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Abstract: According to the user’s demand and resource conditions, the NTSC (the National Time Service
Center, Chinese academy of sciences) has reproduced the time-frequency signal synchronizing with the
reference clock in the slave station with a straight-line distance of 300 km based on the high stability crystal
oscillator in the master station, and realized the time-frequency synchronization between two stations hundreds
of kilometers apart. According to the characteristics of the application scenario, a performance test scheme for
high stability crystal oscillator is designed. It is found that the frequency accuracy of high stability crystal
oscillator has a great influence on the time synchronization accuracy. To ensure the synchronization

performance between master and slave sites in the absence of external taming conditions, the high stability
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crystal oscillator of the master station is mechanically adjusted. After the adjustment, the peak value of the time
difference between the two stations is reduced from 190 ns to 60 ns, and the standard deviation (STD) is within
15 ns, which met the application requirements of time synchronization between two stations. According to the
analysis of test results, further improvement of the synchronization accuracy can be obtained by improving the
frequency stability and frequency accuracy of the reference source.

Key words: frequency source; high stability crystal oscillator; time synchronization; relative deviation of

frequency
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