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COURSE INTRODUCTION

This is a course on Digital Logic. Digital logic has facinated many people over the years.

Everything in the digital world is based on the binary number system. Numerically, this involves only

two symbols: 0 and 1. Digital Logic is a method by which electrical circuits are provided with a limited

ability to make decisions. The most common use of digital logic today is in the control and arithmetic

functions of digital computers, without which modern life would grind to a halt.

The course consists of six units :

The first unit discusses various number systems like decimal, binary, octal, hexadecimal and

their conversion from one form to another. The unit also includes the methods of addition and sub-

traction of binary numbers, complements and fixed/floating point representations. Concept of BCD,

ASCII, EBCDIC, Gray code etc are discussed at the end.

The second unit is on Boolean Algebra. The unit discusses various concept assotiated with

BooleanAlgebra like Boolean operators, Boolean expression, representation of Boolean expression in

Canonical form, Karnaugh Map, Don’t care condition etc.

The third unit discusses various logic gates, their conversion, truth tables, and the most im-

portant De-Morgan’s theorem.

The fourth unit focuses on combinational circuits. This unit gives us the concept various adders

and subtractors, multiplexers, demultiplexers, encoders, decoders etc. with their applications.

The fifth unit deals with sequential circuits which includes the concept of flip-flops, counters,

registers.

The sixth unit is the last unit of this course which is on memory organization. This unit gives us

the concept of RAM and its types, 2D and 3D organization of RAM, ROM, types of ROM, organization

of simple ROM cell etc.

Each unit of this course includes some along-side boxes to help you know some of the difficult,

unseen terms. Some “EXERCISES” have been included to help you apply your own thoughts. You

may find some boxes marked with: “LET US KNOW”. These boxes will provide you with some additional

interesting and relevant information. Again, you will get “CHECK YOUR PROGRESS” questions. These

have been designed to self-check your progress of study. It will be helpful for you if you solve the

problems put in these boxes immediately  after you go through the sections of the units and then

match your answers with “ANSWERS TO CHECK YOUR PROGRESS” given at the end of each unit.
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DETAILED SYLLABUS

Marks Page No.

UNIT 1 : Number Systems 15 5-39

Decimal, Binary, Hexadecimal and Octal.  It’s Conversion: Decimal to Binary/Hexadecimal/

Octal and vice versa. Addition/ Subtraction on Binary Numbers, Complement: r’s and

(r-1)’s complement. Fixed Point representation and Floating point   representation, BCD,

ASCII, EBCDIC, Gray code.

UNIT 2 : Boolean Algebra 15 40-67

Boolean operators, Rules (postulates and basic theorems) of Boolean algebra, Dual  and

complement of Boolean expression, representation of Boolean expression in Canonical

form, Boolean expression and their simplification by algebraic method and Karnaugh Map,

Don’t care condition.

UNIT 3 : Logic Gates 15 68-87

Logic Gates(OR, AND, NOT,  NAND, NOR, XOR, XNOR), Truth Tables, De-Morgan’s

theorem, Conversion of the logic gates.

UNIT 4 : Combinational Circuits 20 88-111

Introduction to Combinational Circuits; Half-adder, Full-adder, Binary Parallel Adder, 4-bit

Binary Parallel Adder, Serial Adder; Half-subtractor, Full-subtractor; Multiplexer: Basic 2-

Input Multiplexer, 4-Input-Multiplexer, 8-to-1 Multiplexer, 16-to-1 Multiplexer, Multiplexer

Applications; Demultiplexer: Parallel-to-Serial Converter, Data Distributors, 1-to-4

Demultiplexer; Encoder: Octal-to-Binary Encoder, Decimal-to-BCD Encoder; Decoder:

Basic Binary Decoder, 3-line-to-8-Line Decoder, Magnitude Comparator

UNIT 5 : Sequential Circuits 20 112-135

Sequential Circuits; Flip-Flops: RS, D, JK, MS; Counters: Asynchronous , Synchronous;

Registers and its types, Shift Registers: Serial in-Serial out Registers, Shift-Left Register,

Shift-Right Register, Serial-in-Parallel-out Shift Registers, Parallel-in-Serial-out Shift

Registers, Parallel-in-Parallel-out Register, Applications of Shift Registers.

UNIT 6 : Memory Organization 15 136-160

Random Access Memory : Types of RAM; Static RAM : Static RAM cell and its structure;

DRAM : basic structure of DRAM; Organization of RAM : 2D organization, 3D organization;

ROM : Types of ROM, organization of simple ROM cell.
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