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Abstract

A breakdown model of gate oxides under constant current stresses is proposed. This model
directly relates the oxide lifetime to the stress current density, and includes statistical nature of
oxide breakdown using the concept of "effective oxide thinning”. It is shown that this model can
reliably predict the TDDB characteristics for any current stress levels and oxide areas.
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Fig. 1. Flow chart of device fabrication process.
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Fig. 2. Gate voltages under constant current
stress.
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Fig. 3. In(tsp) vs. In(1/]).
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Fig. 5. F-N tunneling characteristics of oxides.
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Fig. 7. Measured TDDB of capacitors with

oxide area of 42000 #m® under constant
current density of 100 mA/cm’, and the
relationship between In(tgp) and ATox
evaluated by Eq. 10.
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Fig. 9. Cumulative defect density evaluated
from the measured TDDB of capacitors
with oxide area of 12gm’ under
constant current densities of 70, 100,
200, 500, and 1000 mA/cm’.
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Fig. 10. Measured TDDB of capacitors with
oxide areas of 12, 1000, and 42000 xm”
under constant current density of 100
mA/cm’ and the results of prediction
using Eq. 14.
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