©
2017 2020

Intelligently controled device simulator utlizing small numer of dominant time
constant approximation

Kumashiro, Shigetaka

3,700,000

30% PN

DC
MOSFET

MOSFET

A method for extracting dominant time constants from the linearized
semiconductor device equations (Poisson equation, electron current continuity equation and hole
current continuity equation) by using Arnoldi method has been developed. Calculation time of device
transient analysis has been diminished to 30% of the conventional one by the time step width control

with "Exponential-type local truncation error index" which utilizes the dominant time constants.
Furthermore, it has been found that negative time constants appear when hard breakdown occurs in a
PN junction diode. By taking advantage of this information, a robust simulation method from hard
breakdown to snap back of electro-static discharge protection MOSFET has been developed. This method
switches from DC analysis to transient analysis upon detecting the negative time constants.
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