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Abstract

This article introduces the factors that affect the parallel current sharing of IGBT and studies the
static and dynamic current sharing of IGBT in parallel used. Based on the uneven current flow of
parallel connection, the derating data of IGBT in parallel used are calculated and suggestions are
given. Based on PSPICE software, the system model is established to simulate the influence of stray
inductance and driving circuit on the current sharing characteristics of IGBT. Finally, the actual
current value of multiple IGBT connected in parallel with the engineering prototype is compared
with the data from the PSPICE simulation. The simulation waveforms are consistent with the
measured data to verify the authenticity of the simulation. The experimental results verify the
method described in the article for the guidance of multiple IGBTs in parallel Effectiveness.
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Figure 1. 2 Combination of IGBTs with different output characteristics
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Figure 2. Simulation output current
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Figure 3. Output characteristics of N-type and V-type IGBTs with different junction temperatures
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Figure 4. IGBT gate drive hard connection
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Figure 5. Gate hard-connect turn-on delay
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Figure 6. Gate on delay using independent drive resistors
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Figure 7. Circulation of the emitter
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Figure 8. Emitter feedback gate resistance voltage
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Figure 9. Oscillation waveform caused by emitter circulation
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Figure 10. Emitter circulation caused by asymmetry of bus inductance
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Figure 12. Pspice model of a two-pulse system
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Figure 13. Pspice simulated double pulse current waveform
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Table 1. Standard test system results data
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Figure 14. Measured data of the maximum current of the prototype and Pspice simulation value
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