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Abstract

In the face of escalating global energy crises and growing environmental concerns, improving energy efficiency has become a focal
point of attention across various sectors. Motors, widely used in industrial and daily life as power equipment, have a significant
proportion of energy consumption in their drive systems. Therefore, developing efficient motor drive systems is urgent and has
become a hot research direction in both scientific and industrial circles. New power electronic devices, such as silicon carbide (SiC)
and gallium nitride (GaN) devices, exhibit superior performance due to their wide bandgap characteristics, including high power
density, low on-state resistance, and fast switching speed. In efficient motor drive systems, these new devices play an indispensable
role in key aspects like speed control and power factor correction. This paper delves into the application of new power electronic
devices in efficient motor drive systems, detailing their working principles, significant advantages, and the challenges they face
in practical applications. It aims to lay a solid theoretical foundation for further development of efficient motor drive systems and
support the industry’s transition towards more efficient and energy-saving practices.
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