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PrereQUISITe KNOWLeDGe: Basic Athematic.

COUrSe DeSCrIPTION aND OBJeCTIVeS:
● This course deals with the fundamentals of number systems, and Boolean expressions that 

are used to realize combinational and sequential circuits. 
● Its objective is to minimize the logical expressions using Boolean postulates, to design various 

combinational and sequential circuits. 
● To provide a sufficient number of applications/case studies to demonstrate the techniques used. 

MODULe-1
UNIT-1  8L+8T+0P=16 Hours

FUNDaMeNTaLS OF DIGITaL SYSTeMS:
Concept of Number systems, Binary Arithmetic, One’s and two’s complements, Canonical and Standard 
Forms - SOP and POS forms, Basic Logic gates, and universal gates, Simplification of logic functions 
using Karnaugh maps.

UNIT-2  8L+8T+0P=16 Hours

COMBINaTIONaL LOGIC DeSIGN:
Design using conventional logic gates, Half adder, Full adder, Half subtractor, and Full subtractor, Code 
converters, Comparators, and Parity generator/detector, Decoders, encoders, De-multiplexers, and 
multiplexers, Design of combination circuits using Decoders and multiplexers.

PraCTICeS:
 ● 7-Segment LeD display.
 ● Digital Watch Design.

MODULe-2
UNIT-1   8L+8T+0P=16 Hours

SeQUeNTIaL LOGIC CIrCUITS:
Latches, Flip-Flops and Triggering, Shift registers, Counters - Ripple counters, mod-n counter and 
Concept of State diagram and State table.

UNIT-2  8L+8T+0P=16 Hours

FINITe STaTe MaCHINeS:
Design of sequential counter, Design of mealy FSm, Design of moore FSm.

PraCTICeS:
 ● Sequence Detectors.
 ● Traffic light control system.

Source: https://www.
worldscientific.com/
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SKILLS:
 9 Minimize Bool-

ean expression.

 9 Construct differ-
ent combination-
al and sequential 
circuits. 

 9 Verify the func-
tionality of digital 
circuits.

 9 Design com-
binational and 
sequential cir-
cuits for a given 
application

 9 Data acquisition 
using ADC & 
DAC

COUrSe OUTCOMeS: 
Upon successful completion of this course, students will have the ability to:

CO 
No. Course Outcomes Blooms 

Level
Module 

No.
Mapping  
with POs

1 Apply the knowledge of digital logic concepts to 
optimize digital circuits. Apply 1 1, 2, 3, 4, 9, 

11

2 Analyze sequential digital circuits for given prob-
lem statement. Analyze 2 1, 2, 3, 4, 9, 

11

3 Design and practical implementation of Sequential 
logic circuits. Create 2 1, 2, 3, 4, 9, 

11

4 Design and practical implementation of Combina-
tional logic circuits. Create 1 1, 2, 3, 4, 9, 

11
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