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In this work, we have successfully
demonstrated SONOS memories with embedded
Si-NCsin silicon nitride. We propose in-situ and
ex-situ  deposition  method to  form
Si-nanocrystals in nitride as the charge trapping
layer for non-volatile memory applications. This
new structure exhibits excellent characteristicsin
terms of larger memory windows and longer
retention time compared to control devices.
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Using the same thickness 2.5-nm of the bottom
tunneling oxide, we found that N,O is better than
O, oxide. Retention property is improved when
thickness of N»O is increased to 3.0-nm. The
self-assembly silicon nanocrystals were in-situ
deposited within the SisN, storage layer by
dissociation of dichlorosilane (SiH.Cl,) gas to a
high density of ca. 2 x 10" cm? The
Si-nanocrystals memory demonstrated a large
memory window for up to 2.7 V and an excellent
data retention property.

Index Terms. in-situ deposition method,
Si-nanocrystal, non-volatile memory
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