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Abstract: In order to meet the needs of high-precision time synchronization, a high-precision phase micro
stepper 1 PPS (pulse per second) signal prototype generator was developed. The working principles of DDS
(direct digital synthesizer) and CPLD (complex programmable logic device) technology for signal synthesis and
phase shifting are given respectively. On this basis, the advantages and disadvantages of such two technologies
are analyzed in depth. A method of combining CPLD and DDS technology is studied, where the CPLD is used to
count the reference signal to realize the coarse phase adjustment of the integer multiple period and synthesize the
1 PPS signal, and the internal phase offset register of DDS is used to achieve fine phase adjustment of the
fractional period of the signal generated by DDS. The whole system adopts the method of digital control
synthesis, which is simple in design and easy to control. The results show that the standard deviation between 1
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PPS signal and the reference signal is 95.8 ps, and the phase micro stepper resolution is 500 ps, which can meet
the requirement of high-precision phase shift in-high-precision time synchronization.

Key words: 1 PPS signal generator; phase micro-hop; complex programmable logic device (CPLD); direct
digital synthesizer (DDS)
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