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Preface

The first edition of the RF and Microwave Handbook was published in 2000. The project got off to an
inauspicious start when 24 inches of snow fell in Denver the evening before the advisory board planned to
hold their kick-off meeting. Two members of the board were trapped for days in the Denver airport since
planes were not arriving or leaving. Because of road closures, one member was stranded only miles away
from the meeting in Boulder. And the remainder of the board was stranded in a Denver hotel 10 miles
from the airport. Despite this ominous beginning, a plan was formed, expert authors recruited, and the
book was developed and published. The planning and development of this second edition have been very
smooth and uneventful in comparison to our first efforts. Since publication in 2000, the value of the RF
and Microwave Handbook has been recognized by thousands of engineers throughout the world. Three
derivative handbooks have also been published and embraced by the microwave industry. The advisory
board believes that this edition will be found to be of even greater value than the first edition.

Prior to the 1990s, microwave engineering was employed almost exclusively to address military, satellite,
and avionics applications. In 1985, there were a few limited applications of RF and microwave systems that
laymen might be familiar with such as satellite TV and the use of satellite communications for overseas
phone calls. Pagers were also available but not common. In contrast, by 1990 the wireless revolution had
begun. Cell phones were becoming common and new applications of wireless technology were emerging
every day. Companies involved in wireless markets seemed to have a license to print money. At the time
of the introduction of the first edition of the RF and Microwave Handbook, wireless electronic products
were pervasive, but relatively simple, early generations of the advanced wireless products available today.
At present, the number of people using wireless voice and data systems continues to grow. New systems
such as 3G phones, 4G phones, and WiMAX represent emerging new wireless markets with significant
growth potential. All of these wireless products are dependent on the RF and microwave component
and system engineering, which is the subject of this book. During this time the military, satellite, and
avionics systems have also become increasingly complex. The research and development that drives these
applications continues to serve as the foundation for most of the commercial wireless products available
to consumers.

This edition of the handbook covers issues of interest to engineers involved in RE/microwave system
and component development. The second edition includes significantly expanded topic coverage as well
as updated or new articles for most of the topics included in the first edition. The expansion of material
has prompted the division of the handbook into three independent volumes of material. The chapters are
aimed at working engineers, managers, and academics who have a need to understand microwave topics
outside their area of expertise. Although the book is not written as a textbook, researchers and students
will find it useful. Most of the chapters provide extensive references so that they will not only explain
fundamentals of each field, but also serve as a starting point for further in-depth research.

ix



X Preface

This book, RF and Microwave Applications and Systems, includes a wide range of articles that discuss RF
and microwave systems used for communications, radar and heating applications. Commercial, avionics,
medical, and military applications are addressed. An overview of commercial communications systems is
provided in an introductory chapter titled “Terrestrial and Satellite Mobile Radio Systems.” Past, current
and emerging cellular systems, navigation systems, and satellite-based systems are discussed. Specific voice
and data commercial systems are investigated more thoroughly in individual chapters that follow. Detailed
discussions of military electronics, avionics, and radar (both military and automotive) are provided in
separate chapters. A chapter focusing on RF/microwave energy used for therapeutic medicine is also
provided.

Systems considerations including thermal, mechanical, reliability, power management, and safety
are discussed in separate chapters. Engineering processes are also explored in chapters about corporate
initiatives, cost modeling, and design reviews. A final section of the handbook considers the underlying
physics of electromagnetic propagation and interference.
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