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Modeling of Anode Voltage Drop for PT-IGBT at Turn-off
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Abstract

In this paper, transient characteristics of the Punch Through Insulated Gate Bipolar Transistor
(PT-IGBT) have been studied. On the contrary to Non-Punch Through Insulated Gate Bipolar
Transistor(NPT-IGBT), it has a buffer layer and reduces switching power loss. It has a simple drive
circuit controlled by the gate voltage of the MOSFET and low on-state resistance of the bipolar
junction transistor. The transient characteristics of the PT-IGBT have been analyzed analytically.
Excess minority carrier and charge distribution in active base region, the rate of anode voltage with
time are expressed analytically by adding the influence of buffer layer. The experimental data is

obtained from manufacturer. The theoretical predictions of the analysis have been compared with the
experimental data obtained from the measurement of a device(600 V, 15 A) and show good agreement.
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Fig. 1. Structure of PT-IGBT.
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Fig. 2. Coordinate system used in developing
the model for buffer layer device.
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