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Objective chagll

This is the first course on digital logic. The objective of this
course is to teach the students the principles of switching
theory and to apply these principles for solving logic design
problems. The course covers the analysis and design of
combinational as well as synchronous sequential logic
circuits.
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Course Outline

Switching algebra and its use in designing combinational
circuits. Functional behavior of switching devices,
minimization techniques for combinational functions,
introduction to sequential circuits, use of MSI and LSI in
logic design.
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Course Contents:

1. Number Systems and Conversions: Introduction to Digital
Systems; Binary Numbers; Number Base Conversion; Octal
and Hexadecimal Numbers; Complements; Binary Codes;
Binary Logic.

2. Boolean Algebra And Logic Gates: Basic Definitions,
Basic Theorems and Properties of Boolean Algebra; Boolean
Functions; Canonical and Standard Forms; Digital Logic Gates;
IC Digital Logic Families; Positive and Negative Logic.

3. Simplification of Boolean Functions: The Karnaugh Map
Method; Two- and Three-Variable Maps; Four- and Five-
Variables Maps; Product of Sums Simplification; NAND and
NOR Implementations; Don’t-Care Conditions; The Tabulation
Method; Determination of Prime Implicants; Selection of Prime
Implicants; Consideration of Don’t-Care Conditions in the
Tabulation Method.

4. Combinational Logic: Definition of Combinational Logic;
Design Procedure; Adders; Subtractors; Code Conversion;
Analysis Procedure; Exclusive-OR and Equivalence Functions.
5. Combinational Logic With MSI And LSI: Binary Parallel
Adder; Decimal Adder; Magnitude Comparator; Decoders;
Demultiplexers; ~ Multiplexers;  Encoders;  Application
Examples.

6. Synchronous Sequential Logic: Definition of Synchronous
Sequential circuits; Flip-Flops: RS, JK, T, and D Type Flip-
Flops, Triggering of Flip-Flops; Master-Slave Flip-Flops;
Characteristic Tables; Analysis of Clocked Sequential Circuits:
State Transition Diagrams, State Tables; State Reduction and
Assignment; Excitation Tables, Design Procedure for
Synchronous Sequential Circuits; Design of Counters.

7. Design Project (Optional): An optional project is given to
encourage the students to design and construct a combinational
or sequential logic circuit.
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