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Characteristics of the Reoxidized Oxynitride Gate Dielectric
for Charge Trap Type NVSM
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Abstract

For the first time, charge trapping nonvolatile semiconductor memories with the reoxidized oxynitride gate
dielectric is proposed and demonstrated. Gate dielectric with thickness of less than 1nm have been grown
by postnitridation of pregrown thermal silicon oxides in NO ambient and then reoxidation, The nitrogen
distribution and chemical state due to NO anneal/reoxidation were investigated by M-SIMS, TOF-SIMS,
AES depth profiles. When the NO anneal oxynitride film was reoxidized on the nitride film, the nitrogen at
initial oxide interface not only moved toward initial oxide interface, but also diffused through the newly
formed tunnel oxide by exchange for oxygen. The results of reoxidized oxynitride(ONO) film analysis exhibits
that it is made up of SiOblocking oxide)/N-rich SION interface/Si-rich SiON(nitrogen diffused tunnel
oxide)/Si substrate. In addition, the SION and the SiNO phase is distributed mainly near the tunnel oxide,
and SIN phase is distributed mainly at tunne! oxide/Si substrate interface.
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Table 1. Classification of samples with process
conditions for reoxidized oxynitride film.
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Fig. 2. Nitrogen profile of reoxidized oxynitride

with NO anneal temperature.
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Fig. 7. Chemical state analysis of silicon

reoxidized Oxynitride film using Si LVV

AES spectra.
(a) initial oxide(blocking oxide).
(b) reoxidized oxide(tunnel oxide).
(c) silicon substrate.
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