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Abstract: With the development of information society, digital phase-locked loop (DPLL) attracts more and
more attention of researchers. As the key technology to evaluate the performance of DPLL, phase noise becomes
the key point of the study. The structure and work principle of DPLL were introduced, the phase noise model of
each module of the loop was established. Starting from the characteristics of flicker noise and white noise, the
influence factors of phase noise were analyzed qualitatively, and the influence of charge pump gain and loop filter

impedance on phase noise of PLL circuit was simulated to further verify the analysis results. The theoretical basis

was provided for improving the phase noise performance of DPLL.
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Fig.3 Curves of modeled DPLL noise and measurement
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Fig.4 Structure diagram of traditional charge pump phase detector
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Fig.5 Output of charge pump phase detector
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Fig.6  Output phase error of charge pump phase detector
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Fig.9 Phase noise simulation curves of PLL
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