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P.E.S. College of Engineering, Mandya

Department of Electronics & Communication Engineering

VISION

“PESCE shall be a leading institution imparting quality Engineering and Management education

developing creative and socially responsible professionals.”

MISSION

> Provide state of the art infrastructure, motivate the faculty to be proficient in their field of
specialization and adopt best teaching-learning practices.

> Impart engineering and managerial skills through competent and committed faculty using
outcome based educational curriculum.

> Inculcate professional ethics, leadership qualities and entrepreneurial skills to meet the
societal needs.

» Promote research, product development and industry-institution interaction.

QUALITY POLICY

Highly committed in providing quality, concurrent technical education and continuously striving to
meet expectations of stake holders.

CORE VALUES

Professionalism
Empathy
Synergy
Commitment
Ethics
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Department of Electronics and Communication Engineering

The department of Electronics and Communication Engineering was incepted in 1967 with an
undergraduate program in Electronics and Communication Engineering. Initially, the program had
an intake of 60 students, which increased to 120 in 2012, and further increased to 180 in 20109.
Almost 200 students graduate every year, and the long journey of 50 years has seen satisfactory
contributions to society, the nation, and the world. The alumni of this department have a strong
global presence, making their alma mater proud in every sector they represent.

The department started its PG program in 2012 in the specializations of VLSI design and embedded
systems. Equipped with well qualified and dedicated faculty, the department has a focus on VLSI
design, embedded systems, and image processing. The quality of teaching and training has yielded a
high growth rate of placement at various organizations. The large number of candidates pursuing
research programs (M.Sc. and Ph.D.) is a true testimonial to the research potential of the
department. The department is recognized as a research centre by VTU, and Mysore University
offers a part-time and full-time Ph.D. Program.

Vision

The department of E & C would endeavour to create a pool of Engineers who would be extremely
competent technically, ethically strong also fulfil their obligation in terms of social responsibility.

Mission

e M1: Adopt the best pedagogical methods and provide the best facility, infrastructure and an
ambience Conducive to imbibe technical knowledge and practicing ethics.

e M2: Group and individual exercises to inculcate habit of analytical and strategic thinking to
help the Students to develop creative thinking and instil team skills

e Ma3: MoUs and Sponsored projects with industry and R & D organizations for collaborative
learning

o M4: Enabling and encouraging students for continuing education and moulding them for life-
long Learning process

Program Educational Objectives (PEOS)

PEO1: Graduates to exhibit knowledge in mathematics, engineering fundamentals applied to
Electronics and Communication Engineering for professional achievement in industry,
research and academia

PEO2: Graduates to identify, analyse and apply engineering concepts for design of
Electronics and Communication Engineering systems and demonstrate multidisciplinary
expertise to handle societal needs and meet contemporary requirements

PEO3: Graduates to perform with leadership qualities, team spirit, management skKills,
attitude and ethics need for successful career, sustained learning and entrepreneurship.
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Program Outcomes (POs)

o Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

o Problem analysis: ldentify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

o Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

« Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis
of the information to provide valid conclusions.

e« Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

e The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

e Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

o Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

e Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

o Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

e Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one's own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

o Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSOs)

Electronics and Communication Engineering Graduates will be able to

o PSO1: An ability to understand the basic concepts in Electronics and Communication
Engineering and to apply them in the design and implementation of Electronics and
Communication Systems.

e PSO2: An ability to solve complex problems in Electronics and Communication
Engineering, using latest hardware and software tools, along with analytical skills to arrive
at appropriate solutions.

P22 Scheme - Il & IV Semester Syllabus Page | 4



P.E.S. College of Engineering, Mandya

Department of Electronics & Communication Engineering

Bachelor of Engineering (111 —Semester)
Sl. . Teaching | Hrs/ Week .. |[Examination Marks
r rse Titl redi
g, | ELER CERE CRllEe s Department | L | T | P |C 9 CIE [ SEE | Total
1 |P22MA301 Engineering Mathematics — 111 MA 21 2 - 3 50 50 100
2 |P22EC302 Linear Integrated Circuits EC 3| - - 3 50 50 | 100
3 |P22EC303 Circuit Theory EC 3] - - 3 50 50 100
4 |P22EC304 Digital Logic design EC 3| - 2 4 50 50 100
5 |P22EC305 Signals and Systems EC 3| - 2 4 50 50 100
6 |P22ECL306 Linear Integrated Circuits Laboratory EC - 2 1 50 50 | 100
7 |P22HSMC307 Employability Enhancement Skills - 111 HSMC -l 2 - 1 50 50 100
8§ |P22BFE308 Biology For Engineers EC 2] - - 2 50 50 100
9 |P22NSS308 National Service Scheme (NSS) NSS
coordinator
P22PED308 Physical Education (PE) (Sports and Athletics) PED 2 0 100 |- 100
P22Y0OG308 Yoga YOGA
Total 21
10 |P22MDIP301 Additional Mathematics — | MA 2 2 - 0 100 - 100
11 |P22HDIP307 Additional Employability Enhancement Skills - | HSMC - 2 - 0 100 - 100
Bachelor of Engineering (I —Semester)
Sl. . Teaching | Hrs/ Week .. |Examination Marks
Course Code Course Title Credits
No. Department| L | T | P CIE | SEE | Total
1 |P22MA401 Engineering Mathematics — IV MA 2| 2 - 3 50 50 100
2 |P22ECA402 lAnalog and Digital Communication EC 3| - - 3 50 50 | 100
3 |P22EC403 Electromagnetic field theory EC 3| - - 3 50 50 | 100
4 |P22ECA404 Digital Design Using Verilog HDL EC 3] - 2 4 50 50 100
5 |P22EC405 Microcontroller EC 3| - 2 4 50 50 100
6 |P22ECLA406 lAnalog and Digital Communication Laboratory EC - 2 1 50 50 | 100
7 |P22HSMC407 Employability Enhancement Skills - IV HSMC -1 2 - 1 50 50 100
8 |[P22INT408 Internship — | EC - - - 2 - 100 100
9 |P22NSS409 National Service Scheme (NSS) NSS
coordinator
P22PED409 Physical Education (PE) (Sports and Athletics) PED - - 2 0 100 - 100
P22Y0OG409 Yoga YOGA
Total 21
10 |P21MDIP401 Basic Engineering Mathematics - 1 MA 2 - 0 100 - 100
11 |P21HDIP408 Employability Enhancement Skills — 11 HSMC 2 - 0 100 - 100
L —Lecture, T — Tutorial, P- Practical/ Drawing, CIE: Continuous Internal Evaluation, SEE: Semester End
Examination
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Course Title TRANSFORMS AND SERIES
Course Code P22MA301
Category COMMON TO ALL STREAMS
Theory/Practical/Integrated i

Scheme and 3 T Y 5 28 Total TotaL;iizhlng Credits
Credits ota

02 02 00 00 03 40 03
CIE Marks: 50 SEE Marks: 50  [Total Max. marks=100 Duration of SEE: 03 Hours

Course Learning Objectives:

1 Understand the concept of infinite series; learn and apply Fourier series to represent periodical
physical phenomena in engineering analysis.

2 To facilitate students to study, analyse and apply various transforms to solve engineering problems.

No. of hours

Unit Syllabus content
Theory |Tutorial

Infinite Series: Introduction, convergence, divergence and oscillation of a
series, Tests for convergence — Comparison test, Ratio test, Cauchy’s root test
Raabe’s test, (All tests without proof)- Problems. 06 02

Self-study component: Integral Test, Alternating series, Leibnitz’s theorem —
absolute and conditional convergence.

I |Fourier Series:

Introduction, periodic function, even and odd functions, Dirichlet’s
conditions, Euler’s formula for Fourier series (no proof). Fourier series for
functions of arbitrary period of the form 2L (all particular cases) — problems, 06 02
analysis- Illustrative examples from engineering field. Half Range Fourier
series- Construction of Half range cosine and sine series and problems.
Practical harmonic analysis- Illustrative examples from engineering field.

Self study: Complex Fourier series.

Il |Laplace Transforms:

Definition — Transforms of elementary functions. Properties of Laplace
Transforms- linearity, Change of scale, shifting, Transform of Derivative
and Integrals, Transform of a function multiplied by t™ and division t (no
proof)-Problems, Transforms of periodic function, unit step function (All
results without proof)-Problems only.

Inverse Laplace Transforms: Evaluation of inverse transforms by standard
methods. Convolution theorem - Problems only.

Self-study component- Transform of Unit impulse function. Solution
of ODE by Laplace method and L-R-C circuits.

06 02

IV |Fourier Transforms:

Complex Fourier Transform: Infinite Fourier transforms and Inverse
Fourier transforms. Properties of Fourier Transforms- linearity Change of
scale, shifting and modulation (no proof)-Problems, Fourier sine and cosine
transforms and Inverse Fourier cosine and sine transforms with properties- 06 02
Problems

Convolution theorem and Parseval’s identity for Fourier Transform (no
proof)-problems.

Self study: Fourier integrals- Complex forms of Fourier integral.
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V | Z-Transforms: Definition. Some standard Z-transforms. Properties-linearity,
Damping, Shifting, multiplication by n, initial and final value theorem-
problems. Evaluation of Inverse Z- transforms- problems.

Application to Difference Equations: Solutions of linear difference
equations using Z- transforms.

Self study: Convolution theorem and problems, two sided Z-transforms.

06 02

COURSE OUTCOMES: On completion of the course, student should be able to:

CO1: | Understand the fundamental concepts of infinite series, transforms of functions.

CO2: | Apply series and transform techniques to obtain series expansion, discrete and
continuous transformation of various mathematical functions.

CO03: | Analyze various signals using series expansions and differential,
integral and difference equations using transforms.

CO4: | Evaluate indefinite integrals, differential equations and difference equations subject
to initial conditions using transforms and develop series for a discontinuous
function.

TEACHING - LEARNING PROCESS: Chalk and Talk, power point presentation, animations,
videos

TEXT BOOKS
1. B.S. Grewal, Higher Engineering Mathematics (44th Edition 2018), Khanna Publishers,
New Delhi.

2. E. Kreysizig, Advanced Engineering Mathematics, John Wiley and sons, 10th Ed.
(Reprint) 2016.

REFERENCE BOOKS
1. V. Ramana: Higher Engineering Mathematics, McGraw —Hill Education, 11" Ed.,
2. H.C. Taneja, Advanced Engineering Mathematics, Volume | & Il, I.K. International
Publishing House Pvt. Ltd., New Delhi.
3. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Publications,Reprint, 2010.

ONLINE RESOURCES

1. http://www.nptel.ac.in
https://en.wikipedia.org
https://ocw. mit.edu/courses/18-03sc-differential-equations-fall-2011/
https://ocw.mit.edu/courses/18-06sc-linear-algebra-fall-2011/
https://math.hmc.edu/calculus/hmc-mathematics-calculus-online-tutorials/differential -
equations/first-order-differential-equations/

abrwn

QUESTION PAPER PATTERN (SEE)

PART-A PART-B

One question from each unit carrying two | Answer any TWO sub questions for maximum 18 marks

pPO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 2 2
CO2 2 3
CO3 3 2
CO4 2 3

Strength of correlation: Low-1, Medium- 2, High-3
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Linear Integrated Circuits
[As per Choice Based Credit System (CBCS) & OBE Scheme]

SEMESTER - 111
Course Code: P22EC302 Credits: 03
Teaching Hours/Week (L:T:P): 3:0:0 CIE Marks: 50
Total Number of Teaching Hours: | 40 SEE Marks: 50

Course Learning Objectives: This course will enable the students to:

e Understand the basic operation of Op—Amp and its operation as DC and AC amplifiers.

e Understand the various applications of Op-Amp like inverting amplifier, non—inverting
amplifier, voltage follower, summing amplifier and difference amplifier.

e Understand the voltage sources, current sources, current amplifiers, Circuit stability and
Frequency compensation methods.

e Understand the operation of Op Amp based differentiating, integrating and Schmitt
trigger circuits.

e Know the applications of 555 timer such as monostable, astable multivibrators and use of
Op—Amps in signal generators, filters and DC voltage regulators.

e Explaining the operation of ADC, DAC and PLL.

UNIT - | | 8Hours
Operational Amplifier Fundamentals: IC Operational amplifiers, Op—Amp parameters — Input,
output and supply voltages, Offset voltages and currents, Slew rate and frequency limitation. Op-
Amps as DC Amplifiers— Biasing Op—Amps, Direct coupled —Voltage Follower, Direct—Coupled
Non-inverting Amplifiers, Direct—Coupled Inverting amplifiers, Summing amplifiers, Difference
amplifier.

Op-Amps as AC Amplifiers: Capacitor coupled Voltage Follower, Capacitor Coupled Non-—
inverting Amplifier, Capacitor Coupled Inverting Amplifier, Capacitor Coupled Difference

amplifier.
Text1:1.1,2.3,2.4,2.6,3.1,3.2,3.3,3.4,3.6,3.7,4.1,4.3,45,4.7.
Self-study 1. Study of instrumentation amplifier.
component: 2. Study of High Input Impedance Capacitor Coupled Voltage
Follower.
UNIT - 1I | 8 Hours

Op-Amps Frequency Response and Compensation: Op-Amp Circuit Stability, Frequency
Compensation Methods, Circuit Stability Precautions.

OP-AMP Applications: Voltage Sources, Current Sources and Current Sinks, Current Amplifiers,
Voltage Level Detectors, Inverting Schmitt Trigger Circuit, Differentiating Circuit, Integrating
Circuit.

Text 1:5.1,5.2,5.6,7.1,7.2,7.3,8.2, 8.3, 8.6, 8.7.

Self-study 1. Study of Log and Anti-log amplifiers.
component: 2. Study of Circuit Band width and Slew rate.
UNIT - 111 | 8Hours

Signal Processing Circuits: Precision Half-Wave Rectifiers: Saturating Precision Rectifier and
Non saturating Precision Rectifier, Precision Full-Wave Rectifiers: Half wave and summing circuit,
Limiting circuits: Peak Clipper and precision clipper, Clamping circuits, Peak detectors: Precision
rectifier peak detector, Sample and Hold Circuits, Astable Multivibrator using Op-Amp,

Text 1: 9.1, 9.2. 9.3 (Mentioned topics only), 9.4, 9.5 (Mentioned topics only), 9.6, 10.1, 10.3.
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Self-study 1. Study Mono stable Multivibrator using Op-Amp.
component: 2. Study of Dead Zone Circuit
UNIT - IV | 8 Hours

Signal Generators: 555 Timer Monostable, 555 Timer Astable, Phase Shift Oscillators, Colpitts
and Hartley Oscillators, Active Filters —Filter types and characteristics, First order active filter,
Second Order active filters.

DC Voltage Regulators: Voltage Regulator Basics, Op—Amp Series Voltage Regulator, Adjustable
Output Regulators, IC linear Voltage Regulators: 723 IC regulator and LM 317 IC regulator.

Text 1:10.6, 10.7,11.1, 11.2, 12.1, 12.2, 12.3, 13.1, 13.2, 13.3, 13.5(Mentioned topics only)

Self-study 1. Study of Band pass and Band reject filter using Op-amp.
component: 2. Study of LM337 IC regulator and IC Function Generator (IC8038).
UNIT -V | 8 Hours

DAC and ADC: Analog/Digital Conversion Basics, Digital-To-Analog Conversion, Parallel ADC,
ADC Counting Methods: Dual-Slope Integrator ADC, Digital Ramp ADC(Mentioned topics only).
PLL: Basic PLL System, PLL Components, PLL Performance Factors, Integrated Circuit PLL
Textl: 15.1, 15.2, 15.3, 15.4 (Mentioned topics only), 16.1, 16.2, 16.3, 16.5

Self-study 1. Study of Linear Ramp ADC.
component: 2. Study of applications of PLL
Course Outcomes: On completion of this course, students are able to:
Program
COs Course Oqtcomes with Action verbs for the Bloom’s Outcome
Course topics Taxonomy Level Addressed (PO #)
with BTL
CO1|Use the knowledge of basic circuit concepts to Understand and
describe the operation and characteristics of Op- PO1(L2)
Amps. Apply
CO2|Interpret the working of op-amp applications,
signal generators, voltage regulators, ADC, DAC Apply PO1(L3)
and PLL.
CO3|Analyze the Circuit stability and Frequency
compensation methods, and applications of op- Analyze PO1(L1),PO2(L3)
amps.
CO4 Build the different op-amp applications circuits,
signal generators, voltage regulators, ADC, DAC Create PO2(L2),PO3(L3)
and PLL systems for a given specifications.
CO5 De3|_gn th_e given analog circuits for a given Create PO2(L2),PO3(L3)
specification

Text Book(s):
1. “Operational Amplifiers and Linear IC’s”, David A. Bell, 3rd edition, Oxford university
Press, 2011.ISBN-13: 978-0-19-569613-4 ISBN-10: 0-19-569613-1

Reference Book(s):
1. “Linear Integrated Circuits”, D. Roy Choudhury and Shail B. Jain, 2" edition, Reprint
2006, New Age International. ISBN-10: 8122430988: ISBN-13: 978-8122430981
2. “Op - Amps and Linear Integrated Circuits”,Ramakant A. Gayakwad, 4th edition, PHI
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1.
2.

Web and Video link(s):

Analog Electronic Circuit- https://youtu.be/pkIxCmaxWFg
Differential and Operational Amplifiers- https://youtu.be/LS8ne4d0mSTE

1.

2.

E-Books/Resources:

https://www?2.mvcc.edu/users/faculty/jfiore/OpAmps/Operational AmplifiersAnd
LinearlCs 3E.pdf

https://books.google.co.in/books?id=aByz9D63wC&printsec=frontcover#v=onep

age&q&f=false

3. https://drive.google.com/u/0/uc?id=1cK8mBJXxeFyNENRFYzSugLCHWsgy
Rzzp&export=download
D, rse Articulation Matrix (CAM

CO | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
#1 p) 2
#2 3 3
#3 1 3 1 3
#4 2 3 2
#5 2 3 2
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Circuit Theory
[As per Choice Based Credit System (CBCS) & OBE Scheme]

SEMESTER - 111
Course Code: P22EC303 Credits: 03
Teaching Hours/Week (L:T:P): 3:0:0 CIE Marks: 50
Total Number of Teaching Hours: 40 SEE Marks: 50

Course Learning Objectives: This course will enable the students to:

e Understand electrical circuits, their sources and transformations and also their analysis and
solutions through node analysis and mesh analysis methods, various network theorems (ac and
dc) to analyze complex circuits.

e Analyze the transient conditions that may occur in electrical networks by solving necessary

differential equations.

Provide explanation of Laplace transform and its application in solving circuit problems.

Determine transient response of electrical circuits by Laplace transform method.

Examine the behaviour of two-port networks and learn about few special two-port networks.

Demonstrate that the graph theory concept eases the solution method for solving networks

with a large number of nodes and branches.

e Discuss the various properties and synthesis methods for different one-port networks

UNIT - | | 8 Hours
Introduction to Network Theorems: Mesh Analysis, Node Analysis, Superposition Theorem,
Thevenin’s Theorem, Norton’s Theorem, Maximum Power Transfer Theorem, Reciprocity Theorem.
Text: 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8
Self-study component: | Source Transformation, Star Delta Transformation, Millman’s Theorem,
Substitution Theorem.
UNIT — 11 8 Hours

Introduction to Resonance: Series Resonance, Parallel Resonance

Introduction to Transient Analysis: Initial Conditions, Resistor-Inductor Circuit, Resistor-Capacitor
Circuit, Resistor-Inductor- Capacitor Circuit.

Text: 5.1, 5.2, 5.3,10.1, 10.2, 10.3, 10.4, 10.5

Self-study component: | Comparison of Series and Parallel Resonance Circuits, Behaviour of Pure
Resistor in an ac Circuit, Behaviour of Pure Inductor in an ac Circuit,
Behaviour of Pure Capacitor in an ac Circuit.

UNIT - 111 | 8Hours
Introduction to Laplace Transforms and its Applications: Laplace transforms of Periodic
Functions, Waveform Synthesis, The Transformed Circuit, Resistor-Inductor Circuit, Resistor-
Capacitor Circuit, Resistor-Inductor- Capacitor Circuit, Response of RL Circuit to Various Functions,
Response of RC Circuit to Various Functions.

Text: 11.1, 115, 11.6, 11.10, 11.11, 11.12, 11.13,11.14, 11.15
Self-study component: | Write programs in MATLAB/PYTHON to synthesis the waveforms

UNIT — IV | 8Hours
Introduction to Network Topology: Graph of a Network, Definitions Associated with a Graph,
Incidence Matrix, Loop Matrix or Circuit Matrix, Cutset Matrix,
Introduction to Two-Port Networks: Open-Circuit Impedance Parameters (Z Parameters), Short-
Circuit Admittance Parameters (Y Parameters), Transmission Parameters (ABCD Parameters), Hybrid
Parameters (h parameters).

Text: 9.1,9.2,9.3,9.4,95,9.6,13.1, 13.2, 13.3, 13.4, 13.6
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Self-study component: | Duality, Inter-relationships between the Parameters.
UNIT -V | 8Hours
Introduction to Network Synthesis: Hurwitz Polynomials, Positive Real Functions, Elementary
Synthesis Concepts, Realization of LC Functions, Realization of RC Functions.
Text: 16.1, 16.2, 16.3, 16.4, 16.5, 16.6, 16.7
Self-study component: | Passive Filters, Realization of RL Functions
Course Outcomes: On completion of this course, students are able to:

Program
. . Bloom’s Outcome
COs tC(Z)Olijcgse Outcomes with Action verbs for the Course Taxonomy |Addressed (PO #)
P Level with BTL
CO1 | Use the fundamental concepts for solving different Understand
Electrical networks. and Apply PO1(L2)
CO2 [Solve the electric circuits using appropriate methods for
finding the different parameters. Apply POL(L3)
CO3 [Compare the performance of a particular network using
appropriate methods. Analyze | PO1(L1),PO2(L3)
CO4 |[Formulate various synthesis methods for different one-port
networks Create POZ(LZ),POS(LB)

Text Book(s):

1. Network Analysis and Synthesis, Ravish R Singh,
McGraw Hill Education (India) Private Limited. ISBN: 978-1259062957

Reference Book(s):

1. Network analysis, 3E, M. E. Van Valkenburg and T.S. Rathore,
Pearson Education. ISBN: 978-9353433123

2. Engineering Circuit Analysis, 9, William H. Hayt Jr., Jack E. Kemmerly,
Jamie D. Phillips, Steven M. Durbin, McGraw Hill Education (India) Private Limited. ISBN:
978-9390185139

3. Problems and Solutions in Engineering Circuit Analysis, William Hayt, Jack Kemmerly,
McGraw Hill Education (India) Private Limited. ISBN: 978-0071333030

Web and Video link(s):

https://archive.nptel.ac.in/courses/108/105/108105159/
Network Analysis by Prof. Tapas Kumar Bhattacharya, IIT Kharagpur

E-Books/Resources:

D.C Articulation Matrix (CAM)
CO | PO1|PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
#1 2 2

#2 3 3

#3 2 3 2 3
#4 2 3 2
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Digital Logic Design
[As per Choice Based Credit System (CBCS) & OBE Scheme]

SEMESTER - 111
Course Code: P22EC304 Credits: 04
Teaching Hours/Week (L:T:P): 3:0:2 CIE Marks: 50
Total Theory Teaching Hours: 40 SEE Marks: 50

Course Learning Objectives: This course will enable the students to:

e Discuss the simplification techniques such as K-map, QM method and VEM
technique.

Design and implement the combinational logic circuits.

Analyze the sequential elements and sequential circuits.

Design and implement the sequential logic circuits.

Develop digital circuits/systems applying finite state machine approach.

Discuss the structure of Computer architecture, ROM, PLA and FPGA with logic
implementation.

UNIT - | | 8Hours

Simplification Methods and NAND/NOR Implementation: The Map Method, Two-
Variable, Three-Variable and Four Variable K-Maps, NAND and NOR Implementation,
Don’t — Care Conditions, Determination of Prime-Implicants.

Combinational Logic: Design Procedure, Binary Parallel Adder, Magnitude Comparator,
Encoders, Decoders, Multiplexers, Demultiplexers.

Text 1: 3.1-3.3, 3.6, 3.8-3.10, 4.2, 5.2, 5.4-5.6

Self-study Tabulation Method, Logic Synthesis and optimization, Decoders
component: in RAM.
Practical Topics: 1.Discrete Gate Implementation

(1) Logic circuit realization using basic gates.

(i) Logic circuit realization using universal gates.

2.(i) Realization of parallel adder/subtractor using 7483 chip

(i) Demonstration of BCD to Excess—3 code conversion and vice versa.

UNIT - 1I | 8Hours

Sequential Logic: Introduction, Flip-Flops, Triggering of Flip-Flops.

Registers and Counters: Introduction, Registers, Shift Registers, Ripple Counters,
Synchronous-counters.

Text 1: 6.1-6.3, 7.1-7.5

Self-study Setup and hold time issues, flip-flop versus latches, Delay
component: elements, Watchdog timer.
Practical Topics: 1. (i) Realization of Boolean expression/Combinational Logic.

(ii) Application of the IC’s — MUX-74153 and DEMUX — 74139 for half
and full adders for 3 — bit binary to gray and BCD to Excess—3 code
converters.

2. Realization of 2— bit comparator using gates and basic operational study of

Priority encoder using 74147.
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UNIT — 11l | 8Hours

State Machines: State Tables and Graph, General Models of Sequential Circuits, Design of a
Sequence detector, Guidelines for Construction of State Graphs, Elimination of Redundant States,
Equivalent States, Equivalent Sequential Circuits, Reducing incompletely Specified State Tables,
Derivation of Flip-Flop Input Equations.

Text 2: 13.3-13.4, 14.1-14.3, 15.1,15.2, 15.4-15.6

Self-study Digital Camera Controller State Machine. Bluetooth Controller.
component:
Practical Topics: 1. Design 2/3 bit synchronous counters using Flip—Flops.

2. Design 2/3 bit asynchronous counters using Flip—Flops.

UNIT — IV | 8Hours

Programmable Logic and Storage Devices: Read-Only Memory (ROM), ROM Based
Implementation of Combinational Logic, Programmable Logic Array (PLA), Programmability of
PLD&#39;s, CPLD&#39;s, XILINX XC9500 CPLD&#39;s, XILINX FPGA Field Programmable
Gate Array (FPGA), XILINX Spartan XL FPGA &#39;s.

Text 3: 5.7-5.8
Self-study Architecture and programming examples of FPGA'’s.
component:
Practical Topics: 1. Design the Ring counters and Johnson counter.
2. Demonstration of FPGA.
UNIT -V 8 Hours

Computer Architecture and Memory: The Memory unit, Examples of Random-access Memories.
Introduction, Processor Organization, Arithmetic Logic Unit, Design of Arithmetic Circuit, Design of
Logic Circuit, Design of Arithmetic Logic Unit, Status Register, Design of Shifter, Processor Unit,
Design of Accumulator.

Text1:7.7-7.8,9.1-9.10

Self-study Intel 4004, 8085 processors, ARM Machine and AMD’s

component: Processors.

Practical Topics: 1. Demonstration of 7489, 16 by 4 random access memory.
2. Realization of Shift operations using 7495.

Course Outcomes: On completion of this course, students are able to:

Bloom’s Program
COs Course Ou_tcomes with Action verbs for the Taxonomy Outcome
Course topics Level Addressed (PO
#) with BTL
COL1 |Apply the simplification techniques/methods to PO1(L2)

Optimize and Implement the digital Und;rst?nd &
functions/circuits. pply

CO2 |Analyze the combinational and sequential logic PO1(L1),PO2(L3)

circuit for the given requirements/specification. Analyze

CO3 [Develop, Simulate and Implement logic circuits for PO2(L2),PO3(L3)
the given requirements/specification. Create

CO4 |