
The Scientist and Engineer's Guide to 

Digital Signal Processing 

Second Edition 

Page 1 of 8 SONOS EXHIBIT 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Be sure to visit the book's website at: 

www.DSPguide.com 

Page 2 of 8 SONOS EXHIBIT 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


The Scientist and Engineer's Guide to 

Digital Signal Processing 

Second Edition 

by 
Steven W. Smith 

California Technical Publishing 
San Diego, California 

Page 3 of 8 SONOS EXHIBIT 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


The Scientist and Engineer's Guide to 

Digital Signal Processing 
Second Edition 

by 
Steven W. Smith 

copyright© 1997-1999 by California Technical Publishing 

All rights reserved. No portion of this book may be reproduced or 
transmitted in any form or by any means, electronic or mechanical, 
without written permission of the publisher. 

ISBN 0-966017 6-7-6 
ISBN 0-9660176-4-1 
ISBN 0-9660176-6-8 
LCCN 97-80293 

hardcover 
paperback 
electronic 

California Technical Publishing 
P.O. Box 502407 
San Diego, CA 92150-2407 

To contact the author or publisher through the internet: 
website: DSPguide.com 
e-mail: Smith@DSPguide.com 

Printed in the United States of America 
First Edition, 1997 
Second Edition, 1999 

Important Legal Information: W aming and Disclaimer 
This book presents the fundamentals of Digital Signal Processing using examples from common science and 
engineering problems. While the author believes that the concepts and data contained in this book are accurate and 
correct, they should not be used in any application without proper verification by the person making the application. 
Extensive and detailed testing is essential where incorrect functioning could result in personal injury or damage to 
property. The material in this book is intended solely as a teaching aid, and is not represented to be an appropriate 
or safe solution to any particular problem. For this reason, the author, publisher, and distributors make no 
warranties, express or implied, that the concepts, examples, data, algorithms, techniques, or programs contained 
in this book are free from error, conform to any industry standard, or are suitable for any application. The author, 
publisher, and distributors disclaim all liability and responsibility to any person or entity with respect to any loss 
or damage caused, or alleged to be caused, directly or indirectly, by the information contained in this book. If you 
do not wish to be bound by the above, you may return this book to the publisher for a full refund. 

Page 4 of 8 SONOS EXHIBIT 1025f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


CHAPTER 

28 
Digital Signal Processors 

Digital Signal Processing is carried out by mathematical operations. In comparison, word 
processing and similar programs merely rearrange stored data. This means that computers 
designed for business and other general applications are not optimized for algorithms such as 
digital filtering and Fourier analysis. Digital Signal Processors are microprocessors specifically 
designed to handle Digital Signal Processing tasks. These devices have seen tremendous growth 
in the last decade, finding use in everything from cellular telephones to advanced scientific 
instruments. In fact, hardware engineers use "DSP" to mean Digital Signal Processor, just as 
algorithm developers use "DSP" to mean Digital Signal Processing. This chapter looks at how 
DSPs are different from other types of microprocessors, how to decide if a DSP is right for your 
application, and how to get started in this exciting new field. In the next chapter we will take a 
more detailed look at one of these sophisticated products: the Analog Devices SHARC® family. 

How DSPs are Different from Other Microprocessors 

In the 1960s it was predicted that artificial intelligence would revolutionize the 
way humans interact with computers and other machines. It was believed that 
by the end of the century we would have robots cleaning our houses, computers 
driving our cars, and voice interfaces controlling the storage and retrieval of 
information. This hasn't happened; these abstract tasks are far more 
complicated than expected, and very difficult to carry out with the step-by-step 
logic provided by digital computers. 

However, the last forty years have shown that computers are extremely capable 
in two broad areas, (1) data manipulation, such as word processing and 
database management, and (2) mathematical calculation, used in science, 
engineering, and Digital Signal Processing. All microprocessors can perform 
both tasks; however, it is difficult (expensive) to make a device that is 
optimized for both. There are technical tradeoffs in the hardware design, such 
as the size of the instruction set and how interrupts are handled. Even 
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