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Development of High-power Density Automotive Plastic Sealing Silicon Carbide
Power Module
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Abstract : Power modules are core components in the field of power electronics technology , playing an important role in
energy conversion and power drive.They have broad application prospects in power grid transmission and new energy
vehicle power drive.This paper uses advanced packaging technology to develop a nationally produced plastic encapsu-
lated silicon carbide (SiC) power module.At room temperature , under a current of 600 A , the on resistance is 2.03 m{),
the turn on loss is 25.5 mJ, and the turn off loss is 43.4 mJ.At a high temperature of 175 “C, under a current of 600 A,
the on resistance is 3.52 m{), the turn on loss is 22.4 mJ, and the turn off loss is 45.5 mJ, demonstrating excellent high-
temperature characteristics.The parasitic inductance of the power circuit of the module is only 16 nH, effectively redu-
cing the voltage overshoot during the shutdown process.Benefiting from the excellent module parameters , the module can
easily achieve a 550 A output capacity under the 800 V bus voltage , show the characteristics of high power density , low

on resistance , and low parasitic inductance.
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Fig. 1 Plastic sealing power module graph
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Fig. 2 Output characteristic curves of power module

%1 SiC MOSFET I &S ER S MK 4 R
Table 1 Static test results of SiC MOSFET power modules
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TJ’/OC Ussa/V Iy PA Ryg, /mQ Li/nA Tog/nA - Ugy/V

25 291 2.05 2.02 1.3 0.9 4.36
175 197  17.29 3.52 1.9 1.1 3.87
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Fig. 3 Schematic diagram of double-pulse test of SiC
power module
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Table 3 Turn-off parameters of power module
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Fig. 4 Turn-on waveforms of power module
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Fig. 5 Turn-off waveforms of power module
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Table 5 Comparison of power module turn-off

parameters under different 7;
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Fig. 7 Test curve of transient thermal resistance of the

encapsulated module
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