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The present book is a step in this direction of the fi rst-year students of various universities. 
Nowadays it is mandatory for the fi rst-year students of all disciplines to have an elementary 
and general idea about the various branches of electronics.

The fi rst chapter is devoted to the study of NPN and PNP transistors. In this chapter, we 
discuss the construction, principles of operation, and the three confi gurations of bipolar junc-
tion transistor. The chapter ends with a comparison among the three confi gurations.

The second chapter deals with the construction, and principles of operation of junction. We 
derive the small-signal equivalent circuit of FETs. This is followed by a discussion on the 
construction, principles of operation, and the volt-ampere characteristics of the metal-oxide 
semiconductor (MOS) fi eld-effect transistors, which includes explanation of the enhance-
ment, depletion and complementary types of MOSFETs. The chapter concludes with a com-
parison between FETs and BJTs.

In Chapter 3, we discuss the principles of amplifi ers and oscillators. In the fi rst part, we fi rst dis-
cuss the theory common-emitter amplifi ers. Functions of each of the components are described 
in this chapter, followed by an explanation on how the operating point is fi xed and how it 
can be stabilized against variations in atmospheric temperature. We then explain the gain and 
frequency response of RC-coupled amplifi ers. The discussion on amplifi ers is concluded by a 
discussion on power amplifi ers of class-A, class-B, class-AB, and class-C types.

In the second part in Chapter 3, we discuss the theory of electronic  oscillators. The discus-
sion starts with an explanation of the theory of positive and negative feedbacks. This is 
followed by the theory and working of electronic oscillators in general and RC phase-shift 
oscillator in particular.

In Chapter 4, we discuss the principles of analog integrated circuits. The discussions include 
the functional block diagram of a generalized model of operational amplifi er, which is fol-
lowed by the explanations on the structure and theory of opamp circuits such as inverting 
amplifi er, non-inverting amplifi er, integrator, and differentiator.

Preface
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Chapter 5 deals with digital integrated circuits. In this, we have explained the theory of 
logic gates, realization of logic functions, and principles of operation of combinational and 
sequential circuits. Typical fl ip-fl ops like the SR FF and JK FF are explained in this section. 
Two logic families, viz., TTL and CMOS, are also described in this chapter.

In Chapter 6, we describe the fabrication of ICs. This includes explanation of  general proc-
esses like the purifi cation of silicon, crystal growth, wafer preparation, and unit processes 
like oxidation, epitaxy, photolithography, diffusion, and ion-implantation.

Chapter 7 is devoted to the study of electronic measuring instruments and systems. The dis-
cussions include explanation on the structure and operating principles of analog and digital 
multimeters, CROs, digital storage oscilloscopes, and function generators.

Principles of radio communication are dealt-with in Chapter 8. The studies made in this 
chapter include the theory of amplitude and frequency modulations. We explain the need 
for modulation, defi ne what modulation is, and then go on to describe amplitude and fre-
quency modulation as separate entities, wherein we give explanations of AM and FM trans-
mitters, and AM and FM demodulators. We give a comparison of amplitude and frequency 
modulations.

In Chapter 9, we discuss the principles of color television. We begin the discussion with TV 
standards, followed by discussions on interlaced scanning, block diagram of PAL TV trans-
mitter and receiver, cable TV, closed-circuit TV, high-defi nition TV, liquid-crystal displays, 
and plasma displays. 

Radar and navigational aids are discussed in Chapter 10. The explanations include the gen-
eral theory of pulsed radars, derivation of the radar-range equation, block schematics of 
pulsed radar, factors affecting the radar range, and applications of radar in measurements 
and navigation. 

In Chapter 11, we give an explanation on satellite communication systems. The microwave 
frequency bands used in satellite communication systems, concept of geo-stationary satellite, 
frequency bands used, satellite transponder, block diagram of earth-station transmitter and 
receiver, advantages of satellite communication, and the principle of GPS are discussed in 
this chapter.

Following the discussion on satellite communication in Chapter 11, we discuss optical com-
munication in Chapter 12. The discussions include the block diagram of the optical commu-
nication system, principle of light transmission through optical fi ber, concepts of single-mode 
and multi-mode optical fi bers, semiconductor lasers, PIN and avalanche photodiodes, and the 
advantages of optical communication over other forms of communications.

In Chapter 13, computer architecture is discussed.  Functional units such as basic concept 
of ALU, data path and control, memory hierarchy, caches, main memory, virtual memory, 
and operating systems are described here. The chapter comes to an end with a discussion on 
microprocessors and the functional block diagram of 8085.

Data-communication principles are discussed in Chapter 14. These include an overview of 
analog and digital data transmission, and transmission media. This is followed by discussions 
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on digitization of wave forms and pulse-code modulation. The digital modulation techniques 
like ASK, PSK, FSK are then discussed. Finally, we conclude the chapter with a discussion 
on the basic concepts of error detection and parity checking.

Chapter 15 is devoted to the study of mobile communication, which includes basic principles 
of cellular communication, concepts of cells, frequency reuse, principle and block diagram 
of GSM, principle of CDMA, WLL and GPRS technologies.

The fi nal chapter, viz., Chapter 16, deals with the discussion on the Internet Technology. 
We explain the concepts of networking and client-server computing. These are followed 
by explanations on IP addresses, domain names, network-interface units, modem, switch-
ing technologies like circuit switching and packet switching, LAN, MAN, WAN, and World 
Wide Web, network topologies, and communication protocols such as TCP and IP. We then 
explain the web languages such as HTML and XML as well as concepts of internetworking, 
and network devices such as router, bridge, and switch. We conclude the chapter with a dis-
cussion on network security and fi rewall.

More than 300 fi gures to support and highlight various explanations given in the text. 
There are about 590 one-word questions (with answers), 315 short-answer questions, and 
125 review questions at the end of each chapter for the self-testing of the student.

In addition to the theoretical questions, we have included some numerical problems also in 
chapters where they are essential to highlight the theories involved. For example, problems 
are included in Chapters 1, 2, 3, 4, 5, 7, and 12. Answers to these problems are also given 
in the text.

To include all the basic principles of electronics in a single textbook is a Herculean task. The 
authors feel that they have done some justice in bringing out complex electronic theories in 
a very simple manner so that a fi rst-year student can easily grasp them. Much effort has been 
done to simplify various analyses included in the text. Hope this will fi nd the reader to go 
through the text in an enjoyable mood. 

Suggestions for improvement are welcome. Great care has been taken in bringing out the 
text in an error-free manner. However, some errors may have still crept in. The authors will 
be grateful to those who bring these errors to their notice.

THE AUTHORS
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