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Preface to the 3rd Edition

p0010 The first edition of this book concentrated on a single chip that was widely used in hobby

electronics and education e the PIC� 16F84A. This has now been superseded by chips

that are faster, cheaper, and more complex and powerful. This has created a dilemma e

whether to still use this chip that is effectively obsolete or substitute a current chip that is

more complicated. In the end, I have done both e sticking with the ‘84 due to its relative

simplicity in the initial stages, and then moving on to more recent chips with extra

features, such as the 16F690. At the same time, I have taken advantage of simulation

software that is now available, which provides on-screen animated circuits and user-

friendly microcontroller program debugging.

p0015 All the main points in this book are illustrated by simple examples, which are downloadable

from the support website at www.picmicros.org.uk. Program source code can be modified,

reassembled and retested using Microchip’s MPLAB IDE development system, downloadable

free from www.microchip.com. This website also provides many of the technical references

and data sheets used in the book. The schematic capture and simulation software is from

Labcenter Electronics at www.labcenter.com. A demo version is available, but to create and

test your own applications, a license will be needed. A low-cost package, including a model for

the 16F84A, is currently available.

p0020 The book is aimed at beginners, so more experienced readers should skip over any bits that are

already familiar. Some basic principles have been moved to the appendices in this edition, to

make room for updated applications and examples. Again, these are aimed primarily at learners

at college or university, or independent hobbyists. Nevertheless, I hope that more experienced

readers will find some of the examples useful, and will perhaps see the advantages of some of

techniques described, particularly interactive simulations, which enrich the application

development experience at all levels, and potentially enhance productivity for the professional

electronic design engineer.

Martin Bates
Sussex, England, February 2011
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Introduction to the 3rd Edition

p0010 The microcontroller is now at the heart of many electronic products. Mobile

phones, microwave ovens, digital television, credit cards, the Internet and many other current

technologiesrely on these small, unobtrusive devices to make it all happen.

p0015 This book is an attempt to introduce the beginner to this ubiquitous yet complex technology.

Starting with the standard PC (on the basis that most people are familiar with its operation), the

basic concepts and terminology will be established: microprocessor systems, memory, input

and output and general digital systems ideas. We will then go on to study one of the biggest

selling products the general public has never heard of: the PIC� microcontroller (MCU). It

dominates the market for small-scale industrial applications, with the manufacturer Microchip

Inc. currently reporting annual sales over US $1 billion per annum.

p0020 We will start by studying a chip that is no longer commercially significant, but is relatively

simple, with the minimum of advanced features: the PIC 16F84A. This was one of the first

popular small microcontrollers with flash program memory, the kind found in memory sticks.

This allows it to be easily reprogrammed and therefore made it ideal for learning and hobby

electronics. We will learn how to connect up and program this chip, and design simple

applications, such as flashing output LEDs. In addition, simulation software will be

introduced, which makes the design process easier, and more fun. We will then move on to

the PIC 16F690, which has more features, and is representative of more recent products in the

PIC range. Many microcontrollers used in real applications such as motor vehicle engine

control or communications systems are more powerful, but the operating principles are just

the same. Other types of control technology will be reviewed for comparison with

microcontrollers.

p0025 The book uses numerous examples relating to motor control, because this is a very common

control requirement (used in disk drives, washing machines, conveyors, etc.). The small direct

current motor is inexpensive and can be easily connected to the output of a PIC via a simple

current driver interface. The response of the motor is easily observed, yet can be complex,

which demonstrates the problems associated with real-time system control. The motor also

provides a link to wider areas of engineeringemechatronics, robots, machine tools and

industrial systemsethat is useful for students and engineers in these disciplines.
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p0030 The big problem with microprocessors and microcontrollers is that, to fully understand how

they work, we have to understand both the hardware and the software at the same time.

Therefore, we have to we have to circle round the subject, looking at the system from different

angles, until a reasonable level of understanding is built up. The book will cover basic

hardware design, interfacing, program development, debugging, testing and analysis using

a range of simple examples. This is supported by appendices, which introduce basic concepts

to readers who do not have this essential background e number systems, digital principles and

microprocessor system concepts, as well as system design exercises. Appendix E covers the

whole design process using the Proteus VSM electronic design suite.

p0035 There is a summary at the start of each chapter, so that its content can be seen at a glance, as

well as a set of questions at the end for self-assessment or formal testing of students (with full

answers at the end of the book) and suggested activities which can be developed into practical

assessments if required. The style of the book is also intended as a model for students who need

to write technical reports for such practical assessments. The stages of application development

should be clearly identified in this case: specification, design, implementation and testing.

Another useful model can be seen in the application notes written by professional engineers,

such as those available on the Microchip website.

p0040 The content of each chapter is a compromise between maintaining overall continuity and

allowing each chapter to be read independently. There will therefore be a certain amount of

repetition between chapters, which I hope the reader will not find too irritating, and may aid

learning. It is always difficult to decide exactly what to include in this kind of book, where the

subject is vast and complex. My intention is always to keep it simple, and I hope my selection

will help the reader to begin to get to grips with the fascinating world of microcontrollers, and

go on to a reasonable understanding of real applications, progressing perhaps to a career in

microcontroller application design. However, an understanding of microcontrollers is essential

for any electrical engineer, since the technology is now central to most electronic products and

industrial systems.
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