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Course Overview: 
 
Course Outcomes: 
CO.NO. Cognitive Level Course Outcome  

1 Comprehension Develop the understanding of number system and its application in digital electronics. 
2 Analysis Development and analysis of K-map to solve the Boolean function to the simplest form for the implementation of compact digital circuits. 
3 Synthesis 

Design various combinational and sequential circuits using various metrics: switching speed, throughput/latency, gate count and area, energy dissipation and power. 
4 Synthesis 

Understanding Interfacing between digital circuits and analog component using Analog to Digital Converter (ADC), Digital to Analog Converter (DAC) etc. 
5 synthesis 

Design and implement semiconductor memories, programmable logic devices (PLDs) and field programmable gate arrays (FPGA) in digital electronics. 
 
Prerequisites: 1. Fundamentals of Boolean logics 
Course Outcome Mapping with Program Outcome: 
Course 
Outcome  Program Outcomes (PO’s) 

CO. NO. Domain Specific  Domain Independent  
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 2 1 0 1 0 0 0 0 0 0 
CO2 3 2 3 2 0 0 0 0 0 0 0 0 
CO3 2 2 3 1 1 0 0 0 0 0 0 0 
CO4 3 2 1 1 1 0 0 0 0 0 0 0 
CO5 2 1 3 1 1 0 0 0 0 0 0 0 

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 
 
 
 



 

 

 
 
Course Coverage Module Wise: 

Lecture 
No. 

Unit Topic 
1 1 INTRODUCTION: OBJECTIVE, SCOPE AND OUTCOME OF THE 

COURSE. 
2 1 Review of Boolean Algebra 
3 1 DeMorgan’s Theorem, SOP & POS forms 
4 1 Problem of SOP and POS forms of boolean functions 
5 1 Simplification of karnaugh map up to 6 variables 
6 1 Simplification of karnaugh map up to 6 variables 
7 1 Simplification of karnaugh map up to 6 variables 
8 2 BINARY CODES AND CODE CONVERSION 
9 2 Binary codes and code conversion 
10 2 Encoder, Decoder 
11 2 Half and Full Adders, Subtractors, Serial and Parallel Adders 
12 2 BCD Adder, Barrel shifter 
13 2 S-R FF, edge triggered and level triggered 
14 2 D and J-K FF 
15 2 Master-Slave JK FF and T FF 
16 3 RIPPLE AND SYNCHRONOUS COUNTERS 
17 3 Other type of counters 
18 3 Shift registers, Finite state machines, Asynchronous FSM 
19 3 Design of synchronous FSM 
20 3 Design of synchronous FSM 
21 3 Design of synchronous FSM 
22 3 Designing synchronous circuits (pulse train generator, pseudorandom binary sequence 

generator, clock generation) 
23 3 TTL NAND gate, specifications, noise margin, propagation delay,fan-in, fan-out 
24 3 TTL NAND gate 
25 4 TRISTATE TTL, ECL 
26 4 CMOS families and their interfacing 
27 4 CMOS families and their interfacing 
28 4 Read-Only Memory, Random Access Memory 
29 4 Programmable Logic Arrays (PLA) 
30 4 Programmable Array Logic (PAL) 
31 4 Field Programmable Gate Array (FPGA) 
32 4 Combinational PLD-Based State Machines 
33 5 STATE MACHINES ON A CHIP 
34 5 Schematic, FSM & HDL 
35 5 Different modeling styles in VHDL 
36 5 Data types and objects, Data flow 



 

 

37 5 Behavioral and Structural Modeling 
38 5 Behavioral and Structural Modeling 
39 5 Simulation VHDL constructs and codes for combinational andsequential circuits 
40 5 Simulation VHDL constructs and codes for combinational andsequential circuits 

 
 
 
 TEXT/REFERENCE BOOKS  
 

1. Digital Circuit & Logic Design, Morris Mano, Prentice Hall of India. 
2. Digital Principles & Applications, A.P. Malvino& D.P. Leach, Tata Mc-graw Hill, Delhi. 

Teaching and Learning resources: 
MOOC (NPTEL): -  

 
Assessment Methodology: 

3. Viva and circuit design in practical lab.  
4. Numerical Assignment 
5. Two Midterm exams where student have to showcase subjective learning. 
6. Final Exam (subjective paper) at the end of the semester.  

 
 
 
  



 

 



 

 

 
 
 
 



 

 

 
 

 



 

 

 



 

 

 



 

 

 



 

 

 
 
 
 


