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Abstract

The basic binary quantized first-order digital phase locked loop (DPLL) is modified in
order to reduce the aquisition time and steady-state phase error. Adding the loop that corrects
the phase difference by detecting the falling zero-crossing time, an effort for the improving
the performance is performed and the performance compared with that of the basic DPLL.

Using a graphical method, the phase locking processes of the modified DPLL for a phase
step and a frequency step input are depicted visually in the absence of noise. The performance
of the modified DPLL for a sinusoidal input added narrow band random noise is evaluated
using the Chapman-Kolmogorov equation. This approach is verified by direct computer
simulation.

The steady-state phase error and the average aquisition time of the modified DPLL are
compared with those of the basic DPLL. It is shown that the aquisition time of the modified
DPLL is shortened about twice, also, as signal to noise ratio increases, the effect of the modifi-
cation increases and the steady-state phase error approaches to zero,
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