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The effect of crystal oscillator on the flight vehicle time
and frequency synchronization system
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Abstract: The flight vehicle time-frequency synchronization system uses bi-directional pseudo-range
measurement, and the pseudo-range information is obtained by measuring the signal arrival time. The crystal
oscillator is in vibration and dynamic state on the flight platform, which is affected differently from the static
scene on the ground, so it is very important for the selection and application of crystal oscillator. In this study, the
effects of crystal oscillator aging rate and crystal oscillator frequency bias are introduced, and the tracking loop
error model caused by various error sources is constructed. The simulation results show that the phase noise of
crystal oscillator caused by vibration and Allan’s deviation decreases with the increase of loop bandwidth, and it
increases with the increase of loop order; the selection of crystal oscillator with high stability and small
sensitivity can reduce the loop tracking error; the Allan’s deviation as the index of crystal oscillator selection has
a greater practical significance.
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