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Abstract Positive bias temperature instability (PBTI) degradation of n+ and p* poly-Si gate
high-voltage(HV) SiO2 dielectric nMOSFETs was investigated. Unlike the expectation that
degradation of n"/nMOSFET will be greater than p"/nMOSFET owing to the oxide electric field
caused by the gate material difference, the magnitude of the PBTI degradation was greater for
the p*/nMOSFET than for the n*/nMOSFET. To analyze the cause, the interface state and oxide
charge were extracted for each case, respectively. Also, the carrier injection and trapping
mechanism were analyzed using the carrier separation method. As a result, it has been verified
that hole injection and trapping by the p" poly-Si gate accelerates the degradation of
p"/nMOSFET. The carrier injection and trapping processes of the n" and p* poly-Si gate
high-voltage nMOSFETSs in PBTI are detailed in this paper.
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