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Ab initio calculation result of the atomic arrangement and
charge distribution of a silicon nitride crystal with one
silicon vacancy. In our laboratory, the electrical and
physical properties of novel charge trap materials are also

characterized using the new methods which we have
developed.
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Study of charge trap dielectric materials for
advanced non-volatile semiconductor memories
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Silicon nitride-based charge trap memory technology
has provided as an attractive solution for the realization
of both three-dimensional NAND flash and embedded
non-volatile  semiconductor memories. In this
technology, electron and hole trapping phenomena in
the charge trap layer are applied to store data. Silicon
nitride films have been employed as the charge trap
material since point defects existing in the films create
energetically deep trap states for both electrons and
holes. In order to achieve the excellent memory
characteristics, controlling the properties of electron
and hole trap sites (trap level, trap density and capture
cross section) in the charge trap layer is the key.
Therefore, we have developed new methods to
characterize trap sites. In addition, we have developed
novel charge trap materials that provide superior
memory properties.

Our studies will contribute to the design and
fabrication of high-bit-density non-volatile
semiconductor memories.
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