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A programmable laser energy attenuator based on STM32

NIU Yanmin, SU Junhong
(School of Optelectronic Engineering, Xi” an Technological University, Xi’ an 710032, China)

Abstract: In order to realize the laser energy attenuation, a cascade three-set disc attenuator was proposed to achieve wide
range of attenuation of laser energy. In the attenuation system, exact rotation of attenuation plates was achieved with the stepper
motor driven by the pulse generated by the STM32 timer and with the position decided by the Hall sensor. The opto-mecahanical

parts, motor driver and rotation control mechanism were analyzed. The experimental results show that attenuation range is 0% ~

97.51% . Reliability and repeatability of the system are verified. The results are helpful for high power laser attenuation.
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Fig. 1 Simple attenuator structure
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Fig.2 Curve of 100 combination values and ideal values by using MATLAB

software
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Table 1 -~ Actual transmission rate

attenuation piece 3*

1 1 1

attenuation piece 1% attenuation piece 2*

0.2040 0.3008 0.4051
0.6150 0.5103 0.6126
0.8120 0.7097 0.7080
0.9269 0.9266 0.8193
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Fig.3 Flow chart of disc rotation control
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Fig.4 Debugging interface of attenuation system
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Fig. 6 Actual transmittance curve of 70 combination values
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Table 2 Test data of attenuation system
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Fig.5 Design error of 100 combination values and ideal values
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