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PREFACE

In a continuing trend, there is an increasing use of measurement
and control in Industry to improve efficiencies and reduce costs:
environmental, economic, and energy-related. The transducer is an
essential link in such a process. This book is about the electrical
aspects of commonly used transducers that sense temperature,
pressure, force, level, and flow.

Input transducers interface with electrical systems to provide
electrical outputs that are indicative of the state of the phenomena
being sensed. Usually, certain kinds of electrical interfacing
processes are required, in order to provide analog information that
is conveniently usable by the system. Such signal conditioning
includes providing excitation, amplifying, filtering, linearizing,
isolating, and offsetting.

This book is about the interfacing of transducers to electrical
analog circuitry in preparation for readout, further analog trans-
mission or processing, or conversion to digital form. It deals
with the signal conditioning required to excite some of the most
commonly used physical-to-electrical (input) transducers, e.g.,
thermistors, RTD’s, strain gages, and to amplify and normalize
their outputs. The book’s objective is to fill the information
gap that may exist between competent specialists on both sides
of the interface.

Who was the book written for? One reader who might benefit is
the electrical systems engineer, with a solid background in digital
hardware and software, who must apply this knowledge to the
measurement and control of physical phenomena via the inevitable
analog signals that they spawn. Another is the mechanical engineer
or physicist, who has a deep knowledge of the systems (s)he is
measuring and controlling, enough electronics and good sense
not to want to become an expert electronic designer, and a desire
to know some practical options for a solution to the instrumenta-
tion problem. Then there are: those who are somewhere between
the two poles; students with expectations of some day having
similar needs (in thesis projects or in their working careers); the
instructors who teach these students; and—finally—anyone inter-
ested in learning about practical approaches to the electrical
aspects of solving measurement problems.

The text provides technical information essential for an informed
“make-or-buy” electrical-interface-circuit decision. In the process,
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it describes nearly one hundred applications, including some
specialized complete measurement-and-control systems that have
been designed and built using basic interface circuitry and standard
transducers. The viewpoint throughout is that of the practical
scientist, engineer, or technician; profligate use of mathematics
is avoided.

We have intentionally limited the scope of the book. In order for
a book on transducers to do full justice to the subject, it would
have to be at least an order of magnitude larger than the present
volume; yet ninety percent of the information it contained would
be of use to only ten percent of its readers. When planning this
book, we decided to substitute for a doctrinnaire thoroughness a
useful concentration on those topics that have the strongest eco-
nomic impact on the largest body of present and potential trans-
ducer users. The term “economic” refers to costs and benefits,
measured not only in money, but also in the time of the busy and
hard-pressed systems engineer.

Consequently, this book is principally about commonly used
transducers that sense temperature, pressure, force, level, and
flow. A large number of eminently worthy, useful, and occasion-
ally fascinating phenomena, and their related sensors, which do
not have as widespread application, have (sometimes regretfully)
been omitted; examples of these include photometry and acoustic
and infrared thermometry. We have also chosen not to include
position and velocity, even though our line of resolver- and synchro-
digital conversion interface products is uppermost in our thoughts -
for many such applications.*

In addition, we have chosen to avoid discussing certain specialized
transducers that are almost always purchased with matching inter-
face electronics, usually furnished by a transducer’s manufacturer.
Examplesinclude linear variable differential transformers (LVDT’s),
pH probes, and some capacitive transducers. In such cases, infor-
mation of the kind provided here would be at once insufficient
and (paradoxically) superfluous.

Finally, this book avoids the detailed consideration of interfacing
in the physical realm. Such important particulars are in many
cases an integral part of the user’s expertise, and they are often

*For in-depth background on synchros and resolvers in positional measurements, the
208-page book, Synchro and Resolver Conversion, edited by Geoff Boyes, has just been
published (1980) and is available from Analog Devices at 1easonable cost.
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addressed in substantial detail by sensor manufacturers. Our con-
centration on the electrical interface is in harmony with our
specialization in the manufacture of electronic products for preci-
sion measurement and control. It is in this area that our readers
receive the most benefit—benefits that we share, and the best of
reasons for producing such a book as this.
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