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Abstract The thickness dependence of stress electric field oxide currents has been measured in oxides with
thicknesses between 10 nm and 80 nm. The oxide currents were shown to be composed of stress current and
transient current. The stress current was composed of stress induced leakage current and dc current. The
stress current was caused by trap assisted tunneling through the oxide. The transient current was caused by the
tunneling charging and discharging of the trap in the interfaces. The stress current was used to estimate to the

limitations on oxide thicknesses. The transient current was used to the data retention in memory devices.
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Fig. 1. The gate voltage vs. current density according
to oxide thicknesses.
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Fig. 2. The oxide electric field vs. the fluence according
to oxide thicknesses.
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Fig. 3. Low level oxide electric field vs. current
density according to the effect of stress electric field.
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Fig. 4. Low level oxide electric field vs. stress induced
leakage current and transition current. (1) Stress
induced leakage current (2) Transition current.
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Fig. 6. Stress induced leakage current, dc current

and transition current for the low level oxide electric

field and high level oxide electric field. (1) Stress

induced leakage current and dc current. (2) Transition
current.
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Fig. 8. Dc current and transition current for the high
level oxide electric field. (1) Dc current. (2) Transition
current.
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Fig. 9. Dc current and transition current vs. trap

density for the high level oxide electric field. (1) The

trap density of dc current. (2) The trap density of
transition current.
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Fig. 10. The average trap density of stress electric

field and transient electric field according to different

oxide thicknesses. (1) The average trap density of

stress electric field. (2) The average trap density of
transient electric field.
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