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Abstract: The active hydrogen maser is better than the current in orbit space passive hydrogen maser in
terms of frequency stability and drift rate, but it has the disadvantage of big volume and large weight. In order to
further reduce the weight of the circuit part, we propose a systematic control method based on digital circuits. By
analyzing the factors that affect the frequency stability of the active hydrogen maser, this method uses digital
methods such as digital demodulation, digital down-conversion, digital phase-lock loop to perform cavity
auto-tuning and crystal oscillator phase-locking. It improves the integration and flexibility of the circuit system.
It reduces circuit volume and weight. The experimental results show that the designed digital circuit control
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system has achieved the frequency locking of the constant temperature crystal oscillator and the resonant
frequency locking of the cavity. Its frequency stability is 2.59>1013 at 1 second, which is 30% lower than that of
the analog circuit control system. The frequency stability at 10 000 seconds is close to that of the analog circuit
control system. It has certain practical engineering value. This scheme can be used in the design of hydrogen
maser for next-generation Beidou navigation space satellites and can also be used in application scenarios such as
deep space exploration and pulsar timing.
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