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Optimal Design of Digital Phase-Locked Loop

Chen Xin, Wu Ning
(College of Electronic and Information Engineering, Nanjing University of Aeronautics &.

Astronautics, Nanjing, 210016, China)

Abstract ; To improve the performance of the clock source in avionics, a theoretic analysis method is pro-

posed to focuse on the clock source generator, digital phase-locked loop (DPLL). Based on the DPLL =z-

domain model, the theoretic analysis deduces the time-domain response formulas of the noises in DPLL.

With the help of the response formulas, the effects of DPLL loop parameters on the jitter performance

are analyzed to guide the DPLL design. To verify the theoretic analysis, a DPLL behavior model is de-

veloped in MATLAB. The simulation results show that the jitter performance of DPLL with the opti-

mum filter parameters is improved significantly.
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ADPLL parameters such as £, are initialed;
fori=2mpts  %npts is the simulation numbers
PFD outputs #,—¢,;
nonlinear operation of the PFD;
TDC quantizes the phase error where the quantization
noise is modeled as n,;
DLF outputs code based on the phase error where the
quantization noise of the DLF is modeled as 7;
DCO outputs the clock with the corresponding period ;
The period of the clock is adjusted by noise source 7,;
DIV generates the divided clock ;
calculate the next falling time ¢, for reference clock;
adjust the falling time ¢, by noise source 7,;
calculate the next falling time ¢, for divided clock;
end
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