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REGULATIONS 2024

B.E. ELECTRONICS AND COMMUNICATION ENGINEERING

CHOICE BASED CREDIT SYSTEM
CURRICULUM FOR SEMESTERS I TO VIII

SEMESTER -1

= St COURSE
NO. CODE COURSE TITLE CATEGORY | L | T P C
| 1 24UIP001 | Induction Program | . - 3 - 0
THEORY
2 24UHS101 | Professional English-I [ HSM 3 [0 0 3
3 24UMAI101 | Matrices and Calculus BS 3 1 0 4
4. 24UPH101 Engineering Physics BS 3 0 0 3
S, 24UCY 101 Engineering Chemistry BS 3 0 0 3
\ 6 ‘ 24UGE101 Problem S(_)lving and Python ES 3 0 0 3
Programming
7. | 24UHS102_| s181pFingLy / Heritage of Tamil HSM i | 0 | 0 i
s PRACTICAL d
8. \ 24UGE111 Problem Splving and Python ES 0 0 4 5
Programming Laboratory
9. | 24UBSI11 | Physics and Chemistry Laboratory BS o | 0 4 2
10. | 24UHSI11 | English Laboratory EE 0| 0 2 1
Total Credits | 16 1 10 22
SEMESTER - I1
S. COURSE
NO. CODE COURSE TITLE CATEGORY L T | 2 C
THEORY
| 24UHS201 Professional English-11 HSM 2 0 0 2
) 24UMA201 | Statistical and Numerical Methods BS 3 | 0 4
[=9 24UPH202 | Physics for Electronics Engineering BS 3 0 0 3 ]
4. 54UEC201 | Basic Electrical and Electronic Devices PC EREEE N
5 24UEC202 | Circuit Analysis PC R
Lﬁlg,p@m@g,n@abgmu@m / ‘ ” \ \
6 24UHS202 '%amils LS HSM TR SR
THEORY CUM PRACTICAL
7. | 24UGEI201 | Engineering Graphics and Drafting l ES o
PRACTICAL |
8. 24UGE211 | Engineering Fundamentals Laboratory ES 0 [ 0 |
9. 24UEC211 | Circuits & Devices Laboratory RPE 0 0 4 | 2
10. 24UHS211 | Communication Laboratory EE 0 0 4 2
Total Credits | 18 | 2 | 14 | 27
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SEMESTER - 111

Department of ECE
Jai Shriram Engineering College

Avinashipalayam Tirupur-638660.

NS(‘)_ ng;}:F COURSE TITLE CATEGORY L T | P | €
N THEORY
L 24UMA303 | Probability and Random Process BS 3 1 0 4
2. 24UEC301 | Signals and Systems PC 3 ] 0 4
34 24UEC302 | Analog Electronics PC 3 0 10| 3
_—4_._ 24UEC303 | Control Systems Engineering PC 3 0 0 3
3. 24UCS321 | € Programming & Data Structures ES 3 0 0 3
THEORY CUM PRACTICAL
6. 24UECI301 | Digital System Design PC 3 0 Z 4
(f 24UEC312 | Skill Development Course | EE I 0 3 2
PRACTICAL
8 24UEC311 | Analog Electronics Laboratory PC 0 0 3 kLS
9 24UCS322 (]_:aiﬁjigfyunmg & Data Structures ES 0 0 3 |15
Total Credits | 19 2 11 | 26
SEMESTER - IV
NSO CSSSEE COURSE TITLE CATEGORY L T P C
THEORY
1 24UEC401 Electromagnetic Fields PC 3 0 0 3
2 24UEC402 Linear Integrated Circuits PC 3 0 0 3
g 24UEC403 Communication Systems PC 3 0 0 3
4. 24UGEA401 Environmental Science and Sustainability BS 2 0 o | 2
THEORY CUM PRACTICAL
B 24UECI401 Networks & Security PC 3 0 2 4
6. 24UECI402 Digital Signal Processing PC 3 0 2 4
PRACTICAL
i 24UEC411 Linear Integrated Circuits Laboratory PC 0 2 |15
8. 24UEC412 Communication Systems Laboratory PC 0 3 1.5
Total Credits | 17 0 101]22
%
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SEMESTER -V

S. COURSE : ;
SE ) y i T P C
NO. CODE COURSE TITLE CATEGORY | 1
THEORY
1. | 24UECS01 | VLSI and Chip Design PE 3 0 0 3
5 24UGES01 | Human Values and Ethics HSM 3 0 0 3
3 24UEC502 1\1icr0prpce§-sor Microcontroller & pC 3 0 0 3
Its Applications
4 Open Elective — | OF 3 | 0 2
5. Professional Elective - | PE 3 0 0 3
6. Professional Elective 11 PE 3 0 0 3
7| 24UECMS01 | Mandatory Course - | MC 2 0 0 0
PRACTICAL
8. | 24UECS511 [ VLSI and Chip Design Lab PC 0 0 4 2
. Microprocessor & Microcontroller
9. | 24UECS
£ e Laboratory PC 0 0 : e
Total Credits | 20 1 T [ 215
SEMESTER - VI
S. COURSE
NO. CODE COURSE TITLE CATEGORY |L | T | P | C
THEORY
i 24UEC601 | Embedded Systems and IoT Design PC 3|0 2 3
2 24UEC602 | Transmission lines and Antennas PC U] | O Y
Artificial Intelligence and Machine
3. 24UEC603 [eatning PC 3 0 0 3
4. Open Elective - I OE 31 ol e 3
5 Professional Elective 111 PE 3 o bioil 3
6. Professional Elective IV PE 310l o 3
7. | 24UECM601 | Mandatory Course - I MC e L 0
PRACTICAL
8. 24UEC611 | Mini project EE 31010 3
9 24UEC612 | Embedded Systems and ToT Laboratory PC 0| O 1.5
Total Credits | 23 | 0 22.5
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SEMESTER - VII

S. | COURSE ;
NO., CODE COURSE TITLE CATEGORY JERlIS I C
THEORY
I. [ 24UMG701 | Principles of Management HSM 3100 e
| 2 Open Elective — III OE 3100}
31 Professional Elective — V PE 3 0 0 3
4, Professional Elective - VI PE 3 10 LONIES
5. | 24UEC711 | Internship EE 0(o]o0]2
Total Credits | 12 | 0 | 0 | 14
SEMESTER - VIII
S. | COURSE }
NOIL CODE COURSE TITLE CATEGORY |L |T| P |C
PRACTICAL
1. | 24UECS811 [ Project Work Lt 00|20 (10
Total Credits | 0 | 0 | 20 [ 10

Total Credits: 165
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PROFESSIONAL ELECTIVES

COURSE

S.NO CODE COURSE TITLE CATEGORY | L | T | P | C
PROFESSIONAL ELECTIVE |
h_lA Y4UECPS01 | Wireless Communication PE 3 0 0 3
2. | 24UECP502 | Optical Communication& Networks PE 3 0 0 3
3. | 24UECP503 | Wireless Broad Band Networks PE 31|92
—4. 24UECPS04 | 4G/5G Communication Networks PE 210 Z 3
5. | 24UECP505 Software Defined Networks PE 210 2 3
6. | 24UECP506 | Massive MIMO Networks PE 2fo} 2§
PROFESSIONAL ELECTIVE 11
1. | 24UECP507 | Advanced Digital Signal Processing PE 2 fop 2
2. | 24UECP508 | Image Processing PE 3tajojf3
3. | 24UECP509 | Speech Processing PE 210 2 3
4. | 24UECP510 | Software Defined Radio PE 2 | e |2 3
5 | 24UECP511 | DSP Architecture and Programming PE 2 D) 2 3
6. | 24UECP512 | Computer Vision PE 2 | 0| 2 3
PROFESSIONAL ELECTIVE 111
1. | 24UECP601 | Wearable Devices PE 3 0 0 3
2. | 24UECP602 | Human Assist Devices PE 3k 9 L0 3
3. | 2dUECP603 Therapeutic Equipment BE 3 0 0 3
4. | 24UECP604 Medical Imaging Systems PE 3 0 0 3
5. | 24UECP605 | Brain Computer Interface and Applications PE 31010 3
6. |24UECP606 | Body Area Networks PE 31010 3
PROFESSIONAL ELECTIVE v
1. | 24UECP607 Radar Technologies PE 3 0 0 3
2. | 24UECP608 Avionics Systems PE 2101 2 3
3. | 24UECP609 Positioning and Navigation Systems BB SO I (R
4 | 24UECP610 [ Satellite Communication PE <1 IR RO
S l 24UECP611 | Remote Sensing PE 3 a9 3 B
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6. | 24UECP612 | Rocketry and Space Mechanics PE 3 0 0 3
PROFESSIONAL ELECTIVE V
1. | 2dUECP701 | RF Transceivers PE 2 0] 2 3
2. | 24UECP702 | Signal Integrity PE 2 1@k Z 3
3. | 24UECP703 | Antenna Microwave Engineering PE A0 (RS e 3
4. | 24UECP704 | MICs and RF System Design PE 2RO 1 205
5. | 24UECP705 | EMIVEMC Pre Compliance Testing FPE 2 |9} 2 3
6. | 24UECP706 | RFID System Design and Testing PE z2lop 23
PROFESSIONAL ELECTIVE VI

1. | 24UECP707 | IoT Processors PE Z Lol 2=
2. | 24UECP708 | IoT Based Systems Design PE 3|10 |0

3. | 24UECP709 | Wireless Sensor Network Design PE 31 O e 3
4. | 24UECP710 | Industrial IoT and Industry 4.0 PE 219 |2 {3
5. | 24UECP711 | MEMS Design PE Z 0 2 3
6. | 24UECP712 | Fundamentals of Nano electronics PE 2. 10 N2 3

SKILL DEVELOPMENT COURSE
NS(;. ngII:I?IE COURSE TITLE CATEGORY | L | T | P | C
SKILL DEVELOPMENT COURSE I

1. 24UECCO01 | PCB Design EE Il eil 3 2
2. 24UECC02 | Aptitude and Verbal Skill EE OV 8 [

[
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MANDATORY COURSES 1

| 5 AUMCS01 g';ll:"gi(izumn to Women and Gender MC 3 0 0 0

i 24UMCR02 | Automotive Safety MC 3 010 0

: 24UMCRS03 | State, Nation Building and Politics in India MC 3 010 0

4. 24UMCRS04 | Disaster Risk Reduction and Management MC 3 10} O 0

-3 24UMCS80S | Film Appreciation MC 3 01 0 0

6. 24UMCRS06 | Elements of Literature MC 3 0 0 0

/) 24UMCR807 | Inclusive Work Culture MC 31010 0

8. 24UMCR808 | Quality Systems MC 3 0[O 0

9. 24UMCS09 | Industrial Practices and Requirements MC 3 010 0

MANDATORY COURSES Il

W e et | i

2. 24UMC902 }—1111;;;)13; of Science and Technology in MC 3 ol o 0

3 24UMC903 lF_’Ioul:Tt:;?; Eé[;(iilz::;momic Thought for a MC 3 ol o 0

4. 24UMC904 | Industrial Safety MC 3 010 0

3. 24UMC905 | Quantitative and verbal proficiency MC 3 010 0

6. 24UMC906 | Industrial Hydraulic Circuits MC 3 010 0

7. 24UMC907 | Electrical Safety MC 3 0|0 0

OPEN ELECTIVE

g ng];gE COURSE TITLE CATEGORY | L | T | P | C
1. 24UCEO01 | Augmented Reality /Virtual Reality OE BRGNS 3
2 24UCEO02 | Remote Sensing Concepts OE 3 b 3
3 24UCEO03 | Geographical Information System OE 3 0 0 3
4 | 24UCEO04 | Fire Safety Engineering OE I | I
5 24UCS001 | Java Programming OE 3 ol o 3
6. 24UCS002 | Ul & UX Design OE 3 1ol o 3
7 24UCS003 | Cloud Computing OE 3 0 0 3
8 24UCSO04 | Data Science OE 3101 0 3
9. 24UEEO01 | Renewable Energy Technologies OE 3101 0 3
10. | 24UEE002 | Hybrid Electric Vehicles OE 3 K eln] o3
11. | 24UEEO03 | Introduction to PLC Programming OE 0 S R
12. | 24UEEO04 | Energy Conservation & Management OE 25| IR0 h ) ) 3
13. | 24UEEOO05 | Fundamentals of Electronic Devices OE , 3 oo
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14. 24UEEOQOO06 | Batteries and Management System OE 3 0 0 3
IS. | 24UEEOQO07 | Sensors and Actuators OE 3N EOY O
16. | 24UEEOO08 | Electrical, Electronic & Magnetic Materials OE 2o R el 3
17. | 24UECOO01 | Basics of Communication Technologies OE 3 0O O 3
I8. | 24UECO02 | Image Processing OE 3 0] 0 3
19. | 24UECO03 | Basics of loT OE 3 BROR RROE IS
20. | 24UECO04 | Introduction to PLC Programming OE 3 O | O 3
2] 24UECOO0S | Sensors for Engineering Applications OE 3 (0o |3
22. | 24UECO06 | Industry 4.0 and Industrial [oT OE 3 10| 0 3
23. | 24UFTOO0! | Basics of Textile Technology OE 3 jo|lo| 3
24. | 24UFTO02 | Fundamentals of Fashion Design OE 3lofle | 3
25. | 24UFTOO03 | Garment Manufacturing Technology OE 3 e )3
26. | 24UFTO04 | Retail Management OE 3 ] @] 0 3
27. | 24UFTOO05 | Industrial Engineering for Garment Industry OE 3 | o h )3
28. | 24UFTO06 | Fashion Branding and Advertisement OE 3161 6 3
29. | 24UMEOO1 | Fundamentals of Robotics OE 3 10(0 3
30. | 24UMEQQ2 | Nano Technology OE 3 0] O 3
31. | 24UMEOQO3 | Reverse Engineering OE 3 a3
32. | 24UMEOO04 | Industrial Engineering OE 3 0| 0 3
33. | 24UMEOQQOS | Introduction to Additive Manufacturing OE 31010 3
34. | 24UMEOO06 | Energy Conservation in Industries OE 3 0] 0 3
35. 24UITOO1 | Digital Image Processing and Its Applications OE 3 01| o 3
36. 24UITO02 | Fundamentals of Databases OE 3 0 0 3
27, 24UITOO03 | Internet Programming OE 3 0 0 3
38. 24UITO04 | Fundamentals of Internet of Things OE 3 0 0 3
39, 24UITO0S5 | Fundamentals of Blockchain OE 3 0 0 3
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CREDITS SUMMARY

S. Course Credits per Semester Total
NO. | Components I 1] 1] A% \% \%| VIl viil | Credits
8 HSM 4 3 3 3 13
2 BS 12 7 4 2 25
3. ES 5 6 4.5 15.5
4 PC 9 15.5 20 9.9 10.5 64.5
D PE 6 6 6 18
6. OE 3 3 9
7 EE 1 2 2 2 10 20
MC V
Total Credits 22 27 26 22 21.5 22.5 14 10 165
Total Credits for The Entire Programme: 165
COMPARISON OF CREDIT SUMMARY
S AICTE Anna University JSREC Autonomous
N(.) Course Components Recommendation Curriculum R2021 Curriculum R2024
; Credits | % Credits | Credits | % Credits | Credits | % Credits
Humanities, Social Science o 0 0
L. and Management (HSM) > o b g 13 5
2. | Basic Sciences (BS) 23 14% 25 15% 25 15%
3. | Engineering Sciences (ES) 17 11% 21 13% 15.5 9%
4. | Professional Core (PC) 61 38% 58 36% 64.5 39%
5. | Professional Electives (PE) 12 7% 18 11% 18 11%
6. | Open Electives (OE) 12 7% 12 7% 9 5%
7. | Bmployment Enhancement | 55 12% 16 10% 20 12%
Course (EE)
3 Mandatory (Non-Credit _ . ) ) \ J
* | Course (MC)
TOTAL CREDITS 160 100% 162 100% 165 100%
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PROBABILITY AND RANDOM PROCESS LIT[P]cC
24UMA303 Il Year / 11 Sem (B.E ECE) 3 { 4

COURSE OBJECTIVE:

* To provide necessary basic concepts in probability and random processes for
applications such as random signals, linear systems in communication engineering,

* Tounderstand the basic concepts of some standard distributions applicable to
engineering this can describe real [j fe phenomenon.

®* Tounderstand two dimensional random variables applicable to engineering this can
describe real life phenomenon.

® Tounderstand the basic concepts of random processes which are widely used in
communication fields also the concept of correlation and spectral densities.

® To understand the si 1ficance of linear systems with random inputs.

UNIT-I PROBABILITY AND RANDOM VARIABLES ’ 9...37
Probability — Axioms of probability — Conditional probability — Baye’s theorem - Discrete ali}

continuous random variables — Moments — Moment generating functions —

UNIT-I1 ‘ DISCRETE AND CONTINUOS DISTRIBUTIONS ' 943 ]

Discrete -Binomial, Poisson, Geometric distributions Continuous-Uniform, Exponential and
Normal distributions.

UNIT-II1 J TWO - DIMENSIONAL RANDOM VARIABLES 9+3 |

Joint distributions — Marginal and conditional distributions — Covariance — Correlation and
linear regression — Transformation of random variables — Central limit theorem (for
independent and identically distributed random variables).

UNIT-1V RANDOM PROCESSES ,CORRELATION AND SPECTRAL J s

DENSITIES
Classification — Stationary process — Markov process - Markov chain - Poisson process —
Random telegraph process. Auto correlation functions — Cross correlation functions —
Properties — Power spectral density — Cross spectral density — Properties. J

FJN]T—V ’ LINEAR SYSTEMS WITH RANDOM INPUTS ' 9+3 |

Linear time invariant system — System transfer function — Linear systems with random inputs —
Auto correlation and cross correlation functions of input and output. Gaussian process & filter.

(gl\svg
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L:45 | T:15 | T: 60 PERIODS

TEXT BOOKS

I Ibe, O.C.," Fundamentals of Applied Probability and Random Processes ", 1st Indian
Reprint, Elsevier, 2007.

2. Peebles, P.Z., "Probability, Random Variables and Random Signal Principles ", Tata
McGraw Hill, 4th Edition, New Delhi, 2002.

 REFERENCES

I. Cooper. G.R., McGillem. C.D., "Probabilistic Methods of Signal and System
Analysis", Oxford University Press, New Delhi, 3rd Indian Edition, 2012.

2. Hwei Hsu, "Schaum’s Outline of Theory and Problems of Probability, Random
Variables and Random Processes ", Tata McGraw Hill Edition, New Delhi, 2004.

3. Miller. S.L. and Childers. D.G., “Probability and Random Processes with Applications
to Signal Processing and Communications ", Academic Press, 2004,

4. Stark. H. and Woods. J.W., “Probability and Random Processes with Applications to
Signal Processing ", Pearson Education, Asia, 3rd Edition, 2002.

5. Yates. R.D. and Goodman. D.J., “Probability and Stochastic Processes"”, Wiley India
Pvt. Ltd., Bangalore, 2nd Edition, 2012.

COURSE OUTCOMES
Al the end of the course students should be able to

CO1: Understand the fundamental knowledge of the concepts of probability random signals,
linear systems in communication engineering.

CO2: Have knowledge of standard distributions which can describe real life phenomenon.
CO3: Understand the basic concepts of one and two dimensional random variables and apply in
engineering applications.

CO4: Apply the concept random processes ,correlation and spectral densities in engineering
disciplines

COS5: Able to analyze the response of random inputs to linear time invariant systems.

%
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\724UECJOI \ SIGNALS AND SYSTEMS 2 |

‘ COURSE OBJECTIVES:

e To understand the basic properties of signal & systems
To know the methods of characterization of LTI systems in time domain

To analyze continuous time signals and system in the Fourier and Laplace domain
To analyze discrete time signals and system in the Fourier and Z transform domain

UNIT-1 | CLASSIFICATION OF SIGNALS AND SYSTEMS

‘ 6+6

Definition of signals - Standard signals - Classification of signals — Continuous

& even signals, Energy & Power signals — Operation on signals - Classification

systems and DT systems- — Linear & Nonlinear, Time-variant& Time-invariant,
causal, Stable & Unstable.

time (CT) and

Discrete Time (DT) signals, Periodic & Aperiodic signals, Deterministic & Random signals, odd

of systems- CT
Causal & Non-

\ UNIT-1I ANALYSIS OF CONTINUOUS TIME SIGNALS

6+6

Properties - Inverse Fourier and inverse Laplace Transform

Fourier series for periodic signals - Fourier Transform — properties- Laplace Transforms and

[ UNIT-III | LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS [ 6+6

Analysis of CT systems - Systems connected in series / parallel.

Impulse response - convolution integrals- Differential Equation- Fourier and Laplace transforms in

[ UNIT-IV | ANALYSIS OF DISCRETE TIME SIGNALS

| 6+6

DTFT - Z Transform & Properties

Baseband signal Sampling—Fourier Transform of discrete time signals (DTFT)— Properties of

UNIT-V | LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS

| 6+6

parallel.

Impulse response-Difference equations - Convolution sum- Discrete Fourier Transform and Z
Transform Analysis of Recursive & Non-Recursive systems-DT systems connected in series and

1.:30 | T:30 | P:0| Tota

1: 60 Periods l
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\ 24UEC302 \

ANALOG ELECTRONICS 3

Prerequisites:

Basic Electrical and Electronic Devices

COURSE OBJECTIVES:

To analyze the frequency response of small signal amplifiers

To design and analyze single stage and multistage amplifier circuits
To design and analyze Differential amplifier amplifier circuits

To study about feedback amplifiers and oscillators principles

To understand the analysis and design of multi vibrators

UNIT-I

AMPLIFIERS 9

Introduction of feedback & types, Load line, operating point, biasing methods for BJT and

MOSFET, BJT small signal model — Analysis of CE, CB, CC amplifiers- Gain and frequency

response -MOSFET small signal model- Analysis of CS, CG and Source follower — Gain and
Lfrcqucncy response- High frequency analysis.

UNIT-IT | SMALL SIGNAL ANALYSIS AND MULTI STAGE AMPLIFIERS 9

Small signal Amplifier, Amplifier Bandwidth, Hybrid model, analysis of transistor amplifier using
h-parameter, Multistage Amplifier: Cascading amplifier, Boot-strapping Technique, Darlington
amplifier, Coupling methods in multistage amplifier.

UNIT-III

DIFFERENTIALAMPLIFIER 9

methods.

Cascode amplifier, Differential amplifier — Common mode and Difference mode analysis —
MOSFET input stages — tuned amplifiers — Gain and frequency response — Neutralization

UNIT-IV

FEEDBACK AMPLIFIERS AND OSCILLATORS 9

Crystal oscillators

Advantages of negative feedback — Voltage / Current, Series, Shunt feedback Amplifiers —
positive feedback—Condition for oscillations, phase shift — Wien bridge, Hartley, Colpitts and

\e
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24UEC303 CONTROL SYSTEMS ENGINEERING 3

COURSE OBJECTIVES:

e To mtroduce the components and their representation of control systems

* To learn various methods for analyzing the time response, frequency response and stability of
the systems.

e To learn the various approach for the state variable analysis.

UNIT-I | SYSTEMS COMPONENTSANDTHEIR REPRESENTATION | 9
Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-

Electrical and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs
models

UNIT-II | TIME RESPONSEANALYSIS [

Transient response-steady state response-Measures of performance of the standard first order and
second order system-effect on an additional zero and an additional pole-steady error constant and
system- type number-PID control-Analytical design for PD, PI, PID control systems

UNIT-ITT | FREQUENCY RESPONSEAND SYSTEMANALYSIS [ 9

Closed loop frequency response-Performance specification in frequency domain-Frequency
response of standard second order system- Bode Plot - Polar Plot-Design of compensators using
Bode Plots-Cascade lead compensation-Cascade lag compensation-Cascade lag-lead compensation

UNIT-IV__ | CONCEPTS OF STABILITYANALYSIS | 9
Concept of stability-Bounded-Input Bounded- Output stability-Routh stability criterion-Relative

stability-Root locus concept-Guidelines for sketching root locus

UNIT-V CONTROL SYSTEMANALYSIS USINGSTATE VARIABLE 9
METHODS
State variable representation-Conversion of state variable models to transfer functions-Conversion

of transfer functions to state variable models-Solution of state equations-Concepts of
Controllability and Observability-Stability of linear systems-Equivalence between transfer
function and state variable representations

L:45 | T:0 | P:0 | T: 45 PERIODS

TEXT BOOKS

1. M. Gopal, “Control System— Principles and Design”, Tata Mc Graw Hill, 4lhEditi0n,2012.

@\%‘(
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\ 24UCS321 \

C PROGRAMMING AND DATA STRUCTURES

EOURSE OBJECTIVES

e To introduce the basics of C programming language

e To learn the concepts of

advanced features of C.

e To understand the concepts of ADTs and linear data structures.
e To know the concepts of non-linear data structure and hashing.

To familiarize the concepts of sorting and searching techniques.

UNIT-I

C PROGRAMMING FUNDAMENTALS

9 |

Data Types — Variables — Operations — Expressions and Statements —
Functions — Recursive Functions — Arrays — Single and Multi-Dimensional Arrays.

Conditional Statements —

UNIT-II

C PROGRAMMING - ADVANCED FEATURES | 9

Structures — Union — Enumerated Data Types — Pointers: Pointers to Variables, Arrays and
Functions — File Handling — Preprocessor Directives

UNIT-IIT |

LINEAR DATA STRUCTURES

] 9

Abstract Data Types (ADTs) — List ADT — Array-Based Implementation — Linked List —
Linked Lists — Circular Linked List — Stack ADT — Implementation of Stack — Applications:
Evaluating arithmetic expressions — Queue ADT — Priority Queues — Queue

Balancing Symbols —

Implementation — Applications.

Doubly-

.l

[ONIT-IV |

NON-LINEAR DATA STRUCTURES

—

| 9

Trees — Binary Trees — Tree

Hashing — Rehashing.

Traversals —

Functions — Separate Chaining — Open Addressing — Linear

Expression Trees — Binary Search Tree — Hashing - Hash
Probing— Quadratic Probing — Double

UNIT-V |

SORTING AND SEARCHING TECHNIQUES 9

Insertion Sort —

Quick Sort — Heap Sort — Merge Sort —Linear Search — Binary Search

L: 45

T: 0

P:0

Total: 45 Periods
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‘ > 4UECI301 l DIGITAL SYSTEM DESIGN

W
=|=
1
n

COURSE OBJECTIVES:

e To present the fundamentals of digital circuits and simplification methods
o To practice the design of various combinational digital circuits using logic gates

To bring out the analysis and design procedures for synchronous and asynchronous Sequential
circuits

* To Learn HDL for digital circuit design and modeling.
e To Understand and apply logic families and programmable devices for circuit implementation. |

UNIT-I BASIC CONCEPTS 9

Review of number systems-representation-conversions, Review of Boolean algebra-
theorems, sum of product and product of sum simplification, canonical forms min term and
max term, Simplification of Boolean expressions-Karnaugh map, completely and incompletely
specified functions, Implementation of Boolean expressions using universal gates.

UNIT-II l COMBINATIONAL LOGIC CIRCUITS 9

Problem formulation and design of combinational circuits - Code-Converters, Half and Full

Adders, Binary Parallel Adder — Carry look ahead Adder, BCD Adder, Magnitude Comparator,
Decoder, Encoder, Priority Encoder, Mux / Demux. :

UNIT-111

SEQUENTIAL CIRCUITS 9

Introduction to Synchronous and Asynchronous- Latches, Flip flops — SR, JK, T, D, Master/Slave
FF, Triggering of FF, Analysis and design of clocked sequential circuits — Design - Moore/Mealy
models, state minimization, state assignment, lock - out condition circuit implementation -
Counters, Ripple Counters, Ring Counters, Shift registers, Universal Shift Register — Hazards,
Essential Hazards.

UNIT-IV_| HDL MODEL | 9
Introduction to HDL —HDL Design Abstractions- Behavioral Modeling, Dataflow Modeling,
Structural Modeling- Basic gates of HDL programming - HDL Models of Combinational Circuits
— Half Adder, Full Adder, Multiplexer, Demultiplexer, Encoder, Decoder - HDL Models of
Sequential Circuits - Flip-Flops: D, JK, T using behavioral modeling, Modeling - 4-bit Register,
counters.

UNIT-V | LOGIC FAMILIES AND PROGRAMMABLE LOGIC DEVICES _ | 9
Logic families- Propagation Delay, Fan - In and Fan - Out - Noise Margin - RTL, TTL, ECL,
CMOS - Comparison of Logic families - Implementation of combinational logic/sequential
logic design using standard ICs, PROM, PLA and PAL, basic  memory, static ROM,

PROM, EPROM, EEPROM, EAPROM.
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PRACTICAL EXERCISES 30 FERIODS
Hardware Based Experiments

. Design of half adder and half subtractor

2. Design of code converters (Binary to Gray and vice versa)

3. Design of Multiplexers & Demultiplexers.

4. Design of Encoders and Decoders.

HDL -Based Programming

5. Design of full adder and full subtractor
6. Design of code converters (BCD to Excess-3 and vice versa)
7. Design of Magnitude Comparators (2 — bit)
8. Design and implementation of Synchronous Counter using Flip-Flops
9. Design and implementation of shift registers.
TEXT BOOKS
. M.Morris Mano and Michael D.Ciletti, ‘Digital Design’, Pearson, 5th Edition, 2018.
(Unit- 1 - V).
REFERENCES

1. Charles H. Roth, Jr, ‘Fundamentals of Logic Design’, Jaico Books, 4th Edition, 2002.
2. William I. Fletcher, "An Engineering Approach to Digital Design", Prentice- Hall of
India, 1980.

3. Floyd T.L., "Digital Fundamentals", Charles E. Merril publishing company,1982.
4. John. F  Wakerly, "Digital Design Principles and Practices”, Pearson Education,
4"Edition,2007.
COURSE OUTCOMES

At the end of the course students should be able to

| CO1: Use Boolean algebra and simplification procedures relevant to digital logic
CO2: Design various combinational digital circuits using logic gates

CO3: Analyses and design synchronous sequential circuits

CO4 : Develop HDL models for combinational and sequential circuits

COS: Build logic gates and use programmable devices.
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PCB Design and Development Using L T P C
24UEC312
= KiCad & EasyEDA 1 0 3 2
COURSE OBJECTIVES:
e To introduce students to the KiCad and EasyEDA PCB design software, their interfaces, and
features.

To provide hands-on experience in designing basic electronic circuits and PCB layouts.

To teach students the importance of component selection, layout design, and design rule
checks (DRC) in PCB development.

e Todesign and simulate a thermistor-controlled mini DC fan circuit and multivibrator using
the tools and techniques learned during the course.

To help students develop a final PCB project, focusing on real-world applications and
demonstrating the knowledge they have gained throughout the course.

LIST OF EXPERIMENTS

Introduction to KiCad / EasyEDA

Schematic Design and Component Selection
PCB Layout Design and Component Placement
Routing PCB Traces and Signal Integrity
Generating Gerber Files for PCB Fabrication
Thermistor controlled mini - DC fan

Design Multivibrator

Project development with KiCad / EasyEDA

Cal eat i S e S

LL:I T:0 | P:30 | Total: 30 Periods

TEXT BOOKS

1. KiCad Cookbook by Simon M. O’Donnell

2. PCB Design for Real-World Applications by Chris Schroeder

3. EasyEDA: A Complete Beginner’s Guide by Philip J. P. Tseng

4. Practical Electronics for Inventors by Paul Scherz and Simon Monk

REFERENCES

1. The Art of Electronics by Paul Horowitz and Winfield Hill
2. High-Speed Digital Design: A Handbook of Black Magic" by Howard Johnson and Martin
- Graham
3. Practical Design of Digital Circuits by John F. Wakerly
4 PCB Design for Manufacturing: A Designer’s Guide to the Electronics Manufacturing Industry"

by Chris Schroeder
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rCOURSE OBJECTIVES

e To develop applications in C

e To implement linear and non-linear data structures
e To understand the different operations of search trees
e To get familiarized to sorting and searching algorithms

LIST OF EXPERIMENTS:

1. Download. install and explore the features of NumPy, SciPy, Jupyter, Statsmodels and
Practice of C programming using statements, expressions, decision making and iterative statements
2. Practice of C programming using Functions and Arrays

3. Implement C programs using Pointers and Structures

4. Implement C programs using Files

5. Development of real time C applications

6. Array implementation of List ADT

7. Array implementation of Stack and Queue ADTs

8. Linked list implementation of List, Stack and Queue ADTs

9. Applications of List, Stack and Queue ADTs

10.Implementation of Binary Trees and operations of Binary Trees

11. Implementation of Binary Search Trees

12. Implementation of searching techniques

13. Implementation of Sorting algorithms: Insertion Sort, Quick Sort, Merge Sort

14. Implementation of Hashing — any two collision techniques

[COURSE OUTCOMES =1

At the end of the course students should be able to:

CO1: Use different constructs of C and develop applications

CO2: Write functions to implement linear and non-linear data structure ope?ations

CO3: Suggest and use the appropriate linear / non-linear data structure operations for a given problem
CO4: Apply appropriate hash functions that result in a collision free scenario for data storage and
Retrieval

I__COS: Implement Sorting and searching algorithms for a given application

D;o | T:0 | p:4s | Total: 45 Periods j
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COURSE OBJECTIVES

* To impart knowledge on the basics of static electric field and the associated laws

* To impart knowledge on the basics of static magnetic field and the associated laws

* To give insight into coupling between electric and magnetic fields through Faraday's law,
displacement current and Maxwell's equations

* To gain the behaviour of the propagation of EM waves

___* To study the significance of Time varying fields

UNIT-1 | INTRODUCTION L

Electromagnetic model, Units and constants, Review of vector algebra, Rectangular, cylindrical and
spherical coordinate systems, Line, surface and volume integrals, Gradient of a scalar field,
Divergence of a vector field, Divergence theorem, Curl of a vector field, Stoke's theorem.

UNIT-1T | ELECTROSTATICS | 9

Electric field, Coulomb's law and field intensity, Electric field intensity due to straight line, Gauss's
law and applications, Electric potential, Conductors and Dielectrics in static electric field, Electric
flux density and dielectric constant, Boundary conditions, Capacitance - Parallel, coaxial and
spherical capacitors, Electrostatic energy, Poisson's and Laplace's equations, Current density.

UNIT-II | MAGNETOSTATICS | 9

Lorentz force equation, Ampere's law, Vector magnetic potential, Biot-Savart law -Magnetic field
intensity and idea of relative permeability, Calculation of magnetic field intensity for Straight wire,
Behaviour of magnetic materials, Boundary conditions, Inductance for solenoid and toroid,
Magnetic energy, Magnetic forces and torques.

UNIT-IV | TIME-VARYING FIELDS AND MAXWELL's EQUATIONS | 9

Faraday's law, Displacement current and Maxwell-Ampere law, Maxwell's equations, Potential
functions, Electromagnetic boundary conditions, Wave equations and solutions, Time-harmonic
fields, Observing the Phenomenon of wave propagation with the aid of Maxwell's equations

UNIT-V__ | PLANE ELECTROMAGNETIC WAVES [ 9

Polarization, Plane waves in lossless media, Plane waves in lossy media (low-loss dielectrics and
good conductors), Group velocity, Electromagnetic power flow and Poynting vector, Normal
incidence at a plane conducting boundary, Normal incidence at a plane dielectric boundary

L:45 [ T: 0 | P: 0 | Total: 45 Periods
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COURSE OBJECTIVES

® To introduce the basic building blocks of linear integrated circuits

® To learn the linear and non-linear applications of operational amplifiers

® To introduce the theory and applications of analog multipliers and PLL
® To learn the theory of ADC and DAC

® To introduce the concepts of waveform generation and introduce some special function ICs

UNIT-1 ‘ BASICS OF OPERATIONAL AMPLIFIERS I -,
| Current mirror aru_:I current sources, Current sources as active loads, Voltage sources, Voltage
References, BJT Differential amplifier with active loads, Basic information about op-amps — [deal

9perali0nal Amplifier - General operational amplifier stages -and internal circuit diagrams of IC
’41, DC and AC yerformance characteristics, slew rate, Open and closed loop configurations.

L UNIT-TI APPLICATIONS OF OPERATIONAL AMPLIFIERS [ 9

Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-V converters,
adder, subtractor, Instrumentation amplifier, Integrator, Differentiator, Logarithmic amplifier,
Antilogarithmic amplifier, Comparators, Schmitt trigger, Precision rectifier, peak detector, clipper
ass, high-pass and band-pass Butterworth filters.

UNIT-III | ANALOG MULTIPLIER AND PLL l 9

Analog Mulfiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell — Variable trans
conductance technique, analog multiplier ICs and their applications, Operation of the basic PLL,
Closed loop analysis, Voltage controlled oscillator, Monolithic PLL IC 565, application of PLL for
AM detection, FM detection, FSK modulation and demodulation and Frequency synthesizing and
clock synchronization. |

UNIT-1IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG 9 T
CONVERTERS

Analog and Digital Data Conversions, D/A converter — specifications - weighted resistor type, R-2R
Ladder type, Voltage Mode and Current-Mode R - 2R Ladder types - switches for D/A converters,
high speed sample-and-hold circuits, A/D Converters — specifications - Flash type — Successive
Approximation type - Single Slope type — Dual Slope type - A/D Converter using Voltage-to-Time
Conversion - Over~samp1ir_1g A/D Converters, Sigma — Delta converters.

UNIT-V | WAVEFORM GENERATORS AND SPECIAL FUNCTION ICS | 9
Sine-wave generators, Multivibrators and Triangular wave generator, Saw-tooth wave generator,
ICL8038 function generator, Timer IC 555, IC Voltage regulators — Three terminal fixed and
adjustable voltage regulators - IC 723 general purpose regulator, Switched capacitor filter IC MF10,
u\udio Power amplifier, Video Amplifier

L:45 | T:0 | P:0 | Total: 45 Perio@
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| COURSE OBJECTIVES

e To introduce Analog Modulation Schemes.

e To impart knowledge in random process.

e To study various Digital techniques.

e To introduce the importance of sampling & quantization.
e To impart knowledge in demodulation techniques. X

UNIT-1 | AMPLITUDE MODULATION | e
Principles of Amplitude Modulation Systems- DSB, SSB and VSB modulations. Angle Modulation,
Represeptation of FM and PM signals, Spectral characteristics of angle modulated signals. SSB
Generation — Filter and Phase Shift Methods, VSB Generation — Filter Method, Super heterodyne

Receiver. //J

UNIT-II | NOISE EFFECTS & SAMPLING |
Gaussian and white noise characteristics, Noise in Amplitude modulation systems, Noise 1n
Fl_'equency modulation systems. Pre-emphasis and De-emphasis. Low pass sampling — Aliasing-
Signal Reconstruction-Quantization - Uniform & non-uniform quantization - quantization noise -
Nyquist criterion — Pulse Modulation - PAM, PPM, PWM.

UNIT-111 | DIGITAL TECHNIQUES l 9
PCM, Differential pulse code modulation. Delta modulation — Adaptive Delta modulation - Linear
Block codes - Shannon — Fano coding, Huffman Coding, Line Coding Techniques - Hamming codes
- Cyclic codes - Convolutional codes - Viterbi Decoder.

Geometric Representation of signals - Generation, detection, 1Q representation, PSD & BER
Coherent BPSK, BFSK, & QPSK - QAM - Carrier Synchronization - Structure of Non-coherent
Receivers Synchronization and Carrier Recovery for Digital modulation, Spectrum Analysis —
Occupied bandwidth - Principle of DPSK.

UNIT-IV l DIGITAL MODULATION SCHEME l 9 i\
of

UNIT-V__| DEMODULATION TECHNIQUES | 9
Elements of Detection Theory, Optimum detection of signals in noise, Coherent communication
with waveforms- Probability of Error evaluations. Baseband Pulse Transmission- Inter symbol
{interference, Optimum demodulation of digital signals over band-limited channels.

E..: 45 | T:0 | P: 0 l Total: 45 Periods
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_TEXT BOOKS
|.Simon Haykins,” Communication Systems”, Wiley, 5th Edition, 2009. (Unit I - V)

2. B.P.Lathi, “Modern Digital and Analog Communication Systems”, 4th Edition, Oxford
University Press, 2021.

REFERENCES

I. Wayner Tomasi, Electronic Communication System, 5th Edition, Pearson Education,2008.
2. D.Roody, J.Coolen, Electronic Communications, 4th edition PHI 2006.

3. A Papoulis, “Probability, Random variables and Stochastic Processes”, McGraw Hill, 3rd
edition, 1991,

4. B.Sklar, “Digital Communications Fundamentals and Applications”, 2nd Edition Pearson
Education 2007.

5. H P Hsu, Schaum Outline Series - “Analog and Digital Communications™ TMH 2006.
6. Couch.L., "Modern Communication Systems", Pearson, 2001.

COURSE OUTCOMES
At the end of the course students should be able to:

CO1: Use amplitude, frequency, and phase modulation methods for communication operations.
CO2: Implement sampling techniques including low-pass sampling, aliasing, signal reconstruction,
and Nyquist criterion to convert analog signals into discrete signals.

CO3: Apply digital coding techniques to encode and transmit information efficiently.

CO4: Employ suitable digital modulation techniques to transmit digital data over communication
channels.

COS: Execute appropriate demodulation techniques to retrieve the original information from
modulated signals.
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COURSE OBJECTIVES

e To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize
on the biodiversity of India and its conservation.

e To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters

e To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

e To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental management.

e To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT-T__| ENVIRONMENT AND BIODIVERSITY |6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity —
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ

[UNIT-I | ENVIRONMENTAL POLLUTION | 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions. Solid, Hazardous
and E-Waste management. Case studies on Occupational Health and Safety Management system
(OHASMS). Environmental protection, Environmental protection acts.

UNIT-III | RENEWABLE SOURCES OF ENERGY ! 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT-IV_ | SUSTAINABILITY AND MANAGEMENT l 6
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNIT-V__| SUSTAINABILITY PRACTICES \ 6

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat; Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy
Cycles carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization-
Socio economical and technological change.

L:30 | T: 0 | P: 0 | Total: 30 Periods
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