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Abstract — Tungsten silicide (WSi,,) films deposited by LPCVD (low pressure chemical vapor de-
position) onto a P-doped polysilicon/SiO,/Si substrate were oxidized in dry O, ambients after furnace an-
nealing in N, at 8507C for 20 min. The oxidation rate of the tungsten polycide (WSi,/poly-Si) films as
a function of phosphorus doping levels in the polysilicon and the oxidation mechanism of the tungsten
polycide film have been studied. The oxidation rate of the tungsten polycide films increases with an in-
crease of the phosphorus concentration in the polysilicon. The silicon from the underlying polysilicon
layer begins to be consumed after all the excess silicon in the tungsten silicide layer is consumed first
oxidation. The surface roughness of oxides and the tungsten silicide films after oxide etching was found
to be very smooth at the low p-doped polysilicon.
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. Auger depth profiles of an as-deposited and an-
nealed (850C/N,, 30 min) tungsten silicide film.
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Fig. 3. SIMS depth profiles of the tungsten polycide film annealed in N,.
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Fig. 6. SEM photographs of a tungsten polycide structure for (b) 900, 10 min, (c) 900, 60 min and (d) 1000, 90
min dry oxidation after (a) 850C/N,, 30 min annealing.
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Fig. 8. AFM surface morphology after (a) 900, 30
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Fig. 9. AFM surface morphology of the tungsten silicide
films for (b) 1000C/O,, 60 min oxidation after (a) 850/
N., 30 min annealing.
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Fig. 10. Surface roughness of the oxide and the tungsten
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