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Prediction of MOSFET's Gate Oxide Lifetime from Breakdown Voltage
Distribution
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Abstract

We have investigated a method of predicting TDDB characteristics of gate oxide from the breakdown
voltage distribution measured by the voltage ramp method. The TDDB characteristics were predicted from
the distribution function of the oxide effective thinning density that was cal culated using the breakdown
voltage distribution. The predicted TDDB characteristics were in good agreement with the measured charac-
teristicsin both intrinsic and extrinsic breakdown regions.
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Table 1 Calculation parameters of Fig. 7.

R 1V/ sec
T, 4.04x 10 sec
G 326 MV/cm
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Table 2 Prediction parameters of Fig. 9.

L(RT) 4.04x 10 sec
GRT.) 326 MV/cm

Voy 24.3V

Xox 20.8nm

A 2.5x 10%cm?
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Table 3 Prediction parameters of Fig. 10.

To(150°C) 2.67x 10 sec
G (150°C) 281 MV/cm

Vo 18V

Xox 20.8nm

A 0.01cm’

Table 4 Typical operation conditions ( example).

Temperature 100°C

Operation voltage 10V (Field : 5MV/cm)
Operation time 10 year

Device area 5mm’
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