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Abstract: The event timer can realize high-precision and high-stability measurement of the input event time, and the
operating frequency is not limited by the measurement interval. It is an indispensable device for satellite-to-ground laser
time transfer. In order to meet the evaluation requirements of the rapid development of spaceborne atomic clocks, sub-fem-
tosecond stability and picosecond accuracy are proposed for the measurement of laser emission, arrival and return epochs in
the laser time transfer technology. A high-precision event timer is developled by using FPGA and timing chip THS788. Its
measurement accuracy is about 8 ps, the nonlinear error is less than 1 ps, and the measurement frequency is greater than 10
kHz. The reference frequency divided signal is used as the calibration signal to realize the real-time calibration of the delay
drift and 5 times of improved measurement stability, so that the time deviation (TDEV) is better than 0.07 ps@300 s and
0.84 ps@1 day which applied in payload of China space station. The performance of the developed event timer reaches the
level of the international mainstream product A033-ET, which not only meets the time-frequency transfer requirements of
atomic clocks with 107" level accuracy, but also can be used for millimeter-level precision satellite laser ranging, which has
good promotion and application value.

Key words: satellite laser ranging (SLR); laser time transfer (LTT); event timer (ET); picosecond; time deviation
(TDEV)
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