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Abstract: With the increasing accuracy and stability of atomic clocks, the requirements for time transfer
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technology are getting higher and higher. Optical fiber time transfer has become an important time transfer
method due to its high accuracy and high stability, as well as safety, reliability and stability. The delay control
unit is an important part of fiber optic time transfer. The basic principle of optical fiber time transmission is to
obtain the transmission delay between the two places through estimation or actual measurement, and then realize
the synchronization of the transmission of time by compensating for the transmission delay. In this paper, a
large-range high-resolution time-delay control technology that can be used for fiber time transfer is realized by
the application of FPGA and PLL phase shifting technology. It has been proved by many experiments that the
system described in this paper can effectively control a large range of time difference, and control the deviation
of measured time difference to within £20 ps. The measured time difference data of 1 PPS signal output by the
time delay control module was analyzed to obtain a standard deviation of 8.2 ps. The stability of 1 PPS signal
output from the delay control module is 4.33 ps@1 s, 0.94 ps@]1 ks.

Key words: optical fiber time transfer; time delay control; field-programmable gate array(FPGA); phase
locked loop(PLL) phase shift
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