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Abstract: The bidirectional switch is extensively applied in the fields such as state-solid breakers and photovoltaic
inverters, and increasing attention is paid to the bidirectional switch of SiC power modules owing to its low power loss and
high switching frequency. However, due to the traditional packaging methods for Si power modules, the bidirectional
switch of the SiC power module is challenged by the issue of high switching speed. Aimed at the low-inductance packag-
ing requirement, a chip-on-chip 3D packaging method is proposed for the bidirectional switch of the SiC power module.
The circuit topology and geometric structure of the 3D packaging are given, and the communication loop and parasitic in-
ductance of the 3D packaging are analyzed. In addition, the process was designed for the 3D packaging, and a prototype
of the bidirectional switch of the SiC power module was fabricated. Experimental results of a double-pulse test verified the
feasibility and effectiveness of the proposed 3D packaging for the bidirectional switch of the SiC power module.
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Fig. 1 State-of-the-art of commercial bidirectional

switch of power device
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Fig. 2 Circuit schematic and packaging configuration of

bidirectional switch of SiC power module
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Fig. 4 Magnetic field distribution of bidirectional switch
of SiC power module with 3D packaging
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Tab. 1 Parasitic inductance of bidirectional switch of

SiC power module with 3D packaging
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Fig. 5 Manufacturing process of bidirectional switch of

SiC power module with 3D packaging
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Fig. 7 Measurement results of switching waveforms of

3D packaged SiC power module
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