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Static and Transient Simulation of High Power IGCT Devices
Sang-Cheol Kim, Hyung-Woo Kim, Eun-Dong Kim
Korea Electrotechnology Research Institute

Abstract

Recently a new high power device GCT (Gate Commutated Turn-off) thyristor has been
successfully introduced to high power converting application areas. GCT thyristor has a quite different
turn-off mechanism to the GTO thyristor. All main current during turn-off operation is commutated to
the gate. Therefore, IGCT thyristor has many superior characteristics compared with GTO thyristor;
especially, snubberless turn-off capacibility and higher turn-on capacibility. The basic structure of the
GCT thyrstor is same as that of the GTO thyristor. This makes the blocking voltage higher and
controllable on-state current higher. The turn-off characteristic of the GCT thyristor is infullenced by
the minority carrier lifetime and the performance of the gate drive unit. In this paper, we present
turn-off characteristics of the 2.5kV PT(Punch-Through) type GCT as a function of the minority
carrier lifetime and variation of the doping profile shape of p-base region.
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Concentration Thickness
(em™) (em)
n+ emitter 1x10% - 13
p-base 5x10" 65
n-base 1x10° 380
n-buffer | 5x10" 20
p+ anode 1x10% 5

3. Simulation results and Discussion
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On-state characteristics : buffer conc.
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