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THE DESIGN OF CMOS RADIO-FREQUENCY INTEGRATED CIRCUITS
Second Edition

This is an expanded and thoroughly revised edition of Thomas H. Lee’s acclaimed
guide to the design of gigahertz RF integrated circuits.

In order to provide a bridge between system and circuit issues, there is a completely
new chapter on the principles of wireless systems. The chapters on low-noise ampli-
fiers, oscillators, and phase noise have been significantly expanded. The chapter on
architectures now contains several examples of complete chip designs, including a
GPS receiver and a wireless LAN transceiver, that bring together all the various theo-
retical and practical elements involved in producing a prototype chip. To complement
the new material, every other section of the book has been revised and updated.

The book is packed with physical insights and design tips, and it includes a his-
torical overview that sets the whole field in context. It contains hundreds of circuit
diagrams and many homework problems. This is an ideal textbook for students tak-
ing courses on RF design and a valuable reference for practicing engineers.

Thomas H. Lee received his Sc.D. from the Massachusetts Institute of Technology
and is an Associate Professor of Electrical Engineering at Stanford University. He
has been a Distinguished Lecturer of both the IEEE Solid-State Circuits Society and
the IEEE Microwave Theory and Techniques Society. He is the winner of four “best
paper” awards at international conferences as well as a Packard Foundation Fellow-
ship winner. Professor Lee is the author of more than a hundred technical papers and
holds thirty U.S. patents. He has co-founded several companies, including Matrix
Semiconductor.






THE DESIGN OF CMOS
RADIO-FREQUENCY
INTEGRATED CIRCUITS

SECOND EDITION

THOMAS H. LEE

Stanford University

BN CAMBRIDGE
) UNIVERSITY PRESS



CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sdo Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York, NY 10013-2473, UsA

www.cambridge.org
Information on this title: www.cambridge.org/g780521835398

© Cambridge University Press 1988
© Thomas H. Lee 2004

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 1988
Second edition first published 2004
10th printing 2012

A catalog record for this publication is available from the British Library.
Library of Congress Cataloging in Publication Data

Lee, Thomas H., 1959—
The design of CMOS radio-frequency integrated circuits / Thomas H. Lee - 2nd ed.
p. cm.
ISBN 0-521-83539-9 hardback
1. Metal oxide semiconductors, Complementary - Design and construction. 2. Radio frequency
integrated circuits — Design and construction. 3. Radio - Transmitter-receivers. I, Title.
TK7871.99.M44144 2004
621.39732 - dc22 2003061322

1SBN 978-0-521-83539-8 Hardback
Cambridge University Press has no responsibility for the persistence or accuracy of urLs for external or third-

party Internet Web sites referred to in this publication and does not guarantee that any content on such Wieb
sites is, or will remain, accurate or appropriate.



To my parents, who had no idea what they
were starting when they bought me a pair
of walkie-talkies for my sixth birthday
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