Title: Analog Frequency Synthesizers: A Short Tutorial
Abstract:
Phase-locked loop (PLL) circuits are a key component of most modern communication
circuits, and are also used in a variety of digital processor applications in order to
generate high frequency, low jitter clock sources. This tutorial-level presentation will
present an overview of analog frequency synthesizers, including basic concepts and
recent innovation. Classical integer-N synthesizers will first be examined in order to
provide background on basic PLL components, modeling, and system level
tradeoffs. Fractional-N synthesizers will then be presented along with key concepts in
Sigma-Delta modulation. Finally, high level design and simulation techniques are
presented, as well as results from an example implementation.
** Second Talk (roughly one hour) ***
Title: High Performance Digital Fractional-N Frequency Synthesizers
Abstract:
Digital phase-locked loops provide many implementation advantages compared to their
analog counterparts by avoiding large capacitors for loop filters and the complications of
designing analog-intensive components such as charge pumps. A key question, however,
is whether such digital structures can support high performance applications in which
low jitter and high PLL bandwidth is required? In this talk, we address this question by
discussing techniques to achieve high performance digital fractional-N synthesizers,
including high resolution time-to-digital conversion, digital quantization noise
cancellation, and low-jitter divider structures. Measured results of a prototype will
demonstrate that <300 fs of rm jitter can be achieved with a relatively high PLL
bandwidth of 500 kHz.
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