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Digital Servo-control System of Passive Hydrogen Maser Based on

DSP and FPGA

CHEN Wen-xing, LIN Chuan-fu

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Study of passive hydrogen maser in Shanghai Astronomical Observatory is intro-

duced. Electronics package has induced time-separated control method for the two control loop

of passive hydrogen maser, which is benefit to short term and middle term frequency stability.

According to the characteristics of DSP and FPGA, the digital servo control system of passive

hydrogen maser is designed, and the processing of error signal is realized. This project adopts

advanced DSP and FPGA chips, and a new solution is provided. In this system, FPGA controls

DSP and achieves the output. This paper introduces the hardware structure and software work

flow of this system, and the preliminary experimental result is presented. The measured frequency

stability is better than 1×10−12τ−1/2(1 s ≤ τ ≤ 10 000 s) and 1×10−14 /d.

Key words: miniature passive hydrogen maser; DSP; FPGA


