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Preface

Millimeter wave technology is one of hot poinis of electromag-
netic field engineering. About twenty years ago, a rush for millime-
ter wave research and development aroused among electronic engi-
neering and academic field of China. Seven years ago, the author of
this book was asked by the Chinese government to organize a group
with about 100 experts to do a detail survey on millimeter wave
technology, resulting in a reference report for the government -
Survey and Suggest on the Developing Strategy for Millimeter
Wave. This report included three parts, the international back-
ground, the analysis of technology and development suggest. After-
ward, the author was invited to give presentation on several relative
symposiums. The presentation was titled as Millimeter Wave, A
Frequency Reservation Waiting for Development. At the end of
1995, the author of this book was invited again by the Chinese gov-
ernment to do a survey on millimeter wave technology, resulting an-
other report, Topics on Millimeter Wave Defense System Design.
The report summed up the research achievements by the author and
the research group he has been leading during the past 10 years. The
report was presented to the Chinese Second Millimeter Wave Tech-
nology Symposium as invited paper.

Research work on millimeter wave mainly focuses on military
systems. Because of its quasi ~ light characteristic and quasi — all -
weather operation capability, millimeter wave systems can achieve

high resolution of objects, and free from active interfere, while the
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dimension of antenna can be much smaller than those of mi-
crowaves. The dream of massive using of millimeter wave system is
now becoming reality because of need of military usage and band
crowd in microwave.

Si;lce 1940s, the microwave has been a important role in mili-
tary elecfronic systems. A lot of achievements have been attained
since than. With the development of military electronic systems and
information systems, the electromagnetic signals jam occurs usually
and the signal characteristics are complicated than ever. While,
modern military electronic systems intend to be small in size, smart
in movement, accurate in trace and measurement, reliable in adverse
circumstances. And ability of allweather operation, security of sys-
tem are also important for modern battle field. With relatively long
wavelength, systems of microwave can’t satisfy above demands.
This makes scientists and engineers extend existing radar band to
millimeter wave. Apparently, in developed countries, great efforts
have been paid to develop military millimeter wave systems. Strate-
gists believe that the era of millimeter wave has come and millime-
ter wave system has been a powerful competitor to modern electronic
weapons.

Before becoming a book, it has been originally teaching material
for graduate students in Uni'versi'ty of Electronic Science and Tech-
nology of China for 15 years. Not all aspects of millimeter wave
technology included in this book. The millimeter wave components
and systems have developed from waveguide ones to hybrid integrat-
ed and monolithic ones. Considering the tendency of integration of
circuit, this book mainly focus_és on the integrated circﬁits. The
achievements of the author and his group in the past 10 years are in-
cluded. '

This book is divided into six chapter. Chapter lisa general in-
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troduction of characteristics of millimeter wave and its system.
Chapter 2 is about selid state sources. Sources are key components
to develop new band. Although millimeter wave electron devices are
also important for millimeter wave development, considering the in-
tegrated circuits emphasis of this book, the are not included in.
Chapter 3 is about a kind of widely used microwave and millimeter
wave integrated transmission media - microstrip. Because of high
order modes and dispersion of microstrip, the design approaches for
centimeter wave is not suitable for millimeter wave. Analysis
method and design equations are provided in this chapter. Chapter 4
introduces another important integrated transmission line especially
suitable for millimeter wave usage. That’s fin — line. This kind of
integrated circuit media was primary suggested by P. J. Meier in
1972. A host of papers have contributed a lot to his transmission
media, and there have been a lot of millimeter wave systems work-
ing very well. Papers and achievements by the author and his stu-
dents also attract enough attentions in this field. References are pro-
vide as footnotes for convenient referring. Chapter 5 and 6 is about
millimeter wave circuits, components and subsystems. The materi-
als come from not only mass references but also achievements by the
author and his group during the past 10 years. All these achieve-
ments were approved through experiments and evaluated by the Chi-
nese Ministry of Electronic Industry. And we have millimeter wave
products both to internal and international consumers.

Besides military usage, millimeter wave is also useful for radio
astronomy, domestic communication, remote sense, collision alarm
system for vehicle, ship and airplane, spectrum analysis and mil-
limeter wave biology. But this book does not introduce these practi-
cal systems while use most length of it to introduce basic circuits and

cnmponents.
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All information comes from both domestics and abroad shows
that in the revolution of weapon by guided missile, millimeter wave
systems will play an important role in the future battle field. Before
the end of 21 century, there must be many millimeter wave systems
serving'in troops all over the world. This fact must be faced serious-
ly for us to fit the coming military competition. This is main object
of this book.

Sincere appreciation should be expressed to the author’s re-
search group. Most part of § 6.6 is compiled by professor XUE
Quan. He also translated the introduction and preface of this book
into English. Associate Professor XU Jun and Associate Professor
- XU Ruiming went over the manuscript carefully and gave many sug-
gests. The book cited parts of doctor and master theses of couple of
doctors, including Dr. XIE jinxiong, Dr. XUE Quan, Dr. CHEN
Xiaoming, Dr. HUANG Yafei, Master XU Ruiming, Master LEI
Yi, Master YANG Hong, Master XU Jun, Master LI Chao and
Master XU Jing, LI Chao, HUO Baozhuang and CAI Xuefang
drawn all the figures and chats in this book. Miss ZHANG Bo typed
all the text. The author are grateful the all above mentioned and all
not mentioned who help me a lot during writing this book.

Mistakes can not be avoided despite of carefulness because of
knowledge limitation of the author. Readers are welcome to com-

ment to this book.
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