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Abstract

Experimental results are presented for the degradation of 3 nm-thick gate oxide under 25V < Vp <-40V stress and
100C conditions using P and NMOSFETSs that are annealed with hydrogen or deuterium gas at high-pressure (5 atm.).
The degradation mechanisms are highly dependent on stress conditions. For low gate voltage, hole-trapping is found to
dominate the reliability of gate oxide both in P and NMOSFETs. With increasing gate voltage to Vg =-4.0V, the
degradation becomes dominated by electron—trapping in NMOSFETS, however, the generation rate of "hot” hole was very
low, because most of tunneling electrons experienced the phonon scattering before impact ionization at the Si interface.
Statistical parameter variations as well as the gate leakage current depend on and are improved by high-pressure
deuterium annealing, compared to corresponding hydrogen annealing. We therefore suggest that deuterium is effective in
suppressing the generation of traps within the gate oxide. Our results therefore prove that hydrogen related processes are
at the origin of the investigated oxide degradation.
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Fig. 1. Stress time dependence of Vm for P and NMO

SFETs  (L=0.154m) having  deuterium-and
hydrogen -annealed gate oxides. Devices were
annealed at 450 C for 3 hrs before stress.
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Fig. 3. Band diagram illustrating the conduction
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