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12 barrier layer is to be deposited. By controlling the gas phase deposition mixture
13 composition, the quantity of the deposition mixture contacting the substrate surface
14 over a given lime period, and the pressure in the process vessel, the resistivity and
15 surface roughness of the titanium nitride layer is adjusted. The resistivity of the
16 titanium nitride barrier layer is principally determined by the crystal orientation of the
17 titanium nitride, The more nearly the crystal orientation approaches 100 % of the
18 {200} orientation (the lower the percentage of {111} orientation), the lower the film
19 resistivity.  Crystal orientation is obtained by increasing the ionized content of the
20 deposition mixture and by slowing the rate of deposition of the titanium nitride film
2] (barrier layer). The surface roughness of the titanium nitride layer is reduced
22 principally by reducing the pressure in the process vessel, which affects the film
23 formation dynamics. An increase in ionized content of the deposition mixture helps
24 reduce surface roughness until an inflection point is reached, after which surface
25 roughness increases with increased ionized content.
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