitride by introduction or elimination of nitrogen or ammonia.




