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Abstract; A digital servo system for rubidium atomic clocks based on second-order integration is proposed to address in-
sufficient phase control accuracy in traditional rubidium atomic clock taming algorithms. By constructing a bipolar integral
control architecture and using first-order integration, the fast locking of crystal oscillator frequency is achieved. By combined
with the second-order integration to suppress a phase accumulation error, the output phase is synchronized with the frequen-
cy integration of rubidium atomic clock transition spectral lines, significantly improving the stability and timing accuracy of
rubidium atomic clock output signals. Through simulation analysis, calculation, and experimental verification, the results
show that the rubidium atomic clock digital servo system based on the second-order integration can effectively reduce the ta-
ming and locking time of rubidium atomic clocks. Under GNSS controlled taming state, key performance indicators such as
timing phase accuracy, timekeeping phase accuracy. and frequency stability of rubidium atomic clocks are significantly im-
proved, which can effectively support the expansion and application of rubidium atomic clocks in some rapid deployment and
response systems.
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