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Abstract

Current requirements of nonvolatile memory (NVM) are the high density cells,
low-power consumption, high-speed operation and good reliability for the scaling
down devices. However, all of the charges stored in the floating gate will leak into
the substrate if the tunnel oxide has a leakage path in the conventional NVM during
endurance test. Therefore, the tunnel oxide thickness is difficult to scale down in
terms of charge retention and endurance characteristics . The nonvolatile nanocrystal
memories are one of promising candidates to substitute for conventional floating gate
memory, because the discrete storage nodes as the charge storage media have been
effectively improve data retention under endurance test f or the scaling down device.
Many methods have been developed recently for the formation of nanocrystal.
Generally, most methods need thermal treatment with high temperature and long
duration. This procedure will influence thermal budget and throughput in current
manufacture technology of semiconductor industry.

The in-situ-steam-generation-process (ISSG) oxidation process is a wet
oxidation with some hydrogen introduced in it. It has a faster oxidation rate than dry



and RTO oxidation due to more oxygen radicals produced by hydrogen. Because of
its quick oxidation rate, 1ISSG provides excellent quality of thin oxide and many
references have demonstrated that ISSG oxide shows much better reliability property
than dry or RTO oxide. In this thesis, we apply ISSG to fabricate our tungsten
nanocrystals nonvolatile memory. The applications are on the tunneling oxide
fabrication and nanocrystals formation, respectively. The comparisons were made
between the ISSG and RTO oxidation methods. The effects of ISSG temperature,
oxidation time and H2 contents on tungsten nanocrystals formation are also
investigated in our study.
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