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Abstract

In this paper, the results of the studies about a new proposal where the ONON(oxide~
nitride-oxide—nitride) layer instead of the conventional ONO(oxide-nitride-oxide) layer is used as
the IPD (inter-poly-dielectrics) layer to improve the data retention problem in the Flash EEPROM
cell, have been discussed.

For these studies, the stacked-gate Flash EEPROM cell with an about 10nm thick gate oxide and
an ONO or ONON IPD layer have been fabricated. The measurement results have shown that the
data retention characteristics of the devices with the ONO IPD layer arc significantly degraded with
4an activation energy of 0.78 eV, which is much lower than the minimum value (1.0 eV) required
for the Flash EEPROM cell. This is believed to be duc to the partial or whole etching of the top
oxide of the IPD layer during the cleaning process performed just prior to the dry oxidation process
to grow the gate oxide of the peripheral MOSFET devices. Whereas the data retention characteristics of the
devices with the ONON IPD layer have been found to be much (more than 50%) improved with an
activation energy of 1.10 eV. This must be because the thin nitride layer on the top oxide layer in
the ONON IPD laver protected the top oxide layer from being etched during the cleaning process.
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