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T —Study on Si0: Degradation Mechanism and Novel Oxidation Process for Highly Reliable Gate Oxide
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We investigated the mechanisms of dielectric breakdown and of stress-induced leakage current (SILC) in ultra-thin SiO:, using

newly developed investigation methods.

It was found that SiO: dielectric breakdown is dominated by generated traps which

correlate with both injected electrons and holes, and that SILC is related to energy-changeable traps generated in SiO..
For the suppression of trap generation in SiO:, we demonstrated that oxygen-radical oxidation has great potential for realizing a

highly reliable gate oxide.
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Experimental setup for hot-hole injection experiment
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@y and Qkq as functions of injected electron current density
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Conduction mechanism of SILC
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Measured gate-voltage shift of MOS capacitors for radical and dry
oxides under constant-current-stress condition
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Weibull plot of charge-to-breakdown for radical and dry oxides
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