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Control system design of 515-nm high power laser
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(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
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Abstract: In order to realize the stable and safe output of lasers, a control system based on a 515-nm high-
power laser is designed. Firstly, the pump drive module of the system is studied. The analog sampling of the
module is completed by Field Programmable Gate Array (FPGA) and the calculation output is completed in
Digital Signal Processing (DSP). The closed-loop control of the constant current source is completed by us-
ing the digital Proportion-Integral-Derivative (PID) algorithm. Secondly, a Thermo Electric Cooler (TEC) is
used to achieve the stable temperature control of the frequency doubling crystal module, and the Negative
Temperature Coefficient (NTC) is used as the feedback to realize the temperature control. Finally, the hu-
man-computer interaction system of the laser is designed, which realizes the real-time monitoring, judgment
and storage of the internal state of the laser. In order to verify the effectiveness of the control system, a pump
is selected for testing. The experimental results show that the pump drive module can work continuously and
stably, and the control system can monitor the internal state of the laser in real time, which is safe and reli-

able. The laser output center wavelength after frequency doubling is 514.98 nm, the power can reach 170 W,
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and the optical power stability is £0.07 dB. All devices and equipment for the control system are made in

China, meeting the system design requirements of 515-nm high-power laser.

Key words: fiber laser; pump drive module; laser control system
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