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Degradation Mechanism and Lifetime Projection of HfSiON as Alternative High-k Gate Dielectric
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Nitrided hafnium silicate (HfSiON) is one of the most promising gate dielectrics for further miniaturization of large-scale integrated circuits (LSIs).
Before highly reliable LSIs can be realized, however, it is necessary to establish reliability assessment in terms of device degradation including
measurement techniques, as well as a lifetime prediction method.

Toshiba has clarified that pre-existing traps strongly affect the negative bias temperature instability (NBTI) of HfSiON. It is important to be able
to estimate the NBTI lifetime, especially taking pre-existing bulk trap effects into consideration.
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Fitted stress time dependence of AVth and its fitting parameters
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Schematic images of NBTI measurement method excluding effect of pre-
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Stress time dependence of AVth after filling in pre-existing traps
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