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Application of silicon carbonitride films to the charge trapping nonvolatile
memories

Kobayashi, Kiyoteru
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The carrier injection and trapping phenomena in silicon carbonitride SiCN)

films were studied for the charge trapping nonvolatile memory applications. First, it was found that
the erasing speed of the SiCN memory was one order of magnitude higher than that of the memory with
a silicon nitride charge trapping film. The low energy barrier for hole injection in the SiCN
memory was suggested to be responsible for the high erasing sBeed. Next, the energy depth of
electrons trapped in the SiCN film was obtained to be comparable with that in the silicon nitiride
film. Additionally, the conduction band offset at the SiCN-Si02 interface was larger than that at
the silicon nitride-Si02 interface. These two characteristics would provide a low tunneling
probability of electrons from trap states to silicon in the SiCN memory and would be responsible for
the better electron retention characteristics at low temperatures obtained in the SiCN memory.
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