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Control the Microstructure of Tungsten Layer Fabricated by Chemical Vapor Deposition

MA Jie, ZHANG Yong-zhi, WEI Jian-zhong, MENG Li—juan
(The Key Laboratory of Ministry of Education of Advanced Functional Materials, Department of Materials Science and

Engineenig. Beijing University of Technology, Beijing 100124)

Abstract: The microstructure of tungsten layer fabricated by chemical vapor deposition was changed by supplying the
reactive gas WF; and H, discontinuously. The effect of the technics principle of chemical vapor deposition on the tungsten
layer's microstructure and properties had been analyzed. And the condition of stress on the surface and crack on the frac-
ture surface had been discussed. The results show that the microstructure of Tungsten layer is changed from layered co-
lumnar grains to equiaxed grains with the decreasing of cyclical deposition time. And the surface appearances are spherical
grains, which are no longer tending to grow in a single direction, meanwhile the deposits are of high purity and high den-
sity. The stress on the surface is reduced and the direction of the propagating cracks has been changed. The expansion of
the crack can be effectively blocked.
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Fig. 1 Microstructures of CVD tungsten at different cyclical deposition time and normal CVD tungsten
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Fig. 2 Surface topography of CVD tungsten at different

deposition ways
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Table 1 The composition of tungsten at different deposi-

tion ways
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Fig. 3 The XRD of tungsten at different deposition ways
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Fig. 4 Densities of CVD tungsten at different deposition

cycle time
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Fig. 5 Micro—hardness of CVD tungsten at different dep-

osition ways
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Table 2 The results of residual stress measured by XRD
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Fig. 6 Crack appearance of intermittent CVD tungsten
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