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Review of Research on Active Thermal Control Technologies for
Power Modules

HUANGFU Yigeng, SONG Shaolin, Student Member, CPSS, WANG Xiaopeng, LI Fan, GAN Ziyu
(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Power semiconductor devices are the core of electric energy conversion and electric drive based on the
power electronics technology, which have broad application prospects in new energy generation, transportation, aerospace
and other fields. However, the problems such as degradation, failure and reliability caused by heat generation have
become bottlenecks that limit their further development, and it is urgent to explore effective thermal management
methods to improve their reliability and service life. In this paper, based on the introduction of thermal management
methods for power modules, the research progress in active thermal management methods is reviewed in detail, and these
methods are divided into device-level, system-level and multi-parameter comprehensive methods according to the
difference in control parameters. In addition, various methods are analyzed and compared. Finally, the development trend
and prospect of technologies for power devices which are related to junction temperature are put forward, providing a
reference for the subsequent research and applications.

Keywords: Power device; reliability; junction temperature control; active thermal control
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Fig. 5 Block diagram of inverter active thermal

management control system?
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