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A method for solving the optimal bandwidth for atomic clock clean-up
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Abstract: Aiming at several different types of phase locked loops (PLLs) with different orders, the
limitations of the existing method of obtaining optimal bandwidth of PLL are analyzed,and a method for
solving the optimal bandwidth of PLL for atomic clock clean-up is proposed. Combining the “phase-noise
spectrum crossing”,the optimal bandwidth of the loop is evaluated by the degree of deviation between the
intersection of the phase noise spectrum and the amplitude plot of system and error transfer functions. Only
under certain conditions can the optimal bandwidth solving rule be used to achieve good performance for
atomic clock clean-up. The method presented in this paper complements and improves the previous studies
on the optimal bandwidth of PLL, overcomes the problem caused by using the “phase-noise spectrum
crossing” alone, and the numerical simulations have demonstrated the correctness of the approach
proposed. The simulation results show that the effect of the proposed method is obviously improved
compared with the “phase-noise spectrum crossing”,and the efficiency of clean-up can be improved by one

order of magnitude near the intersection.
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