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Planar Packaging Technology of Power Semiconductor Module for Electric Vehicle
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Abstract: In this paper, the typical planar packaging technologies of HEV/EV power semiconductor module were presented. Firstly,
the functionality and performance requirements for power module by automotive power system, as well as the challenges and mitigation
strategy of automotive power module packaging, were discussed. The typical state-of-the-art HEV/EV modules assembled by planar
technology were reviewed and analyzed in terms of the structure and packaging technologies. Finally, the outlook of next generation key

packaging technologies of planar automotive module was proposed.
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Tab.1 Technology development targets of EV power
electronics system
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Tab. 2 Challenges of automotive power module packaging
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Tab. 3 Solutions to challenges of HEV/EV power
module packaging
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Fig. 1 Schematic cross section of a planar packaging DSC
automotive power IGBT module
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Fig.2 Equivalent thermal resistance Ry, ;.c of DSC module and
DLC module
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Fig. 3 The equivalent Ry, ;.4 network of DSC module
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Tab. 4 Comparison of parasitic parameters between
bonding wire and DSC planar interconnection on chips
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ERCE T S
A R R 0.074 46
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(a) E@H

(b) #@HA
B 5 DSC A% IGBT #3Afon
Fig.5 Prototype of DSC IGBT module for electric vehicle
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Fig. 6 Schematic cross section of a DLB planar packaging IGBT
module for electric vehicle
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Fig. 7 Structure design of DLB planar packaging automotive
power IGBT module
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B9 ZFikPCB-F@3t sy R ARkt A
Fig.9 Design of planar packaging power module
with flexible PCB
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Fig. 10 Prototype of planar packaging power module
with flexible PCB
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Fig.11 A commercial flexible PCB packaged planar power module
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Fig. 12  Structure design of an inflexible PCB packaged planar
power module
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