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Abstract—A few basic models have been suggested to simulate the film growth contour in narrow deep
trench by low pressure chemical vapor deposition(LPCVD). Among them, the arrival-angle model assumes
that the film growth rate depends on the collision frequency of reactant molecules with the substrate surface,
and Knudsen-diffusion model assumes that the reactant diffuse into the trench volume by the Knudsen-diffu-
sion mechanism. A third model combines the algorithm of the above two models in the computation process.
For demonstration, these models have been applied for simulation of tungsten film deposition and the follow-
ing results are obtained. The step coverage is poor when the aspect ratio of trench increases, but is improved
when the H,/WF; ratio decreases and the process temperature and pressure increase. The step coverage
by tungsten film is improved when the trench is slightly tapered on both sides.
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Fig. 1. Models for two extreme cases of LPCVD.
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Table 1. Selectivity fraction used for calculating the selectivity coefficient(£)

Process variable Total pressure Ho/WFs ratio Temperature
Selectivity Condition Fraction Condition Fraction Condition Fraction
Good <0.3 torr 10 >30 12.6 <600 K 17.5
Poor >0.3 torr 2.5 <30 2.5 >600 K 1.25
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Fig. 2. Film-growth contour.
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Fig. 4. Effect of Ho/WFq ratio on the wall thinning ratio.
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