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Design and Reliability Testing of LED Smart Power Supply Circuit with Multi-Function Protection
Zeng Yuan
Jinhua Xinyuan Technology Co., Ltd., Jinhua, Zhejiang 321000

[ Abstract ] LED lighting has been widely adopted across industries due to its energy efficiency and long lifespan. The performance
and reliability of its core component—the LED smart power supply—directly impact system safety and stability. To
address common power supply issues like overcurrent, overvoltage, and overheating, as well as insufficient coordination
between intelligent control and protection mechanisms, this paper proposes an integrated LED smart power supply
circuit with multi-functional protection. Based on a flyback topology, the design incorporates protection mechanisms for
overcurrent, overvoltage, overheating, short circuits, and surges, while embedding an intelligent control module to
enable dynamic parameter adjustment and fault prediction. The paper details the hardware design of the main power
circuit, protection units, and intelligent control module, and establishes a reliability testing system covering
environmental adaptability, electrical performance stability, and lifespan evaluation. Tests demonstrate that the power
supply achieves a protection response time < 10w s under extreme conditions, with intelligent adjustment precision
error < *2%. Its overall reliability exceeds traditional power supplies by over 40%, meeting the safety and efficiency
requirements for LED lighting in various scenarios. This study provides theoretical and practical support for developing
high-performance LED power supplies.

[ Key words ] LED smart power supply; multiple protection; circuit design; flyback topology; reliability testing; fault warning
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