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Hardware design of signal processing board
card for dual-frequency laser interferometry system

DU Hao, XUE Bing, WANG Jian, ZHANG Wentao, GAO Huiying
(School of Optoelectronic Engineering, Guilin University of Electronic Technology, Guilin Guangxi 541004, China)

Abstract: According to the characteristics of dual-frequency laser interference signal, a 5-channel optical signal acquisition and
hardware processing circuit is designed for the optical signal containing 20 MHz laser signal frequency difference, +16 MHz
Doppler frequency shift and 632.99 nm wavelength information. The scheme uses avalanche photodiode (APD) to achieve
high-speed optical/electrical conversion of 70 nW~7 pW low-light signals, suppresses out-of-band noise through a 5th order
Chebyshev differential bandpass filter, and uses automatic gain control (AGC) circuit to dynamically compensate for different
optical power signals. The test results show that the board improves the signal-to-noise ratio by about 25.78 dB, achieves an
electronic subdivision higher than 2 048 in the speed range of 0.1~20 mm/s, and achieves a displacement measurement resolu-

tion of sub-nanometers, which significantly improves the measurement accuracy and dynamic response ability of the system.
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