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Control of the energy distribution of trap levels in the charge trapping films

Kobayashi, Kiyoteru
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(a) In order to improve the reliability and to increase the capacity of
flash memories, we have searched for elements that can create deep defect levels in silicon nitride
films. First-principles calculations were carried out on the energy band of B -Si3N4 crystal
containing an impurity element inside, and it was found that the 3d orbitals of Mn and V atoms
generate defect levels in the forbidden band of the B - Si3N4 crystal. Next, memory devices with
Mn-doped silicon nitride films were fabricated. It was found that, in the memory devices, the
electron retention characteristics at room temperature was slightly improved and the recombination
of holes and electrons in the silicon nitride films might be suppressed.

(b) A novel method for determining the energy depth of electrons trapped in silicon nitride films
and a method for determining the charge centroid and the density of trapped holes have been
developed.
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