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FOREWORD

In the late 1960s as part of a technical seminar team, I traveled with HP’s first-
generation Automatic Network Analyzer (ANA), discussing and demonstrating
new measurements and s-parameter design techniques. One of our stops was at a
U.S. East Coast based defense organization, where a large group gathered to hear
our talk. At the conclusion, a man with a skeptical expression on his face indicated
that he had two questions. In a somewhat hostile manner he asked, “Are you
telling me that with this new equipment I can reliably characterize active devices at
microwave frequencies?” We assured him that for small-signal applications it was
true. Then he went on, “If I turn off the equipment today, and repeat my measurement
tomorrow, will I get the same data?” Again, we replied that after proper calibration, he
will have the same results. Shaking his head in disbelief he said, “I cannot believe
such b.s.,” and stormed out of the lecture hall.

It is hard to understand such a reaction today. However, until the introduction of
the network analyzer, obtaining reliable and repeatable y-parameter component
characterization with its predecessor, the General Radio RF Bridge, was not possible.
Without accurate data or component models, microwave circuit design was more of
an art than science.

Even after the spectrum analyzer, network analyzer, and modern power meters
became available, relatively simple gain, impedance, power, harmonic and two-
tone intermodulation measurements represented a large percentage of microwave
testing. This is in sharp contrast to what test engineers and technicians face today,
working on products using a wide range of mixed-mode signal processing. In
addition, they have to understand and measure parameters, Bit Error Rate (BER),
constellation and eye diagrams, Adjacent Channel Power (ACP), just to mention a
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xviii FOREWORD

few. They also have to be familiar with various digital modulation systems, including
analog concepts. Last but not least, in the globally competitive marketplace, measure-
ments must be performed rapidly and inexpensively.

The authors of this book based the contents on their extensive experience teaching
continuing education courses to practicing professionals of the RF and microwave
industries. Their course material is fine-tuned with the feedback provided by
course participants and constantly updated to keep up with changes in technology.
Measurements described in the book range from basic to advanced types, in addition
to reviewing the necessary technical background of cellular and wireless communi-
cation systems. I am not aware of any other textbook having such a wealth of infor-
mation, written in a simple, easily understandable style, without constant use of
complex mathematics. Learning the techniques described in the book will elevate
the value of anyone working in the field.

LEs BESSER

Besser Associates
Mountain View, CA
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