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Abstract

For aggressive scaling of device size, ultrathin gate dielectrics are needed to
obtain high performance. However; traditional silicon dioxide (SiO,) gate dielectric
suffers high gate leakage current when its thickness is-thinner than 2.0nm. To alleviate
this issue, alternative gate dieleCtric is necessary,-and oxynitride is the most likely
solution for near-term technology node. In this work, we focus our attention on
characterizing its reliability issues including negative-bias-temperature instability
(NBTI) and hot-carrier injection (HCI). The relationships between device lifetime and
gate dielectric characteristics such as stack structure, nitrogen profile and
concentration. We found that nitrogen plays an important role in NBT and HCI
degradations. We have also performed charge pumping experiment to study the
correlation between threshold voltage shift and interface-states. Experimental results

show that substrate hot electron injection can effectively anneal out the interface traps.



However, it only has little effect on threshold voltage recovery, as it does not alter the

charge detrapping of slow states and oxide traps.




