
One-E-Way Exhibit 2016
Samsung Electronics Co., Ltd. et al. v. One-E-Way, Inc. 

IPR2025-01541



This text is printed on acid-free paper. 

Copyright © 1994 by John Wiley & Sons, Inc. 

All rights reserved. Published simultaneously in Canada. 

Reproduction or translation of any part of this work beyond 
that permitted by Section 107 or 108 of the 1976 United 
States Copyright Act without the permission of the copyright 
owner is unlawful. Requests for permission or further 
information should be addressed to the Permissions Department, 
John Wiley & Sons, Inc., 605 Third Avenue, New York, NY 
10158-0012. 

Library of Congress Cataloging in Publication Data: 

Dixon, Robert C. (Robert Clyde), 1932-
Spread spectrum systems-with commercial applications / Robert C. 

Dixon.-3rd ed. 
p. cm. 

"A Wiley-lnterscience publication." 
Includes index. 
ISBN 0-471-59342-7 
1. Spread spectrum communications. I. Title. 

TK5102.5.D55 1994 
621.382- dc20 93-8378 

Printed in the United States of America 

10 9 8 

- ----- - --



CHNIQUES 

lable to the communications 
cribed in a general way. This 
1s techniques and the signals 
1t (or at least most prevalent) 

useful techniques such as 
1inations of modulation forms 
useful application. Curiously ./ 
een the different techniques. 
ch form to a particular field. 

almost exclusively in radar. 
:ader a reasonably complete 
ology. 

;tly carrier-modulated, code 
1own and most widely used 
ir relative simplicity from the 
peed, fast-settling frequency 
d by Golomb et al. in Digital 
used in various space appli­
irect sequence modulation is 
systems, and even laboratory 
a number of code sequences 

1able to expect that direct 

2.1 DIRECT SEQUENCE SYSTEMS 19 

sequence modulation will become a familiar form of modulation in many 
areas in the foreseeable future. Even now, commercial applications of such 
systems are being contemplated (see part 2, Commercial Applications). 

Characteristics of Direct Sequence Signals 

Direct sequence modulation, as mentioned in Chapter 1, is just exactly that 
-modulation of a carrier by a code sequence. In the general case, the format 
may be AM (pulse), FM, or any other amplitude- or angle-modulation form. 
Very common, however, . is 180° biphase phase-shift keying, though the 
reasons for it may not be immediately obvious. The basic form of direct 
sequence signal is that produced by a simple, biphase-modulated (PSK) 
carrier. A spectrum typical of this signal format is shown in Figure 2.1 The 
main lobe bandwidth (null-to-null) of the signal shown is twice the clock rate 
of the code sequence used as a modulating signal. Each of the sidelobes has a 
bandwidth from null-to-null that is equal to the clock rate; that is, if the code 
sequence being used as a modulating waveform has a 5-Mcps (cps= chips 
per second) operating rate, the main lobe null-to-null bandwidth will be 
10 MHz and each sidelobe will be 5 MHz wide. This is exactly the case in 
Figure 2.1. 

Typically, the direct sequence biphase modulator has the form shown in 
Figure 2.2, where a balanced mixer whose inputs are a code sequence and an 
RF carrier operates as the biphase modulator. In the time domain the 

Figure 2.1 Direct sequence spread spectrum signal 180° biphase-modulated by a 
5 Mcps code. 



APPENDIX 1 

GLOSSARY OF TERMS 

This glossary is intended to define the terms used in this book in ways that 
are meaningful here but do not necessarily carry the same impact as they do 
elsewhere. Also defined are a number of terms commonly abbreviated 
without explanation. This is done as much as for any other reason to ensure 
that what is said here does have some relation to the real world. 

AGC. Automatic gain control. 
AJ. Antijamming. 
AJ Margin. Antijamming margin; the worst case jamming-to-signal ratio at 

which a receiver will deliver rated performance. 
AM. Amplitude modulation. 
Antijamming. Capability of withstanding jamming or interference. 
Autocorrelation. Multiplication of a signal with a time-delayed replica of 

itself, with product integration 

,fl auto = J f ( t) f ( t - 1') dt · 

Baseband. The basic information channel for a communication system. For 
voice systems approximately 3-kHz low-pass baseband bandwidths are 
usually required. 

Biphase. A term used to signify two-phase ( ± 90° ) phase-shift keying. 
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