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COURSE OUTLINE:

1. Introduction:  a) Concept of Synchronization. B) PLL Applications. c) Basic Structure of PLL’s
2. Loop Fundamentals: a) Basic PLL transfer Function. b) Second Order Loop c) PLL Loop Gain. d) Bode Plots and Root locus Plots. e) Stability of PLL’s

3. Noise Performance: a) PLL Linear Analysis.  b)PLL Nonlinear Analysis
4. Steady-State Analysis and Linear Tracking: a) Steady-state and transient tracking characteristics. b) Nonlinear Tracking Lock Limits. c) Concepts of Hold-in Range.

5. Acquisition: a) Characterization. b) Phase and frequency acquisition
Loop Components and Circuits: a) Loop filters, passive and active.  b) Phase Frequency Detectors, concepts and circuits. c) Charge Pumps. d) Voltage Controlled Oscillators (VCO’s).

6. Frequency Synthesizers: a) Basic Concepts. c) Transfer Function. d) Translation Loops

7. Data Synchronizers: a) General Principles. b) Carrier Synchronization.

c) Clock Synchronization.

HOMEWORKS AND TESTS

--- Projects:   Three Projects  (PLL Analysis, Circuit Design, and Simulation).

--- Tests:         One Midterm and One Final.

RECOMMENDED TEXT:   FLOYD M. GARDNER, “ Phaselock Techniques,” Second Edition, John Wiley, 1979.

REFERENCES: 

1. Dan H. Wolaver, “Phase-Locked Loop Circuit Design,” First Edition Princeton- Hall, 1991

2. Heinrich Meyer and Gerd Ascheid, “Synchronization in Digital Communication,” Vol. 1 & 2, John Wiley & Sons, 1990

PREREQUISITES:

Background in basic network theory, and signals and systems.  Recommend background in integrated circuits

(EEE433) and feedback control systems (EEE480).
