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Application of Bridge-Free PFC and Third- Generation Semiconductor in High
Power Supply: Comparative Study of Charger and Street Lamp Power Supply
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Abstract : Aiming at the design requirements of high—-power power supplies in the field of chargers and street
lamps, this paper compares and analyzes the technical adaptability and economic differences
between bridge—free PFC and third—generation semiconductor (SiC/GaN). The research shows that
the dynamic response and miniaturization of the adaptive charger are simplified by the high frequency
characteristics and topology of the bridgeless PFC, and the high temperature stability of the SiC
device is more suitable for the long—term reliability of the street lamp power supply. The high frequency
advantage of GaN promotes the fast charging efficiency, but its cost pressure and process bottleneck
restrict the large—scale application. Technical limitations focus on EMC complexity and material defect
rate, and breakthroughs need to be achieved through wide band gap material innovation and topology
optimization in the future. Based on the comparison conclusions, the differentiated research and
development strategy of chargers focusing on high—-frequency integration and protocol compatibility
and street lamp power to strengthen smart grid interaction is proposed, which provides a reference for
industry technology selection and policy deployment.
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