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Abstract: In recent years, the number of satellites around the world has shown a rapid growth trend and is
playing an increasingly important role in navigation, remote sensing and communication systems. The satellite
time-frequency system, as an indispensable core of satellites, is essential for enabling high-precision satellite
navigation, advanced remote sensing capabilities, and efficient communication. It also serves as an important
indicator of a nation’s technological capabilities. Based on the comprehensive analysis of the current
development status of the time-frequency system of navigation, remote sensing, communication and other
satellites, the specific technical details of the core elements of the satellite time-frequency system such as
time-frequency source, time maintenance, time user and time transmission channel are described in detail. At the

same time, the existing problems and challenges of the current time-frequency system are analyzed, and the
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future development trend of the satellite time-frequency system is evaluated. The research content can be used as

a valuable reference for the research and development of satellite time-frequency system, and also provide

corresponding guidance for researchers in related fields.

Key words: satellite time-frequency system; atomic clock; crystal oscillator; time transfer
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