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Driver Circuit Design and Dynamic Characteristic Test of NPC
Three-level IGBT Modules
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(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: Owing to its advantages including lower switching stress, harmonic components and a better anti-
interference capability, the diode neutral point clamped (NPC) three-level inverter has become a prominent topology for
DC-AC converters used in new energy fields such as photovoltaic and energy storage. The NPC three-level insulated gate
bipolar transistor(IGBT) power semiconductor module which is widely used in high-power applications is studied. The
commutation circuit in the NPC three-level power module is analyzed, and a precise simulation and evaluation method
for the corresponding parasitic parameters is given. According to the principle of minimizing the parasitic parameters of
the commutation circuit, a dynamic characteristic test circuit suitable for the NPC three-level power semiconductor
module is designed. Based on the commutation circuit and the operating principle of circuit, a drive circuit for the NPC
three-level power module is designed, and a driving scheme that enhances drive current, prevents shoot-through and
allows for adjustable dead time is formulated. Finally, through dynamic testing of the NPC three-level IGBT module, a
comprehensive assessment of the dynamic loss in power devices under various operating conditions is conducted.

Keywords: Insulated gate bipolar transistor(IGBT) module; double-pulse test; gate driver
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Fig. 17 Experimental results of double-pulse test at

different temperatures
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Tab. 3 Dynamic parameters of switching devices

FF38 (difde) Wi (dusde)

4 REIC E,/m] Egz/m]

/(Ans™)  /(Vens™)
T, 25 0.623  1.660 6.108 16.471
100 0.896 1.989 5.967 6.714
T, 25 0.931 6.216 3.274 11.743
100 1.076  7.029 3.608 10.175
T, 25 0.781 6.485 3.843 19.661
100 0.967 7.743 3.863 10.435
T, 25 0.858 1.753 4.348 11.268
100 0.884 2.019 5.824 8.084
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