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Theoretical Analysis of Digital PLL
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ABSTRACT

By setting a new model to describe the time-discontinuous operation of PLL loop which used
tri-state and sample-hold method, the stability analysis of nonlinear PLL has been performed in
z-domain and the state equations for the transient response has been introduced. Until now, the lin-
ear analysis by approximation of time-discontinuous to time-continuous operaion had not found the
unstable region of time-discontinuous digital PLL exactly. However, the analysis in z-domain by
the new model has been found the unstable region where the time-continuous analysis had have

not. Therefore the limit of loop coefficient has been computed to design digital PLL optimally.
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Fig. 1 Block diagram of charge-pump PLL.
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Fig. 2 Time discrete model for charge-pump PLL.
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Fig. 3 Block diagram of sample-hold PLL.
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Fig. 5 Possible two states of initial phase error.
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Fig. 15 Roots of 3rd order sample-hold PLL's characteristic equation and transient responses (b=5, k12=2.0, wi12=25)
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