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Numerical Simulation
of an MOSFET under Transient Operation

Ryo DANG* « Naoyuki INOUE** - Hirokazu HAYASHI**

Abstract

Hot-carrier effects on MOSFET characteristics under high-speed switching operation,
are investigated using a two-dimensional time-dependent device simulator. The
semiconductor equations are discretized based on the control-volume method, using
the backward-Euler scheme for the time-varying terms, to obtain a diagonal dominant
matrix which ensures the stability and convergence of the simulation. As a result,
the bulk current is found to show a complicated behavior during off-operation. This
is attributed to the effect of impact ionization, which also proves that the hot-carrier

effects can not be neglected in high-speed switching operation.
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