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OO0TKTAIAOY IXTOPIAI A:108
Kotd Metdgpoaow Eleudepiou Beviléhou
A. Kaxdopdvoe ExS.

Yuvpviwtdxme, Adrva

It being the fashion of men, what they wish to be true to admit even upon an
ungrounded hope, and what they wish not, with a magistral kind of arguing to reject.

Thucydides (the Peloponnesian War Part I), IV:108
Thomas Hobbes Trans., Sir W. Molesworth ed.
In The English Works of Thomas Hobbes of Malmesbury, Vol. VIII

I have been introduced to clock design very early in my professional career when
I was tapped right out of school to design and implement the clock generation and
distribution of the Alpha 21364 microprocessor. Traditionally, Alpha processors ex-
hibited highly innovative clocking systems, always worthy of ISSCC/JSSC publica-
tions and for a while Alpha processors were leading the industry in terms of clock
performance. I had huge shoes to fill. Obviously, I was overwhelmed, confused and
highly confident that I would drag the entire project down. When a few years later
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Carl Harris asked me to do a book on clocking for the Springer Integrated Circuits
and Systems Series, I readily agreed with the hope that I could save young and as-
piring clock designers substantial time and frustration by providing leads and maybe
answers to the questions that I had when I was embarking on the Alpha clock design
quest. As my choice of opening quotation would suggest, clock design can be a mine-
field of misconceptions based on little more than a reluctance to apply Kirchhoff’s
laws, basic constituent relationships, and a little bit of common sense.

In addition to my personal design experience, the choice of material for this book
has been heavily informed by my long tenure in the International Solid-State Circuits
Conference (ISSCC) program committee. The subjects covered reflect to a large ex-
tent the collective interests and foci of both industry and academia with respect to
clocking based on ISSCC submissions. The only exception is that there is no cover-
age of phase locked loop design since there are a number of recent texts available on
this subject matter.

It is my hope that this book will help engineers and students interested in clock
design obtain the appropriate mental models and design viewpoints, capture design
trends that have appeared over the last few years, and provide a comprehensive list
of references for further study. I am indebted to my co-authors for providing precise,
structured and complete coverage in their respective chapters in addition to main-
taining a viewpoint that is very up to date and highly reflective of current trends in
the industry. I hope that the reader will not find “ungrounded hopes” and “magistral
arguings” in this book.

Carl Harris and Katelyn Stanne of Springer deserve special thanks for helping
me throughout the preparation of the manuscript. I wish to acknowledge a number
of colleagues at Cavium Networks for their helpful and stimulating discussions and
excellent feedback: Scott Meninger, Ethan Crain, David Lin, and Suresh Balasubra-
manian. I would like to thank my bosses at Cavium Networks Anil Jain and Syed
Ali for building a great semiconductor company from the ground up and an excellent
working environment that fosters creativity and innovation in addition to maintaining
a sharp focus on product development and company value. I would especially like
to thank Anil Jain for entrusting me with the Alpha clocking project while being my
boss at Compaq Computer which helped me acquire the background and skills nec-
essary to produce this book. Above all, I would like to thank my wife Margarita not
only for putting up with my constant working on this book but also for typesetting
the entire manuscript in I&TEX and retouching figures as needed. I could not have
done this without her.

Boston, Massachusetts T.X.
December 2008
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