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A new and innovative paradigm for RF frequency synthesis and wireless
transmitter design

Learn the techniques for designing and implementing an all-digital RF frequency
synthesizer. In contrast to traditional RF techniques, this innovative book sets
forth digitally intensive design techniques that lead the way to the development
of low-cost, low-power, and highly integrated circuits for RF functions in deep
submicron CMOS processes. Furthermore, the authors demonstrate how the
architecture enables readers to integrate an RF front-end with the digital back-
end onto a single silicon die using standard ASIC design flow.

Taking a bottom-up approach that progressively builds skills and knowledge, the
book begins with an introduction to basic concepts of frequency synthesis and
then guides the reader through an all-digital RF frequency synthesizer design:

Chapter 2 presents a digitally controlled oscillator (DCO), which is the●

foundation of a novel architecture, and introduces a time-domain model used
for analysis and VHDL simulation
Chapter 3 adds a hierarchical layer of arithmetic abstraction to the DCO that●

makes it easier to operate algorithmically
Chapter 4 builds a phase correction mechanism around the DCO such that the●

system's frequency drift or wander performance matches that of the stable
external frequency reference
Chapter 5 presents an application of the all-digital RF synthesizer●

Chapter 6 describes the behavioral modeling and simulation methodology used●

in design

The final chapter presents the implementation of a full transmitter and
experimental results. The novel ideas presented here have been implemented and
proven in two high-volume, commercial single-chip radios developed at Texas
Instruments: Bluetooth and GSM.

While the focus of the book is on RF frequency synthesizer design, the
techniques can be applied to the design of other digitally assisted analog circuits
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as well. This book is a must-read for students and engineers who want to learn a
new paradigm for RF frequency synthesis and wireless transmitter design using
digitally intensive design techniques.
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integrate an RF front-end with the digital back-end onto a single silicon die using standard ASIC design
flow.
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The final chapter presents the implementation of a full transmitter and experimental results. The novel ideas
presented here have been implemented and proven in two high-volume, commercial single-chip radios
developed at Texas Instruments: Bluetooth and GSM.

While the focus of the book is on RF frequency synthesizer design, the techniques can be applied to the
design of other digitally assisted analog circuits as well. This book is a must-read for students and engineers
who want to learn a new paradigm for RF frequency synthesis and wireless transmitter design using digitally
intensive design techniques.
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Editorial Review

From the Back Cover
A new and innovative paradigm for RF frequency synthesis and wireless transmitter design

Learn the techniques for designing and implementing an all-digital RF frequency synthesizer. In contrast to
traditional RF techniques, this innovative book sets forth digitally intensive design techniques that lead the
way to the development of low-cost, low-power, and highly integrated circuits for RF functions in deep
submicron CMOS processes. Furthermore, the authors demonstrate how the architecture enables readers to
integrate an RF front-end with the digital back-end onto a single silicon die using standard ASIC design
flow.

Taking a bottom-up approach that progressively builds skills and knowledge, the book begins with an
introduction to basic concepts of frequency synthesis and then guides the reader through an all-digital RF
frequency synthesizer design:

Chapter 2 presents a digitally controlled oscillator (DCO), which is the foundation of a novel architecture,●

and introduces a time-domain model used for analysis and VHDL simulation
Chapter 3 adds a hierarchical layer of arithmetic abstraction to the DCO that makes it easier to operate●

algorithmically
Chapter 4 builds a phase correction mechanism around the DCO such that the system's frequency drift or●

wander performance matches that of the stable external frequency reference
Chapter 5 presents an application of the all-digital RF synthesizer●

Chapter 6 describes the behavioral modeling and simulation methodology used in design●

The final chapter presents the implementation of a full transmitter and experimental results. The novel ideas
presented here have been implemented and proven in two high-volume, commercial single-chip radios
developed at Texas Instruments: Bluetooth and GSM.

While the focus of the book is on RF frequency synthesizer design, the techniques can be applied to the
design of other digitally assisted analog circuits as well. This book is a must-read for students and engineers
who want to learn a new paradigm for RF frequency synthesis and wireless transmitter design using digitally
intensive design techniques.

About the Author
ROBERT BOGDAN STASZEWSKI, PhD, is a Distinguished Member of Technical Staff with the Digital
RF Processor Group of Texas Instruments, where he co-invented and developed the Digital RF Processor
(DRPTM), a novel, all-digital transmitter and digitally intensive direct-sampling receiver architecture.
Before joining Texas Instruments, Dr. Staszewski worked with Alcatel Network Systems as a design
engineer.

PORAS T. BALSARA, PhD, is Professor of Electrical Engineering at the Erik Jonsson School of
Engineering and Computer Science, The University of Texas at Dallas, where he teaches and conducts
research in high-speed, low-power circuit design, VLSI circuits and architectures for signal processing and
communication, and reconfigurable systems. He is also the Director of the University's Center for Integrated
Circuits and Systems.



Users Review

From reader reviews:

Lori McDonald:

Do you have favorite book? For those who have, what is your favorite's book? E-book is very important
thing for us to be aware of everything in the world. Each book has different aim or even goal; it means that
publication has different type. Some people truly feel enjoy to spend their time and energy to read a book.
They can be reading whatever they take because their hobby will be reading a book. What about the person
who don't like reading through a book? Sometime, man feel need book whenever they found difficult
problem or even exercise. Well, probably you will want this All-Digital Frequency Synthesizer in Deep-
Submicron CMOS.

George Medrano:

Inside other case, little folks like to read book All-Digital Frequency Synthesizer in Deep-Submicron CMOS.
You can choose the best book if you want reading a book. Given that we know about how is important the
book All-Digital Frequency Synthesizer in Deep-Submicron CMOS. You can add know-how and of course
you can around the world by way of a book. Absolutely right, mainly because from book you can learn
everything! From your country until eventually foreign or abroad you will find yourself known. About
simple issue until wonderful thing you are able to know that. In this era, you can open a book or maybe
searching by internet gadget. It is called e-book. You can use it when you feel fed up to go to the library.
Let's learn.

Christine Cote:

Nowadays reading books be than want or need but also become a life style. This reading routine give you lot
of advantages. The benefits you got of course the knowledge even the information inside the book in which
improve your knowledge and information. The knowledge you get based on what kind of e-book you read, if
you want drive more knowledge just go with education and learning books but if you want sense happy read
one along with theme for entertaining for example comic or novel. The actual All-Digital Frequency
Synthesizer in Deep-Submicron CMOS is kind of book which is giving the reader unstable experience.

Pamela Stanley:

You are able to spend your free time to learn this book this guide. This All-Digital Frequency Synthesizer in
Deep-Submicron CMOS is simple to bring you can read it in the park, in the beach, train along with soon. If
you did not have much space to bring the particular printed book, you can buy the particular e-book. It is
make you quicker to read it. You can save the particular book in your smart phone. Therefore there are a lot
of benefits that you will get when you buy this book.
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