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Development and test of domestic phase locked
loop for active hydrogen maser
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Abstract: The spaceborne hydrogen maser atomic clock is the core support of modern navigation
satellites. To ensure national security and enhance competitiveness,a simulated phase-locked receiver was
developed using domestically produced components. The overall design structure of the phase-locked
receiver, the design principles of the phase-locked loop,and the establishment of an equivalent noise model
were analyzed.Simulations were conducted to evaluate the impact of different loop parameters on the short-
term frequency stability of the hydrogen maser, followed by experimental validation, providing theoretical
guidance for future debugging. The final test results demonstrate that, under the condition of using
domestic components, the phase-locked receiver can achieve 1.35 X 107%/1 s and 3.22 X 107"*/10 s,
verifying the feasibility of this circuit design,ensuring both reliability and stability.
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