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Preface

In the past few years, we have experienced a revolution in elec-
tronic computer technology that began with the introduction of the
first microprocessor in 1971. This revolution was made possible by
an integrated-circuit technology called large scale integration (LSI),
which is the ability to pack thousands of transistor devices within a
small silicon “chip.” As a result of this technology, we have seen cir-
cuit complexity and capability double each year with this pace ex-
pected to continue for the foreseeable future by the introduction of
circuits utilizing very-large scale integration (VLSI) and super-
large scale integration (SLSI). These new integration technologies
have not only increased circuit capabilities, but have surprisingly
and dramatically reduced circuit costs. Products such as appliances,
instrumentation, toys, games, etc., which could never possess a com-
puter “intelligence” because the cost was prohibitive, are now being
marketed with microcomputer control at minimum cost. One of the
first microprocessor applications was the electronic calculator indus-
try. In the past years, we have seen calculator capabilities go up and
cost come down. Not only are microprocessors finding widespread
use in these products, but they have also spawned a hobby computer
market. Full computer systems are now available for less than half
the price of a new automobile—something unheard of 10 years ago.

After the introduction of the first microprocessor chip by the Intel
Corporation, many semiconductor companies introduced their own
microprocessors. Three leading chips emerged: the Motorola 6800,
Intel 8080, and Zilog Z-80. Each of these is an 8-bit central processing
unit (CPU) that requires external memory and i/o circuitry to func-
tion as a microcomputer. However, we are now witnessing a surge
of “computer-on-a-chip” devices that contain all the logic, memory,
and i/o capability for a small microcomputer in one integrated cir-
cuit package.

Motorola, at the time of this writing, is the only company that has
developed these new chips around its standard 6800 architecture.



The 6800 “family” now ranges from an advanced microprocessor,
the 6809, to a complete single-chip microcomputer, the 6801. This
broad range of software compatibility, which is not currently avail-
able within the 8080 and Z-80 chip families, is highly desirable since
it permits one to meet a wide variety of application requirements.
This was one of the important reasons for the decision by General
Motors and the Ford Motor Co. to incorporate the 6800 family of
microprocessors/ microcomputers into their new cars.

In this book, we will provide you with an introduction to the
world of microprocessors/microcomputers via the Motorola 6800. It
begins with microprocessor/microcomputer concepts and, therefore,
assumes the reader has a basic understanding of number systems and
digital electronic concepts. However, this prerequisite material is
presented in Appendix A and Appendix B for the reader who might
need some “brushing-up” or is not familiar with these concepts. The
first chapters of the book discuss the 6800 internal structure, instruc-
tion set, and programming techniques. The final chapters are de-
voted to the 6800 hardware and interfacing techniques.

The book is meant to be a tutorial type of text for an introduction
to the 6800 or microprocessors/microcomputers in general. Review
questions and answers are provided after each chapter. In addition,
there are over 30 “hands-on” experiments provided throughout the
text that demonstrate “real-world” applications. The experiments are
written around the Heath ET3400 microcomputer learning system
and the Motorola MEK6800D2 evaluation kit. Applications are
stressed throughout the text and are especially evident in the chap-
ters on interfacing where the reader learns how to construct a
minimum workable 6800 system and interface that system to
switches, keyboards, displays, digital-to-analog converters, and ana-
log-to-digital converters.

Finally, I would like to express my appreciation to Dave Larsen of
Virginia Polytechnic Institute and State University whose encourage-
ment to write on the Motorola chip line led to this book and to Jon
Titus of Tychon, Inc., whose many suggestions have contributed to
the final product. In addition, I must thank my wife, Janet, for her
talent with a typewriter and to one of my students, Sandy Trentini,
whose talent at the drawing board is evident in most of the text
illustrations.

ANDREW C. STAUGAARD, JR.

To my wife Jan, she believes in me.
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