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Abstracts

In this paper, a comprehensive study of nitridation of flash tunnel oxide has been
investigated.

Thermally oxynitrided tunnel oxide successfully suppresses gate disturbance with
positive bias, while it enhances gate disturbance with negative bias. Further, the gate
disturbance with negative bias was degraded with the increase of oxynitridation temperature.
The author proposes following ‘Dual-quality-layer model’, which can explain the degradation.
A poor-quality layer compared with base oxide is concurrently formed at the region where
nitrogen atoms do not exist during nitridation. Because of the localized band modulation at the
surface of oxynitrided tunnel oxide due to the hole trapping into poor-quality layer, the gate
disturbance with negative bias is enhanced by thermal oxynitridation.

For ESR analysis, thermal oxynitridation forms E’ precursor (03=Si-Si=05), which is
capable of trapping holes, due to an out-diffusion of oxygen atoms caused by the higher
process temperature. We firmly believe it is the origin of poor-quality layer.

Remote plasma nitridation was demonstrated for flash tunnel oxide in order to improve
the gate disturbance with negative bias. RPN successfully improved it due to the suppression
of hole trapping at the surface of tunnel oxide. The author recommends RPN for flash tunnel
oxide, particularly the combination of thermal nitridation and RPN.
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