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Abstract: Aiming at the problem that the traditional thermal network model is not suitable for IGBT short-

circuit junction temperature measurement, based on the analysis of the failure mechanism of IGBT in the case

of transient short-circuit, the energy value of IGBT short-circuit failure was defined. The evolution law of the

critical energy value of IGBT under different initial temperature and different bus voltage was found, and finite

element thermoelectric coupling model was established. The simulation results showed that with the increase of

DC bus voltage, initial temperature and current density, the short-circuit maintenance time and critical energy

value of IGBT would be greatly reduced while the critical temperature point of IGBT failure was independent of

the initial temperature; the heat transfer before IGBT failure only reached the solder layer during the short-

circuit process, and the maximum temperature point of IGBT was distributed at the boundary of the depleted

layer at the instant of short-circuit.
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Fig. 1 Schematic diagram of circuit testing
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Fig.3  Short-circuit waveform diagram of IGBT with
V, =300 V and T, =150 C
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Table 1  Each layer of physical parameters of IGBT
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PR (kg™ - K™) (kg-m™) (W-m™ -K™)
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W% (AL, 05) 200 7360 35
A () 385 8700 400
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IGBT at short-circuit shutdown time
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