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Abstract

This paper proposed a novel all-digital phase-locked loop (ADPLL). By using the self-sampling PI
control method, it can obtain a phase-locked output signal without steady-state error and with
less jitter. The designed ADPLL is able to adjust the mode number of the digital loop filter accord-
ing to the phase error between the two input signals of the digital phase detector. In this way, the
ADPLL can optimize the lock-in speed when the system stability is also guaranteed. The paper es-
tablishes the mathematical model of the ADPLL based on the analysis of the operating characteris-
tic of each module. Using the obtained system transfer function, the paper analyzes the perfor-
mance parameters of the ADPLL, and provides the guiding principle of the parameters design. The
validity of theoretical analysis is verified by experimental test in the final of this paper.
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Figure 1. Block diagram of the proposed all-digital phase-locked loop
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Figure 2. Operation waveform of the proposed all-digital phase-locked loop
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Figure 3. The block diagram of the linear model for the proposed ADPLL
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Figure 5. Dynamic-state and steady-state performance with a phase jump of —60° when k, = 4
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Figure 6. Dynamic-state and steady-state performance with a phase jump of —60° when k;, = 16
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