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Physics-Based Analysis and Simulation of 1/f Noise in MOSFETs
Under Large-Signal Operation
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IV. CONCLUSION

The 1/f noise in MOSFETs under LS operation has been
modeled by using both McWhorter’s oxide-trapping model and
Hooge’s empirical model. In the oxide-trapping model, the
contribution to noise power spectral density (PSD) of traps
aligned to the electron quasi-Fermi level at the dc case was de-
creased by more than 6 dB. However, when the trap distribution
was uniform, no significant reduction of the 1/f noise PSD
under LS operation was observed. When the trap distribution
was U-shaped, the noise reduction factor was increased, but
its effect was not significant. In Hooge’s model, an almost
6-dB noise decrease was observed for the low OFF voltages.
It is the same result with that of the small-signal 1/f noise
model. When Hooge’s parameter for the MOSFET was an
instantaneous function, we could not explain the additional
decrease of noise. To explain the experimental results using
this model, the noise source should depend not only on the
instantaneous operating point but also on the periodic device
operation over the whole period. In idealized cases, both models
fall short of predicting more than 6-dB decrease of 1/ f noise
PSD in MOSFETs under the LS condition.
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