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The so-called «timing jitter» phenomenon is one of the problems,
frequently occurring during transmission and receiving data over communication
channels. This phenomenon appears in changing the signal period. This kind of
distortion can not be eliminated by means of the signal multiplication or
restriction, even in the case of a binary signal. It is well known that the phase-
locked loop (PLL) is an electronic device, which has many practical applications,
such as sync generators, division and multiplication of the signal frequency,
signal modulation and demodulation, amplification of phase-modulated signals,
etc. PLL may be also used for elimination of timing jitter effect. This confirms
relevance of the problem under consideration.

For a numerous applications, multiplication of a periodic signal frequency
is required. For example, the frequency of a motherboard clock oscillator may be
restricted owing to the parasitic capacitances and other effects, while the
frequency of the CPU clock register should be significantly higher. As another
example, one may mention wireless transceivers that use low-power electrical
oscillations generator which frequency should be varied by small prescribed
steps, e.g. from 900MHz up to 925MGts in 200kHz step size. These challenges
may be also effectively addressed through the use of PLL systems.

In the PhD thesis by R.V. Yoldashev, the approaches to the strict numerical
analysis of the classical analogue PLL system are described and an efficient
analytical method for computation of the performance index of the phase
detector/multiplicator is proposed. For various classes of high-frequency signals,
new types of characteristics of the phase detector are obtained and the model of
the PLL system dynamics is presented.

The commonly used approach to the analysis of PLL systems consists of a
numerical solution of differential equations. However, the high frequency (up to
tens of gigahertz) of the inner loop PLL signals causes serious difficulties for
numerical analysis of PLLs. For instance, the sample rate should be chosen
significantly small to describe adequately the generator output signal, which
causes difficulties, or even impossibility, to observe transients over a long period
of time. In the reviewed thesis an alternative approach is proposed, which
employs the special state space versions of PLL models. Such a kind of models
may be simulated with a significantly increased time step, which allows reducing
the calculation time of the system transients in hundreds of times or more.




The PhD thesis «Nonlinear Analysis and Synthesis of Phase-Locked
Loops» by R.V. Yuldashev is a complete research work, which contains a new
solution to the problem of PLL systems analysis. The results are new and
significant both for the theory and applications.
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