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Memory Characteristics of MNOS Devices
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ABSTRACT

Thermally stimulated current technique and C-V method have been used to obtained the
trap distribution and the memory characteristics of the MNOS devices with thin oxide layer of
23A thick and nitride layer of 530A thick which are fabricated for this experiment.

The electrically-alterable memory properties were identified and memory retention
without bias is expected to semi-permanent. In analyzing a TSC curve corresponding to
memory trap, a model of traps which includes the distribution in space and energy is assumed.
By best fitting method, memory traps are found to be distribued 10A deep into the nitride
from the nitrde-oxide interface and the level of energy is located at 2.35-2.38 eV below
the bottom of the nitride conduction band. The discharging mechanism can be explained by
the combination of the direct tunneling through oxide layer and the thermal excitation.
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Figl. Energy band diagram of the
MNOS structure with energy and
space distribution of traps.
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Fig 2. Block diagram of the fast ramp
technique for measuring the flat
band voltage.
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Fig 3. Block diagram of the experimental
apparatus for the I-T measurement.
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Fig7. I-T characteristic curves in
which the peaks of memory traps
be disappeared for different heating
rates. Stress voltage of —30V was
applied at 81K in order to erase the
memory charge.
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Fig8. Im-T characteristic curves due
to the memory traps for different
heating rates.
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Fig 10 . Comparision between the theo-
retical curves(-—-) for monoener-
getic traps 0.377ev and experi-
mental curves(—)
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