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Abstract

When the conventional IPD (inter-poly-dielctrics) layer with the ONO(oxide-nitride-oxide) structure was
used in the Flash EEPROM cell, its data retention characteristics were significantly degraded because the top oxide
of the ONO layer was etched off due to the cleaning process used in the gate oxidation process for the
peripheral MOSFETs. When the IPD layer with the ONON(oxide-nitride-oxide-nitride) was used there, however, its
data retention characteristics were much improved because the top nitride of the ONON layer protected the top

oxide from being etched in the cleaning process.

For the modelling of the data retention characteristics of the Flash EEPROM cell with the ONON IPD layer,
the decrease of the threshold voltage due to the charge loss during the bake was here given by the empirical
relation 4V, = gt ¢ ¥* and the values of the 8 = 184.7, m = 0.224, Ea = 0.31 eV were obtained with the
experimental measurements. The activation energy of 0.31 ¢V implies that the decrease of the threshold voltage
by the bake was due to the movement of the trapped electrons inside the inter—oxide nitride layer.

On the other hand, the results of the computer simulation using the model were found to be well consistent
with the results of the electrical measurements when the thermal budget of the bake was not high. However, the
latter was larger than the former in the case of the high thermal budget, This scems to be due to the leakage
current generated by the extraction of the electrons with the bake which were injected into the inter-oxide nitride
layver and were trapped there during the programming, and played the role 1o prevent the leakage current. To
prevent the generation of the leakage current, it is required that the inter—oxide nitride layer and the top oxide
layer be made as thin and as thick as possible, respectively.
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