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This book describes the digitally intensive time-domain architectures and
techniques applied to millimeter-wave frequency synthesis, with the objective of
improving performance and reducing the cost of implementation. Coverage
includes system architecture, system level modeling, critical building block
design, and digital calibration techniques, making it highly suitable for those who
want to learn about mm-wave frequency generation for communication and radar
applications, integrated circuit implementation, and time-domain circuit and
system techniques.

¢ Highlights the challenges of frequency synthesis at mm-wave band using
CMOS technology

o Compares the various approaches for mm-wave frequency generation
(pros and cons)

¢ Introduces the digitally intensive synthesizer approach and its advantages

¢ Discusses the proper partitioning of the digitally intensive mm-wave
frequency synthesizer into mm-wave, RF, analog, digital and software
components

¢ Provides detailed design techniques from system level to circuit level

o Addresses system modeling, simulation techniques, design-for-test, and
layout issues

¢ Demonstrates the use of time-domain techniques for high-performance
mm-wave frequency synthesis
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Editorial Review
From the Back Cover

This book describes the digitally intensive time-domain architectures and techniques applied to millimeter-
wave frequency synthesis, with the objective of improving performance and reducing the cost of
implementation. Coverage includes system architecture, system level modeling, critical building block
design, and digital calibration techniques, making it highly suitable for those who want to learn about mm-
wave frequency generation for communication and radar applications, integrated circuit implementation, and
time-domain circuit and system techniques.

Key FeaturesInclude:

. Highlights the challenges of frequency synthesis at mm-wave band using CM OS technol ogy
. Compares the various approaches for mm-wave frequency generation, including pros and cons
. Introduces the digitally intensive synthesizer approach and its advantages

. Discusses the proper partitioning of the digitally intensive mm-wave frequency synthesizer into mm-wave,
RF, analog, digital and software components

. Provides detailed design technigues from system level to circuit level
. Addresses system modeling, simulation techniques, design-for-test, and layout issues

With this book you will learn:

1. The major mm-wave wireless applications and their requirements for frequency synthesis
2. The challenges and the opportunities of mm-wave frequency generation using CM OS technol ogy
3. System level modeling techniques and mm-wave circuit design and layout tricks

4. How to partition amixed-signal system into analog and digital portions, addressing their integration
and isolation

5. Advanced time-domain circuit techniques for mm-wave oscillators

6. Advanced calibration techniques for achieving high spectral purity and wideband frequency
modulation

About the Author

Wanghua Wu finished her PhD at the University of Delft in 2013 where she designed the first-ever 60-GHz
al-digital PLL (ADPLL) with programmable wideband frequency modulation capability in 65-nm CMOS
(from system modeling to | C implementation and testing software development). In 2013 she won the



second-prize award in the Broadcom University Research competition for the Ph.D. work on 60-GHz all-
digital PLL. Sheis currently a design engineer at Marvell Semiconductor Inc.

Before becoming a university professor in 2009, Robert Bogdan Staszewski was a design engineer /
industrial researcher for over 18 years, working in microelectronics and communication systems. He
concentrated on large system-on-chip (SoC) designs for wireless applications and before that was involved in
analog, RF, mixed-signal and digital designs. His approach is always to discover novel solutions that offer
clear advantages over existing designs. His commitment to innovation and quality has resulted in him
developing tens of full-custom mixed-signal complex I1C chips. Heis an IEEE Fellow for his contributions to
the digital RF communications systems.

John R. Long received the B.Sc. degree in electrical engineering from the University of Calgary, Calgary,
AB, Canada, in 1984, and the M.Eng. and Ph.D. degrees in electronics (with distinction) from Carleton
University, Ottawa, ON, Canada, in 1992 and 1996, respectively. He was with Bell-Northern Research for
ten years designing ASICs for Ghit/s fibre-optic transmission systems and from 1996 to 2001 as an Assistant
and then Assaciate Professor with the University of Toronto, Toronto, ON, Canada. Since January 2002, he
has been Chair of the Electronics Research Laboratory, Delft University of Technology, Delft, The
Netherlands. His current research interests include transceiver circuits for high-frequency, high-speed, and
low-power integrated wireless/wireline systems.

Users Review
From reader reviews:
William Jimenes:

Why don't make it to become your habit? Right now, try to ready your time to do the important work, like
looking for your favorite reserve and reading a reserve. Beside you can solve your condition; you can add
your knowledge by the book entitled Millimeter-Wave Digitally Intensive Frequency Generation in CMOS.
Try to make the book Millimeter-Wave Digitally Intensive Frequency Generation in CMOS as your buddy.
It means that it can being your friend when you feel alone and beside that course make you smarter than
before. Yeah, it is very fortuned for yourself. The book makes you far more confidence because you can
know anything by the book. So , we need to make new experience along with knowledge with this book.

Earnest M oss:

Information is provisions for people to get better life, information currently can get by anyonein
everywhere. The information can be a expertise or any news even restricted. What people must be consider
while those information which is within the former life are challenging be find than now's taking seriously
which one is appropriate to believe or which one the resource are convinced. If you get the unstable resource
then you understand it as your main information there will be huge disadvantage for you. All of those
possihilities will not happen within you if you take Millimeter-Wave Digitally Intensive Frequency
Generation in CMOS as the daily resource information.

Rita Lattimore:

The reason why? Because this Millimeter-Wave Digitally Intensive Frequency Generation in CMOSisan
unordinary book that the inside of the book waiting for you to snap the item but latter it will shock you with
the secret that inside. Reading this book next to it was fantastic author who have write the book in such



remarkable way makes the content interior easier to understand, entertaining approach but still convey the
meaning fully. So, it isgood for you for not hesitating having this anymore or you going to regret it. This
amazing book will give you alot of advantages than the other book have got such as help improving your
proficiency and your critical thinking approach. So , still want to hesitate having that book? If | ended up you
| will go to the reserve store hurriedly.

Robert McCauley:

Many people spending their time frame by playing outside along with friends, fun activity with family or just
watching TV all day every day. Y ou can have new activity to shell out your whole day by looking at a book.
Ugh, do you think reading a book can really hard because you have to take the book everywhere? It fine you
can have the e-book, delivering everywhere you want in your Smartphone. Like Millimeter-Wave Digitally
Intensive Frequency Generation in CMOS which is having the e-book version. So , try out this book? Let's
find.
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