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Abstract :

This study has developed an innovative precision control system for industrial-grade high—power

semiconductor lasers, specifically designed for laser precision welding processes. Based on

advanced embedded control theory, the system employs a dual-processor architecture combining

high—performance MCU and FPGA as its core hardware, complemented by a comprehensive control

interface module and a user—friendly PC interface. This ensures precise and stable regulation of

laser power drive and power output. Integrated with laser power modulation and cross—clock

domain synchronization strategies, the system meets the diverse and high—precision requirements of

industrial—-grade processing, demonstrating exceptional adaptability and flexibility.
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