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ABSTRACT The degradation of dielectric breakdown field of 8nm-thick gate oxide (SiQ,) for Ti-
polycide MOS(metal-oxide-semiconductor) capacitor with different annealing conditions and thickness
of the polysilicon film on gate oxide was investigated. The degree of degradation in dielectric breakdown
strength of the gate oxide for Ti-polycide gate became more severe with increasing annealing
temperature and time, especially, for the case that thickness of the polysilicon film remained on the gate
oxide after silicidation was reduced. The gate oxide degradation may be occurred by annealing although
there is no direct contact of Ti-silicide with gate oxide. From SIMS analysis, it was confirmed that the
degration of gate oxide during annealing was due to the diffusion of titanium atoms into the gate oxide

film through polysilicon from the titanium silicide film.
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Fig. 1. Cross-sectional schematic diagrams of MOS
capacitor to evaluate gate oxide for a) poly-Si
gate and b) Ti-polycide gate.
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Fig. 2. Histograms of the dielectric breakdown
field in gate oxide with 8nm thickness for poly-Si
gate. Thicknesses of the poly-Si film are a) 150nm
and b) 250nm.
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Fig. 3. Cross-sectional SEM micrographs showing
the morphology of the Ti-silicide film after silicide
formation. Thicknesses of poly-silicon remained on
gate oxide after silicidation reaction were a)

110nm and b) 200nm.
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Fig. 4. Histograms of the dielectric breakdown
field in gate oxide with varing anneal times at 850
C for the MOS capacitor with 40nm TiSi;/110nm
poly-Si/8nm Si0, structure.
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Fig. 5. Histograms of the dielectric breakdown
fleld in gate oxide with varing anneal times at 820
C for the MOS capacitor with 40nm TiSi,/110nm
poly-Si/8nm Si0; structure.
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Fig. 6. Histograms of the dielectric breakdwon
field in gate oxide with varing anneal conditions
for the MOS capacitor with 40nm TiSi,/200nm
poly~Si/8nm Si0; structure.
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Fig. 7. Cross-sectional SEM micrographs showing

the morphology of the Ti-silicide film after anneal
for 150 minutes at 850°C after silicide formation.
Thicknesses of poly-Si remained on gate oxide
after silicidation reaction were a) 110nm and b)
200nm.
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Fig. 8. SIMS depth profiles of Ti and 0 atoms for
Ti-polycide gate after silicidation and poly-Si gate.
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Fig. 9. The change of SIMS depth profile of Ti
atom with anneal conditions for Ti-polycide gate.
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