IR PREFACE

This book is written for the undergraduate or graduate student who wishes to
pursue a career in radio-frequency (RF) and microwave engineering. Today’s
engineer must use the computer as a design tool to be competitive. This text
presumes that the student has access to a computer and network simulation
software, but the book can be used without them. In either event, this text will
prepare the student for the modern engineering environment in which the
computer is a tool of daily use.

The computer is used in two ways. First, it performs laborious calculations
based on a defined procedure and a set of circuit element values. This is the
major use of network simulation, and it is employed throughout this book to
show how each network that is described performs over a frequency range. The
second way is like the first except that the computer varies the element values
either to approach a desired performance goal (optimization) or to show the
variation in performance when a quantity of circuits is built using parts whose
values vary from piece to piece (yield prediction).

In the second use, the computer is like a thousand monkeys who, it was once
postulated, if taught to type, would eventually type all of the world’s great lit-
erature including an index to the work. But, it was further postulated, they also
would type every possible wrong version, incorrect indices included. Today, the
engineer’s task is to obtain the useful outputs of the computer based on a fun-
damental understanding of the underlying principles. Within this text, the
computer is used as a tool of, not a substitute for, design. This book empha-
sizes fundamental concepts, engineering techniques, and the regular and intel-
ligent use of the computer as a computational aid.

Within this presentation of theoretical material, computer-generated exam-
ples provide insight into the basic performance, bandwidth, and manufacturing
yield of RF and microwave networks. This facilitates the evaluation of classical
circuit designs and their limitations. However, in modern engineering, rarely is
a classical circuit design used in its standard form, although that was necessar-
ily the practice before the availability of personal computers and simulation
software. Rather, today the classical design is a point of embarkation from
which a specific design is tailored to immediate design needs. The presence of
the classical design remains important because it serves as a starting point to
define what specifications might reasonably be expected as optimizer goals for
the simulation. Effectively, it “gets the thousand monkeys started on the right

page.”
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