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Abstract

Delta-Sigma Modulation (DSM) is increasingly used in digital to analog
converters and frequency synthesizers. Classical analysis of DSM makes
assumptions about quantisation that promote linear ways of thinking. Many of the
unexpected phenomena that degrade the performance of real systems are due to
underlying nonlinear effects. The use of finite state machines adds a further level
of complexity. This tutorial is in four parts. Part | addresses ideal Digital Delta-
Sigma Modulator (DDSM), explains what signal processing assumptions are
commonly made to understand its operation, and presents an overview of
applications of DDSMs. Part Il focuses on the real DDSM, identifying what can
go wrong and why. Part Il presents state of the art solutions to problems that
result from nonlinearities and finite states. The key issue addressed is spurious
tones: how they arise and how to eliminate them. Part IV addresses complexity
reduction strategies facilitated by error-masking.

Marketing Info

This tutorial is aimed at students, researchers, faculty, and practising engineers
who are working with DSMs. Those who attend the tutorial will become familiar
with the assumptions underlying conventional approaches to the design and
operation of DDSMs, and the limitations thereof. They will be able to recognise
nonideal behaviors that result from nonlinearity and finite states, and will be
aware of state of the art solutions to optimize performance.
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