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Design and analysis of forced air-cooling scheme based on porous jets for SiC MOSFET

Fei Gong, Honghao Guo, Zeyuan Liu

College of Automation, Nanjing University of Posts and Telecommunication, Nanjing, Jiangsu

[ Abstract] Aiming at the temperature rise problem of SiC MOSFET devices, one kind of forced air-cooling scheme
based on porous jets was proposed. The thermal performance of different air-cooling schemes was analyzed using ANSYS
ICEPAK simulation. The research results show that the bottom porous jet scheme design can achieve lower chip
temperatures and better temperature uniformity distribution. For the top direct jet scheme design of SiC MOSFET devices,
the jet cooling and the reduction in the effective area of the heatsink form a mutually counteracting effect, and its actual
cooling effect is not as expected. The key point in the design of the air-cooling scheme is to comprehensively consider the
layout of the air outlet and the structural characteristics of the heatsink, and then improve the airflow distribution around
the heatsink. Pure jet cooling is not the best choice. The research work provides a reference basis for the thermal
management design of high-power switching devices.
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