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FOREWORD

Due credit goes to the author for his commendable work in writing this book on "Microcontrollers and

Embedded systems".

The author has used his wide experience in preparing the manuscript to enable the reader understand the

concepts of Microcontrollers and Embedded systems in the simplest manner. This book would really allow

technocrats to use microcontroller for various applications in industry.

This book has covered 8051, PIC, 8096, Motorola microcontrollers, their architecture and peripheral support

in detail. Numerous programs have been provided for the readers to build their own applications. The content

of the book are well organized and written in a simple language.

I hope that all the readers i.e. hobbyists, undergraduate and PG students and professionals will have immense

interest in acquiring knowledge through this book.

Prof (Dr.) Sunil Kumar Garg

Jt. Director

Savera Group of Institutions

Faruknagar (Gurgaon)

FOREWORD

It is my pleasant privilege to write a foreword for this book "Microcontrollers and Embedded systems"

authored by Anurag Arora.

Microcontrollers are a tool for computing and communication. Knowledge of Microcontrollers and Embedded

systems are meaningful and very rewarding if it is applied to design a product that is useful in the industry

or for the society in general.

There has been an increase in the demand for a suitable textbook on "Microcontrollers and Embedded

systems". The level of presentation is suitable for self study. This book covers the complete new scheme

syllabus of MDU,UPTech and KU.

I believe that this book will serve as a useful text for the subject "Microcontrollers and Embedded systems"

in the undergraduate courses and as a ready reference for the course at postgraduate level.

Prof (Dr.) N K Agarwal

Former Scientist/Engineer-H

Vikram Sarabhai Space Centre

Indian Space Research Organisation

Trivandrum

2012

2012



PREFACE

In this book, microcontrollers and their applications are mainly focused and targeted towards the automation of

industrial machines and processes. For studying their use, normally a short classroom work followed by

laboratory practice lasting for a semester is sufficient. At the beginning studying only one microcontroller is

good enough. However as one progresses, practice on more than one microcontroller will be required.

Considering these needs many practical examples with different microcontrollers are covered in this book. The

text can serve as a source and learning module for the undergraduate students of instrumentation, electronics

and computer engineering. Further, it will also be helpful for practicing engineers working in the field of

microcontrollers and design applications using these.

The potential applications of microcontrollers in the industry attracted the author towards the subject.

Microcontroller must be treated as a tool for computing and communication; knowledge of microcontrollers is

meaningful and very rewarding if it is applied to design a product that is useful in the industry or for the society

in general. This is a subject which has direct relevance to industrial product development and automation. This

inspired the author to write this book.

As we start journey into the world of Embedded System, lets consider number of embedded system we are

surrounded with in our daily life like mobile phone, microwave oven, set top box, smart cards, digital camera,

watches. Air conditioner and so on. Many of us do not know that these devices contain a processor with a lot

of software embedded. These embedded systems are focused to do a specific job.

With the advent of industrial automation embedded systems have been around in fields like

telecommunications, banking, health care, automobile semiconductor electronics, defence etc. in embedded

system. Recently breath taking development were seen, For example in microelectronics, processor speeds are

increasing tremendously and memory costs are dropping rapidly. Now we can make Embedded System Network

enabled and connect them to the Internet or corporate Intranet. This feature enhances utility of Embedded

System.

Revolutionary developments are also taking place in area of mobile devices. No longer its just a voice

communication device. It is also now used for accessing data, voice and video services using 3G (Third

Generation) Wireless Networks. Anytime anywhere communication for data, voice and video applications is

now a reality thanks to the power of Embedded software in mobile devices.

With the availability of tools operating system that occupy very small memory which facilitate fast

development and easy debugging. Tools are useful for testing the software before putting it in Embedded

system.

Last but not least still we have the challenges for Embedded software programmer to develop cost effective,

reliable embedded software and minimal development time. In addition the product should be delivered in the

market just in time.

—ANURAG ARORA

anuragarora289@gmail.com

2012



ABOUT THE BOOK

This book has been written in a very different fashion with specific objectives. Firstly, it covers both CISC and

RISC processors. Secondly, it will be useful for both students and practicing engineers. Further, it will be useful

for the beginners as well as experts or designers who are using microcontrollers. For the beginners it serves as

a learning module whereas for the practitioners it serves as a practical guide. Coverage of more than one

microcontroller is another unique feature of this book. This text considers MCS-51 as a starting point. It also

covers the popular PIC microcontrollers from Microchip which use the RISC architecture. Interfacing and

several industrial applications of microcontrollers is another salient feature of the book

The book is organized into 9 chapters:

Chapter 1: It covers the complete introduction to microcontrollers, their potential in industrial applications

and the history of microcontrollers. Concepts such as the CISC and RISC processors, embedded and external

memory devices are covered. A brief idea about the available microcontrollers from Intel and Microchip and is

given for the purpose of comparison.

Chapter 2: Is mainly targeted towards learning MCS-51 products. Their architectural features along with

registers, Pin diagram, basic connections and memory organization are covered in this chapter. I/O port structure

is also discussed in this chapter. Emphasis is laid on the hardware aspect of the 8051 microcontroller.

This chapter also covers the addressing modes supported by MCS-51.

Chapter 3: The MCS-51 instruction set prepares for using the MCS-51 instructions of writing simple programs.

Operations with registers, stack memory, etc. are discussed initiating programming the 8051 microcontroller.

Chapter 4:  The programming aspects of 8051 microcontrollers are covered in this chapter 4 is also devoted to

the interrupt, timer counting and serial communication facilities supported by 8051. Hardware aspects and

several programming examples are the major highlights of this chapter.

Chapter 5: Interfacing and design applications are covered. This is to penetrate the design issues in general.

Therefore, interfacing data input and presentation devices are the issues discussed in this chapter and LCD,

keyboard, ADC appliations are focused. The whole idea is to emphasise the hardware interfacing and

programming issues of all MCS-51 microcontrollers.

Chapter 6:  Describe the programmable interface controller and its family in detail with SPI and I2C mode.

Chapter 7: Presents the basic concepts of embedded systems and reviews trends in embedded software

development and the issues in developing embedded software.

It also provides the introduction of operating system types of embedded operating systems.

It also  discuss the issue involved in embedded software development. The focus is on the process of

embedded software development, comparing and contrasting the application software development with

embedded software development.

It also presents the case study of embedded system. It’s also described the hardware and software

languages used for embedded system.

Chapte 8:    Discuss about PPI and its interfacing with microprocessor.

Chapter 9:   Discuss about Intel 8096 and MC68HC11 microcontroller.
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