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Highly Reliable Gate Oxide Technology—Study on Dielectric Breakdown Mechanism of SiO.
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We investigated the origin of dielectric breakdown in ultrathin SiO, on the basis of experimental results on the temperature
dependence of Q.q. It was demonstrated that, at high temperatures, the activation energy of Q4 is around 0.1 eV, irrespective
of the oxidation condition and the stressing polarity. At low temperatures, Q.. has a weak temperature dependence for all
cases. Temperature-dependent and temperature-independent breakdown are caused by hydrogen diffusion from the Si-H
bonds and breakage of the weak Si-O bonds.

We propose experimentally that the origin of the stressing polarity dependence of Q.. is the strain gradient in gate oxides.
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Temperature dependence of Q,, for wet and dry oxides
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