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Abstract We have investigated the mechanism for the formation of cracks caused by the high temperature annealing
of tungsten silicide deposited on the quartz substrate. The results show that silicon-rich tungsten silicide film(WSis. ),
annealed at 1000°C, has lower tensile stress than that of tungsten-rich silicide(WSi.c: ;) and significantly increases the
critical thickness of the tungsten silicide. {The critical thickness of silicide means the minimum thickne ss of silicide
starting to generate cracks). The use of amorphous silicon films as buffer layers tends to decrease the tensile stress of
the silicide, but decreases the critical thickness. This phenomenon can be explained by silicide reaction ocurring during

the crystallization of silicide.
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Fig. 1. Stress-temperature characteristics of sputtered tung-
sten silicide film/a-Si~quartz.
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Fig. 2. Effects of target composition, buffer layer thickness on
the critical thickness of WSix(x=2.0 and x=2.75).
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Fig. 3. Composition effects on the stress of tungsten silicide.
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Fig. 4. Cross-sectional TFM of (a) W51, ++/poly-Si/Quartz and
(b) WSi. o/poly-Si/Quartz annealed at 1000,
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