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Department of Electronics and Communication Engineering

Preface

PES College of Engineering, Mandya, started inyi@r 1962, has become autonomous in the
academic year 2008-09. Since, then it has beengddie academic and examination activities
successfully. The college is running Eight undedgede and Eight Postgraduate programs. It consfists
Six M.Tech programs, which are affiliated to VTUWh@r postgraduate programs are MBA and MCA.

India has recently become a Permanent Member Ioyngighe Washington Accord. The accord
was signed by the National Board of AccreditatiNB4) on behalf of India on 8June 2014. It enables
not only the mobility of our degree globally bus@lestablishes equivalence to our degrees withothat
the member nations such as Taiwan, Hong Kong, ndeld&orea, Malaysia, New Zealand, Russia,
Singapore, South Africa, Turkey, Australia, Canaglad Japan. Among other signatories to the
international agreement are the US and the UK.dmphtation of Outcome Based Education (OBE) has
been the core issue for enabling the equivalenceadrindian degrees and their mobility across the
countries.

Our Higher Educational Institution has adopted tBBCS based semester structure with OBE
scheme and grading system.

The credit based OBE semester system providediligkiin designing curriculum and assigning
credits based on the course content and houradfitey.

The OBE, emphasize setting clear standards fomediske, measurable outcomes of programs in
stages. There lies a shift in thinking, teaching &arning processes moving towards Students Centri
from Teacher Centric education. OBE standards fooumathematics, language, science, attitudesalsoci
skills & moral values.

The key features which may be used to judge, fsdesn has implemented an outcome based
education system is mainly Standard based assetssthah determines whether students have achieved
the stated standard. Assessments may take any $orfong as the process actually measure whetber th
student knows the required information or can penfthe required task. Outcome based education is a
commitment that all students of all groups willimiately reach the same minimum standards. Outcome
Based Education is a method or means which begitistihie end in mind and constantly emphasizes
continuous improvement.

Choice Based Credit System (CBCS) provides chaicestudents to select from the prescribed
courses (core, Foundation, Foundation Electivestieks open elective and minor or soft skill cogise
The CBCS provides a ‘cafeteria’ type approach inctvlthe students can Choose electives from a wide
range of courses of their choice, learn at thein @ace, undergo additional courses and acquire more
than the required credits, adopt an interdisciplirgpproach to learning which enables integratibn o
concepts, theories, techniques, and, perspectiees fiwvo or more disciplines to advance fundamental
understanding or to solve problems whose solutaesbeyond the scope of a single discipline. These
greatly enhance the skill/lemployability of students

In order to increase the Industry/Corporate readinemany Soft Skills and Personality
Development modules have been added to the existimgeulum of the academic year 2015-16. Industry
Interactions have been made compulsory to enhdmecéield experience. In order to enhance creativity
and innovation Mini Project and Industrial visitl&teraction are included in all undergraduate prots

Dr.Umesh DR Dr.P S Puttaswamy
Deputy Dean (Academic) Dean (Academic)
Associate Professor, Professor,
Dept. of Computer Science & Engg Dept. of Electrical & Electronics Engg..
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Department of Electronics and Communication Engineering

Department of Electronics and Communication Engineeng
About the department:
The department of Electronics and Communicationifgeging was incepted in the year 1967 with
an undergraduate program in Electronics and Comeation Engineering. Initially program had an
intake of 60 students and presently 150 studerdugite every year. The long journey of 50 years
has seen satisfactory contributions to the socretipn and world . The alumni of this department
has strong global presence making their alma npaiterd in every sector they represent.
Department has started its PG program in the y8aR 2n the specialization of VLSI design and
Embedded systems. Equipped with qualified and agéelicfaculty department has focus on VLSI
design, Embedded systems and Image processingquiiigy of teaching and training has yielded
high growth rate of placement at various organiresti Large number of candidates pursuing
research programs (M.Sc/Ph D) is a true testinhémine research potential of the department

Vision:
The department of E & C would endeavour to cregvea of Engineers who would extremely
competent technically, ethically strongalso fulfil their obligation in terms cfocial responsibility.

Mission

» M1: Adopt the best pedagogical methods and provideb#st facility, infrastructure and an
ambience conducive to imbibe technical knowledge @acticing ethics.

» M2:Group and individual exercises to inculcate habinalytical and strategic thinking to help
the students to develop creative thinking andlitesdim skills

» M3:MoUs and Sponsored projects with industry and RD&rganizations for collaborative
learning

» M4:Enabling and encouraging students for continuidgcation and moulding them for life-
long learning process

Program Educational objectives (PEOSs)

The Bachelor of Engineering (BE) program in ECEmlyifour year term, aims at:

PEOL Graduates to exhibit knowledge in mathematicsgirezering fundamentals applied to
Electronics and Communication Engineering for psefenal achievement in industry, research and
academia

PEO2 Graduates to identify, analyse and apply engingetoncepts for design of Electronics and
Communication Engineering systems and demonstratidisciplinary expertise to handle societal
needs and meet contemporary requirements

PEO3: Graduates to perform with leadership qualitiesnt spirit, management skills, attitude and
ethics need for successful career, sustained tepamd entrepreneurship.

Program Specific Outcomes (PSOs):
Program Specific Outcomes of bachelor degree (B&?) program are defined as follows
which are in line with the Program specific crite(PSC) as defined by IEEE.
After the graduation, the student will have:
1. An ability tounderstand the basic concepts Electronics & Communication Engineering and
to apply them in the design and implementatiorof Electronics and communication systems.
2. An ability to solve complex problemsn Electronics and Communication Engineering, gsin
latest hardware and software tools along with analytical skills to arrive at appropriate
solutions.
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Department of Electronics and Communication Engineering

Scheme of Teaching and Examination - Ill semester.B. (ECE)

. Examination
I\?(l) Course Code Course Title Tesgggng I—I|-r§r/V;/e|_|ek groetgilt Marks
) ) U CIE | SEE|Total
1. P17MAT31 | Engineering Mathematics-IIl (CC-1) Math 3:2:0:5 4 50| 50/ 100
2. P17EC32 Analog Electronic Circuits (CC-2) ECE 0:@4 4 50| 50| 100
3. P17EC33 | Digital Electronic Circuits (CC-3) ECE :0:0:4 4 50| 50| 104
4, P17EC34 Electronic Instrumentation (CC-4) ECE 0O:4 4 50| 50| 10d
5. P17EC35 | Network Analysis & Synthesis (CC-5) ECE 4:0:0:4 4 50| 50| 10d
6. P17EC36 | Signals and Systems (CC-6) ECGE 2:2:0:4 $H0 | 50| 100
7. P17ECL37 | Digital circuits design laboratory ECE 0:0:3:3 1.5 50| 50{ 10
8. P17ECL38 | Analog Electronics laboratory ECE a®:3 15 50| 50| 100
Comprehensive Communication .
9 | P17HWDIP39 Development(CCD) HS&M | 2:0:0:2 [2] | [50]] [50] |[100]
**Aptitude and Reasoning Development - .
10 P17HU39 BEGINNER (ARDB) HS&M 2:0:0:2 0 (50) -- -
12 | P17HMDIP310 * Indian.COnstitu_tion, Human Rights & Human& 2:0:0:2 0 B
Professional Ethics Science
13| P17MADIP31 | *Additional Maths-I Maths 4:0:0:4 0 - - --
Total 26 | 400 400 | 800
[28] |[450]|[450]|[900]
* Additional Mathematics-I & Constitution of Indiand Professional Ethics : Lateral entry studshtsl have to pa
these mandatory learning courses before complefidti- Semester
** ARDB: All studentsshall have to pass this mandatory learning coursésre completion of VI- Semester

Scheme of Teaching and Examination IV Semester B.EECE)

. Hrs/ Examination
,\?(I)' ngj(;see Course Title Tegghtmg Week g:)etgilt Marks
: P LTPH CIE BEE [ Total
1. | PI7TMAESA4T" | Engineering Mathematics-1V (CC-1) Maths 3:2:0i5 4 50 | 50| 100
Analog and Digital .
2. P17EC42 Communication(CC-2) ECE 4:0:0:4 4 50| 5Q 10d
3. | P17EC43 %%%Des'g” Using Verilog HDL ECE | 4004| 4 | 50 50 10
4, P17EC44 Digital Signal Processing(CC-4) ECE 0D: 4 50| 50| 100
5. P17ECA45 Microcontroller(CC-5) ECE 4:0:0:4 4 500 [5 100
6. P17EC46 Electromagnetic Field Theory(CC-8) ECE :0:044 3 50| 50| 100
7. P17ECL47 Microcontroller Laboratory ECE 0:0:3313 1.5 50| 50 100
8. | p17ECLag |Digital Design Using Verilog HDL ECE | 0:0:3:3| 15| 50 50 10(
Laboratory
9 | P17HU49 |Aplitude and Reasoning Development ooy | 2002 | 1 | 50| 50| 100
— Intermediate (ARDI)
10 | P17MADIP41 | *Additional Maths-II Maths 4:0:0:4 0 - - --
11 | P17E\DIP410 | *Environmental Studies ENV 2:0:0:2 0 + - -
Total 27 450| 450 900
* Additional Mathematics-1l & Environmental Studiekateral entry studentshall have to pass these manda
learning courses before completion of VI- Semester

& IV Sem

ester Syllabus 2017-18

ory



Department of Electronics and Communication Engineering

Course Title: ENGINEERING MATHEMATICS-IlII(Common to  All Branches)

Course Code: P17MA31 | Semester: Il L—T—P —H:3-2—-0-15 Credits:4

Contact Period - Lecture: 52Hrs.; Exam: 3Hrs.| Weighage: CIE: 50 %:; SEE: 50%

Prerequisites: The student should have acquired the knowledgengineering Mathematics-|
& Il of I and Il semester B.E.

Course Learning Objectives (CLOS):

The course P17MA31 aims to:

1. Describe the concepts of elementary numerical aisaguch as forward/backward finite
differences, central differences, interpolation andrapolation formulae, techniques of
numerical differentiation and integration.

2. Explain the nature of periodic functions Fourierie® of general as well as even /odd
functions valid in full range/half-range period®md with applications through practical
harmonic analysis.

3. Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with speciapéasis on interpretation of the solution
of one-dimensional wave, heat and Laplace equatvatis given initial and boundary
conditions in the context of various engineering tecthnological applications.

Relevance of the course:

* Engineering Mathematics-1ll deals with the Numdriogethods to solve interpolation and
extrapolation problems in engineering field.

* In Fourier series analyze engineering problemsingrisn control theory and fluid flow
phenomena using harmonic analysis

* Analyze the engineering problems arising in sigraald systems, digital signal processing
using Fourier transform techniques.

» Z-transforms & Z-transforms of standard functionssblve the specific problems by using
properties of Z-transforms.

« Identify and solve difference equations arisingeimgineering applications using inverse Z—
transforms techniques

« Partial Differential Equations (PDE’s), order, degrand formation of PDE’s and, to solve
PDE’s by various methods of solution.

* One - dimensional wave and heat equation and Laglaguation and physical significance
of their solutions to the problems selected fromieeering field

Course Content
UNIT-I

Numerical Methods-I: Finite differencesForward and Backward differencé&aregory-

Newton forward and backward interpolation formuldewton’s divided difference formula,
Lagrange’s interpolation formula and inverse intdagion formula. (All formulae without proof)
— Problems only

Central differences: Gauss Forward and Backwardréifice formulae, Sterling’s, and Bessel’s
formulae (All formulae without proof) — problems.

Self-Study Component:Problems using Everett’'s formula in Central diffeses 10 Hrs

Il & IV Semester Syllabus 2017-18 4
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UNIT-II
Numerical differentiation using Newton’s forward and backward interpolatifammulae,
Newton’s divided difference formula and Sterlingermula (All formulae without proof)-
problems only and Applications to Maxima and Miniofea tabulated function.
Numerical integration: Newton- Cotes quadrature formula, Trapezoida,réimpson’s )™
rule, Simpson’s3)" rule, Boole’s rule and Weddle’s rule (All rules tdtut proof)- lllustrative
problems.
Self-Study Component: Derive Newton- Cotes quadrature formula. 10 Hrs

UNIT-1I
Fourier series: Periodic functions, Fourier series- Euler's formulairichlet's conditions.
Fourier series of discontinuous functions, Fouseries of even and odd functions. Change of
interval- Fourier series of functions of arbitrgsgriod. Half—range Fourier series expansions,
Fourier series in complex form, Practical harmoumicalysis- lllustrative examples from
engineering field.
Self-Study Component:Derivations of Euler’s formulae 11dHr

UNIT-IV
Fourier Transforms: Infinite Fourier transforms-properties. Fourier esiand Fourier cosine
transforms, properties. Inverse infinite Fouried anverse Fourier sine & cosine transforms —
lllustrative examples.
Difference equations and Z-transforms:Definition of Z-transforms- standard Z-transforms,
linearity property, damping rule, shifting rulesitial value theorem and final value theorem
(All rules and theorems without proof). Inverse Ztransforms. Difference equations- basic
definitions. Application of Z-transforms to solvéfdrence equations.
Self-Study Component:Convolution theorem, Parsevaitentities.related problems. 10 Hrs

UNIT-V
Partial differential equations (PDE’S):

Formation of PDE’s. Solution of non-homogeneousERYY direct integration. Solutions of
homogeneous PDE involving derivative with respectohe independent variable only (both
types with given set of conditions). Method of gapian of variables (first and second order
equations). Solution of the Lagrange’s linear PDd 'the type: Pp + Qg = R.

Applications of PDE'’s:

One- dimensional wave and heat equations (No d&iva and various possible solutions of
these by the method of separation of variablesAlddbert’s solution of wave equation. Two
dimensional

Laplace’s equation (No derivation)—various posssaéutions. Solution of all these equations
with specified boundary conditions (Boundary valm®blems). lllustrative examples from
engineering field.

Self-Study Component: Finding the solution of non-linear equations astfiorder: Charpit’s
Method -simple problem. 11 Hrs

Text Books:

1. Higher Engineering Mathematics: B.S. Grewal, iie@Publishers, New Delhi, 42nd Ed. 2012.

2. Advanced Engineering Mathematics: - E. Kreyszigyw/iley & Sons, 8 Ed.2007.
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Department of Electronics and Communication Engineering

References:

1
2
3

. Advanced Modern Engineering Mathematics: - Glgmes, Pearson Education Ltd?,E., 2007.
. Advanced Engineering Mathematics: Peter V O’ N&ibihson, Brooks/Cole, 5th edition, 2007.
. Higher Engineering Mathematics: - B.V. RAMANA d@raw Hill Education, 2007

Note: - Eachunit containgwo full questions oR0 markseach. Students are required to

Answefive full questions choosing at leaste question from each unit.

Note: Self study is for 5 marks only in CIE and notin SEE

Course Outcomes

After learning all the units of the course, thedstot is able to;

1.

2.

Apply forward, backward difference formulae andtcaindifferences formulae in solving

interpolation- extrapolation problems in enginegtiield.

Apply Numerical differentiation and integration esl in solving engineering where the
handling of numerical methods is inevitable.

Recognize the importance of Fourier series & Foumansforms, difference equations
and Z-transforms in the field of signals and systecommunication and network theory
signal and image processing, control theory, flolwesat transfer and theory of elasticity.

Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with special pbasis on interpretation of the
solution.

Interpret the solution of one-dimensional wave,theal Laplace equations with given
initial and boundary conditions in the context @frieus engineering and technological
applications.

Course Articulation Matrix (CAM)

Title : Engineering Mathematics —II|

CO's 2| PO3] PO4 POF POG PO POI8 PO9 POLKPO11| PO12

CC1

CG-2

CG-3

CGC-4

N(N[Ww|[N[—|O
W(W|W|N|N|O

1

1

1

1

1

1

1

1

1

1

CG-5
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Department of Electronics and Communication Engineering

A. Course Plan - Core

Course TitleAnalog Electronic Circuits

Course CodeP17EC3. | Semestell | L-T—-P:4-0-0| Credits: 4

Contact Period- Lecture:52Hrs.; Exam:3 Hrs. WeighbtaCIE: 50%; SEE: 100%

B. Course Learning Objectives (CLOS):

This Course aims at;

1. Providing the basic knowledge of N-MOSFET, P-MOSFEl€vice structure, MOSFET
circuit at DC, MOSFET as an amplifier and as a shwit

2. Understanding MOSFET biasing , amplifier circusspall signal operations and models,
frequency response of CS amplifier.

3. Providing understanding of basic operation of OppAand its operation as DC and AC
amplifiers.

4. Understanding various applications of Op-Amp likererting amplifier, non—inverting
amplifier, voltage follower, summing amplifier addference amplifier.

5. Understanding voltage sources, current sourcesament amplifiers.

6. Explaining the Op—Amp frequency response, compemsand applications.

7. Understanding the operation of Op Amp based diffgating, integrating and Schmitt
trigger circuits.

8. Knowing various applications of 555 timer suchrastifiers, clippers, clampers, monostable
and astable multvibrators

9. Knowing use of Op—Amps in signal generators, fit&r regulators and designing filters

10.Understanding use of Op-Amps in DC voltage retgua

C.Course Content

UNIT-I
MOS Field — Effect Transistors (MOSFETS): Introduction, Device Structure and Physical
Operation, Current — Voltage Characteristics, MOBRErcuits at DC, The MOSFET as an
Amplifier and as a Switch, Biasing in MOS Amplifi€ircuits, Small Signal Operation and
Models, Basic MOSFET amplifier configurations — Thiree basic configurations,
Characterizing Amplifiers, The Common Source Ametif Frequency Response of the CS
Amplifier.
Text1:4.1t04.1.9,4.2t04.2.5,4.3t0 4.6, 4074.7.3, 4.9.1. 10 Hrs

UNIT-II
Operational Amplifier Fundamentals: IC Operational amplifiers, Op—-Amp parameters —
Input, output and supply voltages, offset voltagesd currents, Input and output impedances,
Slew rate and Frequency limitations. Op—Amps as A¥plifiers— Biasing Op—Amps, Direct
coupled —Voltage Followers, Direct—-Coupled Non-iting Amplifiers, Direct—Coupled
Inverting amplifiers, Summing amplifiers, Differemamplifier.
Op—Amps as AC Amplifiers: Capacitor coupled Voltage Follower, High input irdpace —
Capacitor coupled Voltage Follower, Capacitor cedpNon—inverting Amplifiers, Capacitor
coupled Inverting amplifiers, setting the upper-aidt frequency, Capacitor coupled Difference
amplifier, Use of a single polarity power supply.

Il & IV Semester Syllabus 2017-18 7
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Text2:1.1,23,2.4,25,26,3.1,3.2,33,34,3.7. 411t04.3,451t04.8. 1 Hrs
UNIT-1I

Op—Amps frequency response and compensatioircuit stability, Frequency compensation

methods, Circuit Band width and Slew rate, circaitability precautions.OP—-AMP

Applications: Voltage sources, current sources, Current amgifigoltage level detectors,

inverting Schmitt trigger circuits Differentiatir@ircuit, Integrating Circuit.

Text2:5.1,5.2,54,56,7.1,7.2,7.3,82,8%8, 8.7. 10 Hrs
UNIT-IV

Signal Processing Circuits:Precision Half-Wave Rectifiers: Saturating PrecisRectifier and

Nonsaturating Precision Rectifier, Precision Fulbw&y' Rectifiers, Limiting circuits: Peak

Clipper and Dead Zone Circuit, Clamping circuitgak detectors, Sample and Hold circuits,

Astable Multivibrator using op-amp, Astable and Mstable Multivibrator using 555 timer.

Text 2: 9.1t0 9.6, 10.1, 10.6, 10.7. 10 Hrs
UNIT-V

Signal Generators Triangular wave generators, Phase shift and Qiadr Oscillators, Colpitts

and Hartley Oscillators, Active Filters —Filter ggand characteristics, First and Second order

Low pass & High pass filters.

DC Voltage Regulators: Voltage Regulator Basics, Op—amp series voltagguRéor,

Adjustable Output Regulators, Output Current Lingti Integrated Circuit linear Voltage

Regulators: 723, LM317and LM337 IC Regulators.

Text2:10.3,11.1,11.2,12.1,12.2,12.3,133.2113.3, 13.4, 13.5 11 Hrs

Self Learning Components

1. MOSFET fabrication process.

Unit-| 2. Multi stage amplifiers using MOSFET

Unit 11 1._Simu|ation of different amplifiers (single, DuaQuad etc) using any circuit
Simulator.

Unit 111 1. Simulation of Schmitt trigger using simulator.

2. Simulation of integrating and Differentiatingauits using simulator

1. Simulation of Op-amp applications like RectifieClippers, Clampers etc using
Unit IV | simulator.
2. Applications of Multivibrator

1. Study of Band pass and Band reject filter.

Unit v 2. Different Voltage Regulators using IC (Except 3M,LM337,723).

Note: No questions set from SLC in the SEE paper

TEXT BOOKS:

1. “Microelectronic Circuits Theory and Applications”, Adel S. Sedra, Kenneth C. Smith
Adapted by Arun N. Chandorkar"6Edition International Version, Oxford. University
Press (2013) ISBN 10: 0198089139 ISBN 13: 978089881

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

1. “Electronic devices and circuit theory’ Robert L. Boylestad and Louis Nashelsky, pearson
10" edition. ISBN: 9789332542600/9788131727003, 81317270@6r self learning
component).

2. “Linear Integrated Circuits ”, D. Roy Choudhury and Shail B. Jairf 2dition, Reprint
2006, New Age InternationalSBN: 9788122430981, 8122430988

3. “Op — Amps and Linear Integrated Circuits”, Ramakant A. Gayakwad,”‘4edition, PHI.
ISBN: 9788120320581, 8120320581

D. Course Qutcome

Program
Outcome
CO# Course Outcome Addressed (PO #)
with BTL
Apply the knowledge of physics to describe the operatiod
col characteristics of MOSFETs and Op-Amps. POL [L3]
Analyze the frequency response, stability and applicatiohs
co2 MOSFETSs and op-amps. PO2, [L3]
co3 Desigr the biasing circuits for MOSFETs and op-amps fieg PO3. L4
specifications. - [L4]
Designthe op-amp amplifiers, op-amp voltage sources,camcent
coa sources, op-amp Schmitt trigger circuits, precisigettifiers, PO3. L4
waveform generators, op-amp oscillators, filterg;amp voltage - [L4]
regulator and other op-amp applications for a gsqeecifications.
To Analyse the MOSFET and Op-am circuits using any circuit
CO5 | simulator in a group. PO5, PO9, [L3]

E. Course Articulation Matrix (CAM)

C | PO/PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
O] 1 2 3 4 5 6 7 8 9 /1011|1201 02
#1| 2 2

#2 3 3
#3 2 3
#4 3 3
#5 2 2 3
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Department of Electronics and Communication Engineering

A. Course Plan - Core
Course TitleDigital Electronic Circuits
Course CodeP17EC3: | Semesterll |L—-T—-P:4-0-0 | Credits: 4
Contact Period -Lecture: 52Hrs.;Exam: 3Hr§,. WeighbtaCIE: 50 %; SEE:50%

B. Course Learning Objectives (CLOS)

This Course aims to;

1. Explain the concept of logic families like DTL, TTdnd ECL.

2. Discuss the following concepts for designing adagrcuit: Boolean algebra, K—map, SOP
and POS equations, minters, maxterms, QM method/&hdl technique.

3. Design and implement the arithmetic circuit, conapars, decoders, encoders, MUX,
DEMUX, and PLD’s.

4. Provide the understanding of timing diagram andrimal structure of various flip—flops (RS,
JK,DandT).

5. Design and implement the sequential circuits Iégisters and counters.

6. Describe Datapath and ALU Design.

C. Course Content
UNIT — 1
Classification of Integrated Circuits: Gate performance considerations, Diode transikigic
(DTL), Transistor— Transistor logic(TTL), Emitter oGpled Logic(ECL), MOS field —effect
Transistor , NMOS and PMOS logic ,CMOS logic.
Text 1: A5, A6, A7,A8 A9 A10 A1l OlHrs
UNIT —1I
Boolean algebra and Combinational Networks:Canonical formulas, Manipulation of Boolean
Formulas.
Text 1: 3.5, 3.6
Simplification of Boolean Expressions-I: Formulation of the simplification problem, Prime
Implicants and Irredundant Disjunctive Expressiojme Implicates and Irredundant conjunctive
Expressions, Karnaugh Maps, Using Karnaugh Magttin Minimal Expressions for Complete
Boolean functions, Minimal Expressions of IncomelBiolean functions.
Text1l:4.1-4.6
Simplification of Boolean Expressions-Il: TheQuine — McCluskey Method of Generating Prime
Implicants and Prime Implicates, Prime Implicantti®r Implicate Tables and Irredundant
Expressions, Prime Implicant/Prime Implicate TdR&xluctions, Variable Entered Karnaugh Maps.
Text 1: 4.8-4.10, 4.14 11Hrs
UNIT — Il
Logical Design with MSI Components and Programmabld_ogic Devices-I: Binary Adders and
Subtractors, Comparators, Decoders, Encoders.
Logical Design with MSI Components and ProgrammableLogic Devices-II: Multiplexers,
Programmable Logic Devices, PROMS, ProgrammablecLAgays.
Text 1: 5.1, 5.2-5.9 11 Hrs
UNIT - IV
Flip-Flops and Simple Flip-Flop Applications-I: Basic Bi—stable Element, Latches, SR Latch,
Application of SR Latch, A Switch De—bouncer, TheLatch, The gated SR Latch, The gated D
Latch, The Master-Slave Flip—Flops (Pulse-Triggeéig—Flops): The Master—Slave SR Flip—
Flops, The Master-Slave JK Flip—Flop, Edge Trigdefép—Flop: The Positive Edge-Triggered D
Flip—Flop, Negative—Edge Triggered D Flip—Flop.
Text1:6.1,6.2,6.4,6.5 10Hrs
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UNIT -V
Flip-Flops and Simple Flip-Flop Applications-I: Characteristic Equations, Registers, Counters —
Binary Ripple Counters, Synchronous Binary count€émunters based on Shift Registers, Design of
a Synchronous counters, Design of a Synchronous-Bldbunter using clocked JK Flip—Flops,
Design of a Synchronous Mod—6 Counter using clodked, or SR Flip—Flops.
Text1:6.6,6.7,6.8,6.9-6.9.1 and 6.9.2.
Computer Design Basicsintroduction, Dataptahs, The Arithmetic/Logic Unit.
Text 2: pp.509-519 10Hrs

TEXT BOOKS:
1. “Digital Principles and Design”, Donald D Givone , Tata McGraw Hill, 2002. ISBBI78-

0-07-052906-9.
2. "Logic and computer design Fundamentals”,Mano and Kim, Pearson, Fourth edition,
2008.ISBN:978-9332518728.
REFERENCE BOOKS:
1. “Fundamentals of logic design”,Charles H Roth Jr, Thomson Learning, 2004. ISBRB-

8131500439.
2. “Introduction to Digital System”, Tomas Lang, Jaime H Moreno, Milos Ercegovac, John
Wiley, 2005. ISBN:978-0471527992.

Self Learning Component:
Implementation of Digital circuits discussed in th@labus using any EDA tools as specified by
Teacher

D. Course Qutcomes

Program Outcome
COo# Course Outcome Addressed (PO #) with
BTL

Ability to apply the knowledge of mathematics and sciencé to PO1 (L1,L2)
CO1 | understand the operation of logic circuits and grenfince
parameters

Ability to apply the simplification techniques/mets to PO2,PO3 (L3,L4)

coz optimize and implementthe digital functions/circuits
cO3 Ability to analyzethe given logic circuit based on the knowledge PO2 (L3)
of digital elements
coa Ability to designa combinational and sequential logic circuit for PO3 (L4)
the given requirements/specifications
CO5 | Ability to understand the datapath and design of ALU PO1 (L1,L2)

E. Course Articulation Matrix (CAM)

C | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
O 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2
#1 | 3 3

#2 2 2 2
#3 3 3
#4 3

#5 ] 1 2 2
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A. Course Plan - Core

Course Title Electronic Instrumentation
Course CodeP17EC34 | Semester il L-T-P: 4 -0 -0 | Credits: 4

Contact Period : Lecture :52 Hr, Exam: 3Hr Weighe:aCIE:50% SEE:50%

B. Course Learning Objectives (CLOS)

This course aims to

1. Define and explain various errors.

2. Explain the basic construction of Voltmeters andtivheters.

3. Sketch the circuit diagram of a Wheatstone briggglain its operation, derive its balance
equations, and calculate resistor values from tltgé component at balance.

4. Show how a linear variable differential transdupeoduces an ac output voltage with
amplitude and phase dependent upon the displacerhére core.

5. Explain the operation of a photodiode, Sketcleligracteristics.

6. Draw spectrum analyser displays for various inpaweforms.

7. Using illustrations, explain the operation of apktorage oscilloscopes, and discuss their
applications.

8. Sketch the basic circuit for a square/triangulavefarm function generator. Explain how
square and triangular waveforms are generatedhandhe output frequency is adjusted.

C. Course Content
UNIT — 1

Qualities of Measurements Introduction, Performance Characteristics, St@i@mracteristics,
Error in Measurement, Types of Static Error, Sosii@eError, Dynamic Characteristics.
Voltmeters and Multimeters: Introduction, Basic Meter as a DC Voltmeter, DCltWeeter,
Multirange Voltmeter, Extending Voltmeter Rangesating, AC Voltmeter Using Rectifiers,
AC Voltmeter Using Half Wave Rectifier, AC VoltmetéJsing Full Wave Rectifier, Peak
Responding Voltmeter, True RMS Voltmeter.
Digital Voltmeters: Introduction, RAMP Technique, Dual Slope IntegrgtiType DVM,
Integrating Type DVM, Most Commonly Used PrinciplfsADC, Successive Approximations,
3% Digit, Resolution and Sensitivity of Digital Mes.
Text1:1.1t01.7,4.1t04.6,4.12t0 4.14,4.4718,5.1t0 5.6, 5.8, 5.9 1 Hrs

UNIT =1l
Bridges: Introduction, Wheatstone’s Bridge, Kelvin's Bridderactical Kelvin's Double Bridge,
AC Bridges, Capacitance Comparison Bridge, Indwsaomparison Bridge, Maxwell's
Bridge, Hay's Bridge, Schering’s Bridge, Wein's &ge, Wagner's Earth Connection,
Precautions to be Taken when Using a Bridge.
Text1:11.1to 11.4,11.8to0 11.15, 11.23 10 Hrs

UNIT -1l
Transducers: Introduction, Electrical Transducer, Selectingrangducer, Resistive Transducer,
Resistive Position Transducer, Strain Gauges, B@sis Thermometer, Thermistor, Inductive
Transducer, Differential Output Transducers, Lin¥ariable Differential Transducer, Piezo
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Electrical Transducer, Piezo Electric Transducdrpot®-Voltaic Cell, Semiconductor Photo
Diode, The Photo-Transistor.
Text1:13.1t013.11, 13.15t0 13.19 11 Hrs

UNIT — IV

Wave Analyzers and Harmonic Distortion: Introduction, Basic Wave Analyzer, Frequency
Selective Wave Analyzer, Heterodyne Wave Analy#armonic Distortion Analyzer, Spectrum
Analyzer.

Signal Conditioning: Basic Instrumentation Amplifier, Applications ofndtrumentation
Amplifiers.

Data Acquisition System (DAS):Introduction, Objective of a DAS, Signal Conditiog of the
Inputs, Single Channel Data Acquisition System, tMOhannel DAS, Computer Based DAS.
Text1:9.1t09.6,14.3t014.4,17.1t017.6 10 Hrs

UNIT -V
Special Oscilloscopes: Delayed-time-base Oscilloscopes, Analog Storage ill@smpe,
Sampling Oscilloscope, Digital Storage Oscillospe DSO Applications.
Signal Generators: Low-frequency Signal Generators, Function Genesateulse Generators,
Sweep Frequency Generators, Frequency Synthe8iteirary Waveform Generator.

Text 2: 12.1to 12.5, 13.1 to 13.3, 13.5t0 13.7 10 Hrs
TEXT BOOK:
1. “Electronic Instrumentation” , H. S. Kalsi, McGraw Hill, 3e, 2010. ISBN:
9780070702066

2. “Electronic Instrumentation and Measurements”, David A. Bell, Oxford University
Press, 3e, 2015, ISBN: 9780195696141

REFERENCE BOOKS:
1. “Modern Electronic Instrumentation and Measuring Techniques”, Cooper, Helfrick,
Prentice Hall of India.ISBN:9780074633502
2. “Student Reference Manual for Electronic Instrumentation Laboratories” Wolf,
Smith, , Prentice Hall of India, 2e, 2004. ISBN89130421821

Self Learning Component
1. Understand the working of Flash method ADC

2. List of companies that manufacture standard vokinseaind ammeters, their range of

operation , salient features of each.

Understand the working of De Sauty’s Bridge.

Understand the importance of grounding and shigldirelectronic instruments.

5. List out few electronic and fibre optic sensors athwork on the principal of
Transducers.

6. List out the companies that manufacture oscillossand signal generators and note the
features of operation.

7. Gather information about data acquisition systensies uses in fibre optic receivers.

W
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D. Course Qutcome

Program
Outcome
CO# Course Outcome Addressed (PO #)
with BTL
Ability to apply the basic knowledge of Electrical apd
co1 Electronic principles in Electronic Instrumentation POL(L3)
Ability to analyse the working principle and construction
Co2 of the electronic measuring instruments. PO2(L4)
Ability to measure various electrical and physical
Co3 guantities and related parameters using meters| and PO1(L2)
transducers.
Ability to desigr a system for the desired specifications
CO4 in Electronic Instrumentation. PO3(L4)
Ability to understand the working of oscilloscopes,
CO5 signal generators, wave analysers and harmoniortgst PO1(L2)
analysers
E. Course Articulation Matrix (CAM)
C|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
Ol 1 2 3 4 5 6 7 8 9 |10] 11|12 | 01|02
#1| 3 3
#2 2 2
#3| 2 2
#4 3
#5] 3 3
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A. Course Plan

Course Title Network Analysis and Synthesis
Course CodeP17EC35 Semester Ll L-T-P:4-0-0 | Credits: 4
Contact Period : Lecture :52 Hr, Exam: 3Hr Weigl:aCIE:50% SEE:50%

B. Course Learning Objectives (CLOs)

This course aims to

1. Understand electrical circuits, their sources aaddformations and also their analysis and
solutions through node analysis and mesh analysikads.

2. Provide the understanding of various network thesrgac and dc) to analyze complex
circuits.

3. Explain the parameters of a tuned network like itypiédctor, bandwidth, and power levels at

important frequency levels.

Analyze the transient conditions that may occuelectrical networks by solving necessary

differential equations.

Provide explanation of Laplace transform and itgligption in solving circuit problems.

Determine transient response of electrical cirdoytdaplace transform method.

Examine the behaviour of two-port networks andriesyout few special two-port networks.

Demonstrate that the graph theory concept easesotbh#on method for solving networks

with a large number of nodes and branches.

9. lllustrate the different considerations of a phg#licrealizable system.

10. Discuss the various properties and synthesis mstfurdlifferent one-port networks.

»

©NOo O

C. Course Content
UNIT -
Circuit Analysis Techniques (DC and AC):Nodal Analysis, The Supernode, Mesh Analysis,
The Supermesh, Linearity and Superposition, Sodmemsformations, Thévenin and Norton
Equivalent Circuits, Maximum Power Transfer, Daltge Conversion.
Text1:-4.1t04.4,5.1t05.5,10.6 to 10.7, 110111.2 11 Hrs

UNIT - 1l
Frequency ResponseParallel Resonance, Bandwidth and High-Q Circi8esies Resonance,
Scaling.
Transient Analysis: Introduction, Resistor-Inductor Circuit, Resistoag@citor Circuit,
Resistor-Inductor-Capacitor Circuit.
Text 1:- 16.1to 16.3, 16.5
Text 2:- 10.1to 10.5 10 Hrs

UNIT - 11l
Circuit Analysis In The S-Domain: Complex Frequency, The Damped Sinusoidal Forcing
Function, Definition of the Laplace Transform, Lag# Transforms of Simple Time Functions,
Inverse Transform Techniques, Basic Theorems ferliaplace Transform, The Initial-Value
and Final-Value Theorems.
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Z(s) and Y(s), Poles, Zeros, and Transfer Functi®@wmnvolution, The Complex-Frequency

Plane, Natural Response and the s Plane, A TeahfiguBynthesizing the Voltage Ratio H(s) =

Voullvin-

Text 1:- 14.1to 14.7, 15.1, 15.4 to 15.8 10 Hrs
UNIT - IV

Two-Port Networks: One-Port Networks, Admittance Parameters, Somevabtprit Networks,

Impedance Parameters, Hybrid Parameters, TransmiBsirameters.

Network Topology: Introduction, Graph of a Network, Definitions Asgded with a Graph,

Incidence Matrix, Loop Matrix or Circuit Matrix, @set Matrix, Kirchhoff's Voltage Law,

Kirchhoff’'s Current Law, Network Equilibrium Equatis, Duality. .

Text1:-17.1t0 17.6

Text2:-9.1t0 9.6, 9.8,9.9,9.12, 9.13 10 Hrs
UNIT - V

Network Synthesis: Introduction, Hurwitz Polynomials, Positive Realrtions, Elementary

Synthesis Concepts, Realization of LC FunctionsgliRation of RC Functions, Realization of

RL Functions.

Text 2:- 16.1to 16.7 11 Hrs

TEXT BOOKS:

1. "Engineering Circuit Analysis”, William Hayt, Jack Kemmerly, Steven Durbin, 8e,
McGraw Hill. ISBN:978-0-07-352957-8

2. "Network Analysis and Synthesis", Ravish R Singh, McGraw Hill. ISBN:978-1-25-
906295-7

REFERENCE BOOKS:

1. "3000 Solved Problems in Electric Circuits, Schauns Solved Problems"”,Syed Nasar,
McGraw Hill. ISBN:978-0070459366

2. "Problems and Solutions in Engineering Circuit Analsis”, William Hayt, Jack
Kemmerly, McGraw Hill. ISBN:978-0071333030

3. "Electric Circuits”, Nilsson, Riedel, 10e, Pearson Education. ISBN:Q¥83760033

4. "Basic Engineering Circuit Analysis”, Irwin, Nelms, 11e, John Wiley. ISBN:978-1-118-
539293

5. "Basic  Circuit  Theory", Lawrence  Huelsman, 3e, Prentice Hall of
India/Pearson.ISBN:9780135187210
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Self Learning Component
P17EC35: Network Analysis and Synthesis
Use any EDA tools (Ex:- Multisim® / MATLAB® / Scilab, etc.,) to solve/simulate
the following circuits.

Unit-1

of four resis- o

The equivalent resistance, R.5
tors, R, R,, Ry, and R,, that are connected
in parallel is given by: ch R1 R R3 R4
R, = -
e o
T.1.1 ]
R, R, Ry Ry

Calculate R, if R, = 120Q, R, = 220Q, R; = 75Q,and R, = 130Q .

Solve the following system of three linear equations:

—4x+3y+z = —18.2
S5x+6y—2z = —48.8
2x—5y+4.5z = 92.5

The electrical circuit shown consists of
resistors and voltage sources. Determine
iys iy iy, iy and i, using the mesh current
method based on Kirchhoff’s voltage law

V, =40V, ¥, =30V, V; = 36V,

R, =16 R, =20Q R, =10Q
R,=14Q R, =8Q R, =16 Q
R, =108 R, =150, R; =6,
R, =4 Q.

The voltage difference 7, between points a
and b in the Wheatstone bridge circuit is:
i, = V( R\Ry—RyR, J
(R, +R))(R; +R,)
Calculate the voltage difference when 7 = 14
volts, R, = 120.6 ohms, R, = 119.3 ohms,
Ry = 121.2 ohms, and R, = 118.8 ohms.
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Unit — 11, 11]

The voltage V- ¢ seconds after closing the switch in
the circuit shown is:

Ve = Vy(l —e /RO y

Given V. = 36V, R = 2500 Q,and C = 1600 puF,

calculate the current 8 seconds after the switch is
closed.

The resonant frequency f (in Hz) for the circuit shown
is given by:
r=L [L (B
' 2aNLC \L/
Calculate the resonant frequency when L = 0.15hen- (
rys, R = 14ohms, and C = 2.6 x 10-¢farads.

Unit- IV

Determine A,. A, Z,,. and Z,, for the amplifier
shown in Fig.

h. = 4 k0, e
hp=100,  hy, = 30 uS

commeon-emitter circu

it:

A transistor has the following parameters in a

B = 2.640 Q). h.=26%x10"*
he=72  h.=16uS. R = 100k0
12 l\il% = _ What is the voltage amplification of the transistor?
9 % 4kQ How many decibels gain is this?
2240 ¢
v.(D) ]5_40 Q
L
Unit -V
Synthesize the transfer function using the given LC ladder network.
Z, 2
& I |
” P i | | i
2
}[(S) — —_— = - L
V, s +6s+12s+24 Vs 2 Y, 1Q
o, O

Il & IV Semester Syllabus 2017-18

18



Department of Electronics and Communication Engineering

D. Course Qutcome

Program
Outcome
CO# Course Outcome Addressed (PO #)
with BTL
Ability to apply the fundamental concepts in solving and
co1 analyzing different Electrical networks POL, PO2,L3
CO2 Ability to solve circuits using appropriate technique PO2, PO3,LB
co3 Ability _tc_) apply mathe_mqﬂcs in analyzing and PO3,L4
synthesizing the networks in time and frequency a@iom
coa Ability to analyze the performance of a particular PO2,L4
network
Ability to formulate various synthesis methods for
CO5 different one-port networks W PO3,L3
E. Course Articulation Matrix (CAM)
C|PO/PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
O] 1 2 3 4 5 6 7 8 9 /10| 11|12 | 01| O2
#1| 3 2 3 2
#2 3 2 3
#3 3
#4 2 2
#5 3
#6| 3 2 3 2
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A. Course Plan
Course TitleSignals and Systems
Course CodeP17EC36 Semestertl| | L-T-P:3-0-0 Credits:3
Contact Period - Lecture:52Hrs.;Exam: 3HrWeightage: CIE: 50% SEE: 50%

B. Course Learning Objectives (CLOS):

This Course aims to;

1. Classify the signals and understand different dmera on signals.

2. Recognize the basic signals (both continuous- aimédiscrete-time) like impulse, unit step,
ramp, sinusoids and exponentials, representedibhdtéquency and time domains.

3. Characterize LTI system using impulse responseliaedr constant coefficient differential

equations.

Implement the systems (any order) in Direct-fdramd Direct-form-Ii

Represent all types of signals (CT/DT, periodichpaniodic) in terms of complex

exponentials in time and frequency domains.

Represent system in terms of transfer function.

Understand the processes of sampling and neeaifiidot sampling rate.

Understand process of reconstructing continuous silgnal through its samples.

Transform signal from time to / fro frequency domanrough Z-transform and different

properties of Z-transform.

10. Define relationship between Z transform and Fouremsform.

ok

©o~NO

C. Course Content
UNIT — |
Introduction, continuous time and discrete timenalg, transformations of the independent
variable, exponential and sinusoidal signals, thieimpulse and unit step functions, continuous-
time and discrete-time systems, basic system ptieper
Textl: 1.1to0 1.6 10 Hrs
UNIT -1l
Linear time invariant systems: Introduction, Discrete-time LTI systems- The Comt@mn sum,
Continous-time LTI systems- The Convolution intdgrgproperties of linear time-invariant
systems, causal LTI systems described by diffeabamnd difference equations, block diagram
representation of systems(Direct form-I and Difean-11).
Textl: 2.1t0 2.4 10 Hrs
UNIT- I
Fourier representation of continuous-time (CT) sigmls: CT periodic signals:Fourier series
representation of continuous-time periodic signfsperties of continuous —Time Fourier
Series.
CT non-periodic signals: Representation of Aperiodic signals: The continutose Fourier
transform, the fourier transform for periodic sitmaProperties of continuous- time Fourier
transform , the convolution property, the multipion property , tables of fourier properties and
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of basic fourier transform pairs, systems charadrby Linear constant coefficient differential

equations.

Textl: 3.3, 3.5,4.1t04.7. 10 Hrs

UNIT - IV

Discretization of CT signals and Fourier representaon of Discrete-time (DT) signals

Sampling of CT Signals: Representation Of continuous-Time signals by isydas: The

sampling theorem, Reconstruction of continuous ting@als from samples. The effect of under

sampling: Aliasing,

Fourier representation for DT non periodic signals:Representation of Aperiodic signals: The

discrete- Time fourierTranform, the Fourier Tramsfofor periodic signals, Properties of the

Discrete- Time Fourier transforms, Tables of Faufieansform Properties and Basic Forier

Transform Pairs.

Textl:7.1,7.2,7.3,3.6,5.1,5.2,5.3,5.4, 5% 11 Hrs

UNIT -V

Z-Transforms: Introduction, The Z - transform, The region of wergence for the Z-

transform, The inverse Z-transform, Geometric ewalion of the fourier transform from the

pole-zero plot, properties of Z — transforms, sotoenmon Z-transform pairs, Analysis and

characterization of LTI systems using Z-transforgystem function algebra and block diagram

representations, The Unilateral Z transform.

Textl: 10.0 to 10.9 11 Hrs

Self-learning component:

1. Example 1.1 to 1.5 of text 1. Check the periodic#tiyergy and power a signal.

2. Example 2.1, 2.3 to 2.8 of text 1 Check the catysalime invariant and linearity of the
system

3. E):(ample 3.2 to 3.6 of text 1. Find the convolutmintwo discrete time signals and Fourier
transform of the signal.

4. Example 5.1to 5.3 and 7.1 to 7.3 of text 1.

5. Find Z transform of the unit impulse, unit stepsioce signals and find the z transform using
differentiation property

Note:

» Use software (Scilab/ Matlab/ octave) and simulsédf -learning component Study of
simulation tools.

» https://scilab.in/textbook _run/842/55/5

TEXT BOOK:

"Signals and Systems",V.Oppenheim, Alan Willsky and A.HamidNawab, Peargalucation

asia/PHI, Yedition, 2006. ISBN: 9789332550230, 9332550239

REFERENCE BOOKS:
1. "Signals and Systems",Simon Haykin and Barry Van Veen, 2nd Edition JdYifey &
Sons, 2nd edition 2008. ISBN:9788126512652, 8126522
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2. "Signals and systems" H.P.Hsu, R.Ranjan, Schaum’s outlines, TMH, 2006.
ISBN:9780070669185, 007066918X
3. "Signals and systems",A NagoorKani, McGraw Hill 2010 . ISBN: 97800701%13
0070151393.
4. "Fundamentals of signals and systems",Michael J Roberts, Govind Sharma, McGraw
Hill 2010. ISBN: 0070702217, 9780070702219.

D. Course Qutcomes

Program
Outcome
cCo# Course Outcome Addressed (PO #)
with BTL
co1 A_pply knowledge of basic mathematics to classify diffier L2 (PO1)
signals and systems
COo2 Analyze signals and systems to determine their properties. L4 (PO2)
Analyze LTI/LSI systems in time domain and frequency
cos3 domain to determine system output and properties. L4(PO2)
co4 Analyze CT and DT system and implement using different L3 (PO2,PO3)
structures.
Commenting on existing demo, group activity based
CO5 learning new tools ansblving problems using tools L2(PO5,PO9)
E. Course Articulation Matrix (CAM)
CO | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8 | PO9| PO10| PO11| PO12| PSO1| PSO2
#1 | 3 3
#2 2 2
#3 3 3
#4 2 1 2
#5 1 1
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A. Course Plan

Course TitleDigital Circuit Design Laboratory
Course CodeP17ECL37 | Semestert |[L-T-P:0-0-3 | Credits:1.5

Contact Period - Lab: 36 Hrs.; Exam: 3 Hrs. | WeighteCIE: 50 %); SEE: 50%

B. Course Learning Objectives (CLOs):

This Course aims to;

1. Help the designer to simplify and realize the Baalexpressions.

2. Provide the knowledge to realize the half, full @addhalf and full subtractor, parallel
adder and parallel subtractor.

3. Provide the idea to design the Binary to Gray Comlerersion circuit and 2—bit
comparator and priority encoder.

4. Construct and realize combinational circuits ugigX and DEMUX.

5. Provide the understanding of JK, T and D flip flapsealize the different types of
counters.

6. Understand the working of shift—register to dedting Counter and Johnson Counter.

7. Understand the application of digital design: DagElevator Circuit.

C. Course Content

EXPERIMENTS:

1. Simplification, realization of Boolean expressiarsing logic gates and Universal gates.

2. Realization of half and full adders, half and &ubtractor using logic gates.

3. a. Realization of parallel adder and parallel saadior using 7483 chip
b. Demonstration of BCD to Excess—3 code converaimhvice versa.

4. Realization of AND, OR, NOT, NAND, NOR, XOR and XNJogic gates using MUX.

5. Application of the IC’s — MUX-74153 for half andlf@dders, DEMUX — 74139 for 3 —
bit binary to gray and BCD to Excess—3 code comvert

6. Realization of 2 — bit comparator using gates amadid operation study of Priority
encoder using 74147.

7. Truth table verification of Flip—Flops: (i) T tyg@e) D type and iii) J-K Master slave.

8. Realization of 3 bit binary, decade counters usiy6, 7490, 74192/74193 chips
respectively and display the count on seven segdispiay.

9. Design MOD — N counters and display the count aeisesegment display

10.Realization of Shift left, Shift right, SIPO, SIS®|SO, PIPO register operations using
7495.

11.Design the Ring counters and Johnson counter.

12. Demonstration of Digital Elevator Circuit Using 74474190, 7485 and basic gates.

Open ended Experiments:
1. Design and implement a circuit to synthesize clkigkal of given frequency.
or
2. Design and implement a circuit to count event atchl it.
or
3. Design and implement a circuit to control traffigreal (Simple function).
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D. Course Qutcomes

Program
Outcome
CO# Course Outcome Addressed (PO #)
with BTL
Analyze and optimize the logic circuit for given @ean
CO1 expressions PO2
CO2 Design and Implement Combinational Logic circuits o
CO3 Design and Implement Sequential Logic circuits PO3
CO4 Develop a logic circuit for the given problem ausition PO5

E. Course Articulation Matrix (CAM)

C|PO/PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
oO|1]2 3| 4|5|6 ] 78] 9]10]11)]12]01]02
#1 3 3
#2 3
#3 3
#4 1
#5
#6
A. Course Plan

Course TitleAnalog Electronics Lakoratory
Course CodeP17ECL3E | Semestertl| L-T-P:0-0-3 | Credits:1.5
Contact Period: Lecture:36Hrs.; Exam:3 Hrs. Weigbt&CIE: 50%; SEE: 100%

B. Course Learning Objectives (CLOS)

This course aims to

1.

2.
3.

oo

Provide the basic knowledge of how to use CRO,aigenerator, bread board, power
supply, ammeter, voltmeter and how to rig-up theuts.

Analyze the characteristics of MOSFET, Op-amp.

Design Inverting and Non-inverting amplifiers, Suimgy Subtracting and Schmitt
trigger circuit using Op-Amp.

Demonstrate the working of Integrator, Differeritagt circuit, precision half wave and
full wave rectifier using 741 IC

Design the different types of oscillators using MEES and Op-amp.

Understanding the working DAC using Op-Amp and ¥g# regulator using LM 217 IC
regulator.

C. Course Content

MOSFET drain and transfer characteristics
RC coupled single stage MOSFET amplifier and detsation of the gain- frequency
response curve, input and output impedances.
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Op-amp RC phase shift oscillator.

Hartley and Colpitts oscillator using MOSFET.

Determining the Characteristic parameters of Op-Ai#p IC
Design of Inverting and Non-inverting amplifier ngi741 IC
Op-amp as summer, subtractor and voltage follower

Op-amp as Integrator and Differentiator circuit

Precision half wave and full wave rectifier usingL1C.

10 Design of Schmitt trigger and zero crossing detectising 741 IC
11.R-2R DAC using Op-amp.

12.Voltage regulator using LM 217 IC regulator.

©CoONOOA®

Open ended experiment

(experiments are indicative, teacher can choose tjive different one.

1. Conduct an experiment to find Y= Differentiate (RRpwhere P, Q and R are sinusoidal
signals

2. Conduct an experiment to sum two sinusoidal signélpeak amplitude 4v and clip the
output level to 5v.

D. Course Qutcome

Program Outcome
COo# Course Outcome Addressed (PO #) with
BTL

Analyze the MOSFET characteristics, working |of
COo1 amplifier and oscillator with MOSFET and Op-amp, PO2, [L3]
and to find characteristics of Op-Amp.

Desigr the inverting and non-inverting amplifier for| a
CO2 given gain, Schmitt trigger circuit for a given L'BRAd PO3, [L4]
UTP, and voltage regulator using LM217 regulator.

Ability to conduct experiments using op-amps and
other electronic components on summer, subtragtor,

cos voltage follower, integrator, differentiator, rdatrs PO2, [L4]
and DAC circuits.
co4 Ability to work effectively in a team to analyze the PO2, POY [L4]

given design and conduct experiment.

E. Course Articulation Matrix

PO | PO|PO|PO|PO|PO|PO|PO|PO|PO1|POLl|PO1|PSO|PSO

C
Ol 1 2 3 4 5 6 7 8 9 0 1 2 1 2
#1

2 2
#2 3
#3 3 3
#4 2 2 2
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Course Title: Aptitude and Reasoning DevelopmentBEGINNER. (ARDB)
Course Code : P17HU39 Semester : Il L-T-P-H : @-@- Credits: NA

Contact Period: Lecture: 32 Hr, Exam: 3 Hr WeigktaQIE:100% - [P/NP]

Prerequisites: Basics of mathematics.
Course Learning Objectives (CLOS)
This course aims to

1. Solve the mathematical calculations easily andkiyigsing the methods of vedic mathematics.

2. lllustrate different examples to learn about petages effectively.

3. Compare the different types of series.

4. Explain the logic behind solving problems undeiesesuch as A.P., G.P., H.P.

5. Explain divisibility rules, properties of differetitpes of numbers.

6. Explain methods to find the number of factors amoh ®f factors.

7. Analyze the concept of power cycle, and find lagitdnd last two digits.

8. Solve problems involving simple equations and iraditjes.

9. Explain Componendo, Dividendo, Invertendo, Altemh@rand other terms related to ratio and
proportion.

10. Explain the concepts behind the logical reasoniongutes such as arrangement, blood relations

and directions

Relevance of the course:
39 Semester is considered as the right time to laubdse to a student’s analytical and logical abilit
This course connects the basics of maths leasthnol into the present problem solving techniques.
It creates an awareness towards the importancsignificance of an individual’s logical abilities.
Course Content
Unit — |

Sharpen your axe!!
Vedic mathematics:
Viniculum and de- viniculum, subtractions usingigutum .Nikhilum multiplication: For numbers
close to base values, multiplication of any twatdigimbers or three digits number using criss€ros
method. Finding the square, square root, cubede caot of two digit and three digit numbers
quickly. Approximation in multiplication and divisn. Checking the answer using digital sum
method
SSG Get hands on multiplication tables, increasing #peed in basic arithmetic operations.
Classification of numbers.
Percentage calculations and ratio comparison:
Percentage calculations:Percentage rule for calculating , percentage vathesugh additions,
percentage— fraction table, approximation in catng percentages. Application based problems
Ratio comparison: calculations method for ratio compressions: 1.dtwss multiplication method,
2. percentage value compression method 3. numeratbdenominator percentage change method.
Method for calculating the value of percentage dean the ratio. Application based problems.
SSC- Thorough with fractions and decimal values. Apgiicns of tabulated fractions. Product of
means and extremes. 8 Hrs

Unit — Il
Analytical Reasoning 1: series
Number series:Standard patterns of number series, pure seriefcpsquare, square cube, prime,
combination of this series. Difference series,oraeries, mixed series, geometric series, two-tier
arithmetic series, three-tier arithmetic seriegnge in the order for difference series, changhen
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order for ratio series, sample company questions.

Letter series: Alphabet and Alphanumeric series, finding the migsierm based on logic learnt in
number series module, continuous pattern seriegesmondence series. sample company questions.
Picture series :image analysis, addition deletion rotation or rfiodtion of lines or shapes.
Understanding the symmetry of the image. Mirrorgemanalysis. sample company questions.

SSC- Basic knowledge of letter positions, Different riuen series for example — even, odd, prime,
composite etc 6 Hrs

Unit — 1l
Number system:
Introduction, Integers: Remainder zero concept, Odd and Even Integersatifegand positive
integers, power number,groperties of a perfect square numiaime number: General method
to identify the prime number, properties of primembers. Euler's numbeFactorial number:
Wilson’s theorem, important results on factoridivisor: number of divisors, sum of divisors,
number expressed as the product of two factors.
Divisibility rules: divisibility of a whole number by a whole numbeividibility of an expression by
an expressionModulus concept: divisibility rules in modulus, rules of operatioms modulus.
Finding one remainder: One divisor, remainder o~ b'), remainder for more than one divisor.
Unit digit: Concept of power cycle, finding last two digitdumber of trailing zeroes.
SSC-Basic arithmetic operations, knowledge about qubed remainders, multiples and factors.

6 Hrs

Unit — IV
Simple equations, Ratio Proportions and Variations:
Simple equations: Linear equations-Linear equations in one varialileear equation in two
variables, Different methods of solving linear eipuas in two variables— Method of elimination,
Method of substitution, Method of cross multiplicat Format of equations that can be converted to
linear equations, Linear equations of three vaegblinequalities and its properties. Advanced
problems on Simple equations. Age problems.
Ratio Proportions and Variations: Understanding the meaning and difference betweén, ra
proportion and variation. Properties of ratio, Camgon of more than two quantities, Proportion,
Properties of proportion - Componendo, Dividendwettendo, Alternendo. Continued proportion,
Mean proportion. Variation - Direct variation, Inglct variation, Joint variation, Short cut methoals
solve problems on variation.
SSC-Knowledge about factors, types of factors. Splittine middle term rule, formula rule.

6 Hrs

Unit -V
Building the fundamentals of logical reasoning:
Arrangement:
Approach to tackle questions, Different types ofamgement— Linear arrangement, Circular
arrangement. Selection, Double line map. Possilalgswof arrangement— Words or numbers, left
side only, right side only, left right alternataecieasing or decreasing order, interchange vs push,
Strategy for solutions— some tips for quick answgeseral strategy.
Directions:
Basics. Pythagorean theorem, Pythagorean tri@elsing problems for practice.
Blood relations:
Some typical relations that we come across, faindg, Structuring the given problem step by step.
Suggested methods— Backtracking, drawing familye.tr®roblems on blood relations and
professions.
SSC-Basic knowledge of directions, Pythagoras theotesgical reasoning skills, Relations, Family
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tree. 6 hrs

Reference Books:

oghkwnNpE

The Trachtenberg speed system of basic mathemptibBshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by PE&ining private limited.
Quantitative aptitude by Dr. R. S Agarwal, publidhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedSbyChand private limited.
Quantitative aptitude for CAT by Arun Sharma, pabéd by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN@®VT.LTD

Course Qutcomes

After learning all the units of the course, the stdent is able to:

. Solve mathematical calculations in less duratiomgared to the conventional method. L2
. Give examples for AP, GP and HP and differentia&tsvben them. L1
. Apply divisibility rules , power cycle method andatuate the significance of the number system

module. L2

Point out the errors in the problems concerningyuadities and solve simple equations and
problems based on ratio, proportion and variatién.

Solve the problems based on blood relations, daestand arrangement. L4

Course Articulation Matrix

Program Outcomes PSO

Course Outcomes

CO1 | duration compared to the conventional

1/2]3[4|5/6|7]8[9]10{11]12/ 01|02
1(2]3

w

Solve mathematical calculations in less

method.

co2 o il et e e e A R e e e

Give examples for AP, GPand HP and 2 | 1 1
differentiate between them.

CO3 | method and evaluate the significance qf

Apply divisibility rules, power cycle 33

the number system module.

CO4

Point out the errors in the problems 2 212
concerning inequalities and solve simple
equations and problems based on ratig,
proportion and variation.

CO5

Solve the problems based on blood 3 1
relations
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Course Title : Additional Maths-I

Course Code : P17MADIP31 Semester : B L:T:P:H :440| Credits: NA

Contact Period: Lecture: 52 Hr, Exam: 3 Hr WeigktaQIE:50%, SEE:50%

((Mandatory Learning Cours€ommon to All Branches)
(A Bridge course for Diploma qualified studentdivfSem. B. E.)

Course Content
UNIT -

Complex Trigonometry: Complex Numbers: Definitions & properties. Modsiland amplitude
of a complex number, Argand’s diagram, De-Moivréfeorem (without proof). Roots of
complex number - Simple problems.
Vector Algebra: Scalar and vectors. Vectors addition and sutirac Multiplication of
vectors(Dot and Cross products). Scalar and véxgpde products-simple problems.

12Hrs

UNIT -lI
Differential Calculus: Review of successive differentiation. Formulae " derivatives of
standard functions- Liebnitz’s theorem(without gjo®olar curves —angle between the radius
vector and the tangent pedal equation- Problemglddan’s series expansions- lllustrative
examples. Partial Differentiation : Euler's theoréan homogeneous functions of two variables.
Total derivatives-differentiation of composite aimdplicit function. Application to Jacobians,
errors & approximations. 10 Hrs

UNIT -1l
Integral Calculus: Statement of reduction formulae fsinx, coSx, and sifixcos'x and
evaluation of these with standard limits-Exampgferentiation under integral sign(Integrals
with constants limits)-Simple problemA&pplications of integration to area, length of aeg
curve, volume and surface area of solids of revaut 10 Hrs

UNIT-IV
Vector Differentiation: Differentiation of vector functions. Velocity andcceleration of a
particle moving on a space curve. Scalar and veuot functions. Gradient, Divergence, Curl
and Laplacian (Definitions only). Solenoidal anaiational vector fields-Problems.

10 Hrs

UNIT-V
Ordinary differential equations (ODE’s): Introductionsolutions of first order and first degree
differential equations: homogenegusxact, linear differential equations of order oaed
equations reducible to above types. Applicationsfidt order and first degree ODE's -
Orthogonal trajectories of cartesian and polar esnNewton’s law of cooling, R-L circuits-
Simple illustrative examples from engineering field 10 Hrs
Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, Kharhalishers, New Delhi, 42 Ed.

2012.

References:
1. E.Kreyszig: Advanced Engineering Mathematicsn)hley & Sons, 8 Ed., 2007.
2. N.P.Bali and Manish Goyal: Engineering Mathemati@smi Publishers, 7 Ed., 2007.
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4" SEMESTER

Course Title: Engineering Mathematics-IV

Course Code: PI7TMAAC41| Semester: IV L-T-P-4H1-0-5  Credits:4

Contact Period - Lecture: 52Hrs.; Exam: 3Hrs. | Weigh: CIE: 50%; SEE: 50%

Prerequisites: The student should have acquired the knowledgengireering Mathematics-|,
[l and Il of I, Il and Il semester B.E.

Course Learning Objectives (CLOS):

This Course aims to;

1. Understand the basics of functions of complex Wéem analytic functions, conformal and
bilinear transformations, complex integration, Isweface/volume integrals and residue
theorems with their scientific/engineering impodan

2. Solve algebraic, transcendental and ordinary difféal equations arising in various
engineering flow and design data problems, usingerical techniques along with physical
interpretation of the solutions associated wittialfboundary conditions.

3. Apply the basic tools of statistics to understandve fitting, moments, skewness, kurtosis,
correlation and regression, for frequency distitng; explore the idea of probability,
probability distributions, required in the analysfsengineering experiments

4.  Apply the basic concepts of probability distribuisoto understand concept of joint probability
and to find expectation covariance, correlationffoaent etc. and to understand probability
vector, stochastic matrix etc.

Understand iterative methods in linear algebra siscGauss-Jacobi, Gauss -Seidel, Relaxation
and Power method and their practical utility in imegring fields.

5.  Explain functional and extremal of functional Etdeequation and applications of calculus of
variations to the standard variational problems dadic concepts of reliability theory
including failure laws required in the analysis @fgineering experiments occurring in
engineering fields.

Obtain series solution of essential ODE’s such a&ssBl's and Legendre’s differential
equations and understand their scientific/engingeutility

Relevance of the Course:

Engineering Mathematics-IV deals with Complex as@ly Here we understand the basics of
complex variable, analyticity and potential fieldsrough complex potential and conformal
transformations interpret the solution in fluidvl@and electromagnetic problems.

The process of complex integration and series septation of functions of complex variables in
field theory and other Engineering applications.

Solving algebraic, transcendental and ordinaryeddfitial equations arising in various engineering
flow and design data problems.

In Statistics interpretation and analyzing the détang of curves of best fit for experimentaltda
arising in engineering calculations and analyze ghme by expressing in the form of regression
lines.
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Probability distributions and use them in analyzamgl solving engineering problems associated
with probability models

Variational problems used in structural engineeriragrospace, ground water flows and
environmental fluid dynamics, etc

Understand series solution of ODE’s and speciattians in engineering fields.

Course Content
UNIT-I
Complex Analysis:Introduction to functions of complex variables. Défons- limit, continuity
and differentiability. Analytic functions. Cauchyidfann equations in Cartesian and polar
forms problems on properties of analytic functi@Ns proof). Construction of analytic function:
Milne-Thomson  method. @ Conformal  transformation—Digns. Discussion  of

transformationsw=z>, w=e*, w = z+%(z¢ 0) Bilinear transformations.

Complex integration: complex line integrals. Cauchy theorem, Cauchyegrdl formula.
Taylor's and Laurent’s series (Statements only)ing&arities, poles and residues. Cauchy
residue theorem (statement only). Simple illustegxamples.

SSC Derivation of Cauchy- Riemann equation in Cartesséand polar form. Derivation of

Cauchy theorem, Cauchy integral formula and Cawsctggidue theorem. 11 Hrs
UNIT-II

Numerical Methods-Il: Solution of algebraic andnseendental equations: Bisection method,

Regula-False & Newton—Raphson method. Fixed pténation method: Aitken’s\*- process -

lllustrative examples only.

Numerical solution of ordinary differential equat®(ODE’s): Numerical solutions of ODE’s of
first order first degree — Introduction. Taylorerges method. Modified Euler's method, Runge -
Kutta method of IV order, Milne’s and Adams predic& corrector methods (All formulae
without proof).

Self-Study Component: Solution of second ordeinany differential equations using Runge-
Kutta methods. Solution of first order simubkans differential equations. 10 Hrs

UNIT-1I
Statistics: Brief review of measures of central tendency diggpersion. Moments, skewness

and kurtosis. Curve fitting-least square method a+ bx; y= aX,y = atf and y axX +bx+c.

Prof. Karl Pearson’s coefficient of correlation dimgsof regression.

Probability Theory: Brief review of elementary probability theory. iRebm variables (discrete
and continuous)-Introduction to probability distritons- probability mass/density functions and
cumulative probability density functions — llludive examples. Discrete probability
distributions- Binomial and Poisson’s distributipn€ontinuous probability distributions -
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exponential and normal distributions. (No derivatiof mean and variance). lllustrative
examples from engineering and industrial fields.
SSC Basic definitions of probability and problems upBayes’ theorem. To fit curves of the

type:y = a€”, Derivation of Mean and SD of Binomial &Poissontdisution, 11 Hrs

UNIT-IV
Joint probability distributions and Markov chains:

Concept of joint probability. Joint probability thgutions of discrete random variables.
Expectation, covariance, correlation coefficierdimple examples. Probability vectors, stochastic
matrices. Fixed point and regular stochastic medric

Linear Algebra-Il: Numerical method#r system of linear equations- Gauss-Jacobi ants&a

Seidel iterative methods. Relaxation methddetermination of largest eigen value and

corresponding eigen vector by power method.

SSC Ramanujan’s Method to find the smallest roca giolynomial 10 Hrs
UNIT-V

Calculus of Variations: Variation of a function and a functional, extrdneé a functional.

Variational problems — Euler’'s equation. Applicasao standard variational problems including

geodesics, minimal surface of revolution, hangihgiic and brachistochrone problems.

Series solutions of ODE’s and special function®ower series solution of a second order ODE,

Series solution-Frobenius method. Series solutaulihg to Jn(x)- Bessel's function of first

kind. Expansions for Jy(x)and J_}/(x). -simple related examples. Series solutions of
2 2

Legendre’s differential equation Ieading&cﬂx)-Legendre’s polynomials. Rodrigue’s formula
(No Proof) - simple illustrative examples.

SSC Basics of Series solutions of ODE’apalytic singular point and basic recurrence
relations 10 Hrs

Text Books:

1. Higher Engineering Mathematics: B.S. Grewal, Khamublishers, New Delhi, 42nd Ed.
2012.

2. Advanced Engineering Mathematics: - E. KreyszitpnJ@/iley & Sons, 16 Ed., 2011

References:

1. Probability: - Seymour Lipschutz, Schaum’s outlsezies, McGraw-Hill publications 2™
Edition, 2002

2. Introductory Methods of Numerical Analysis: - S.&8y, PHI, 5 Ed.2000.

3. Advanced Modern Engineering Mathematics: - Glyn egnPearson Education Ltd."® 3
Edition, 2011.

4. Higher Engineering Mathematics: - B.V. RAMANA, Mc&w Hill Education, 2007

Note: - Eachunit containgwo full questions oR0 markseach. Students are required to
Answefive full questions choosing at leaste question from each unit.
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Course Qutcomes
After learning all the units of the course, thedstot is able to;

1. Explain the concept of analyticity and potenti@lds through complex functional/potential,
conformal transformations and interpret the sofutia fluid flow and electromagnetic
problems and describe the process of complex iatiegrand learn series representation of a
function of complex variables, residues and poles.

2. Apply the familiarity of numerical methods for solg algebraic and transcendental equations
and demonstrate single-step and multi-step nunienmcathods for solving ordinary
differential equations and interpret the solutiorengineering applications.

3. Apply the knowledge of statistics in interpretatithe data, fitting of a linear and non-linear
curves of best fit for experimental data arisingemgineering calculations and analyze the
same by expressing in the form of regression liexl, lllustrate the concept of random
variables (discrete/continuous) and related pradibabiistributions and use them in analyzing
and solving engineering problems associated withadility models

4. Define the concept of joint probability of two ramd variables and apply the knowledge of
joint probability distribution in interpreting dathrough statistical measure. And, analyze the
notion of higher transition probabilities, the Mavkchain and queuing models arising in
engineering problems for feasible random events.

Understand the procedure of numerically solvingdasystems of linear algebraic equations and
obtaining eigen value and eigen vector correspa@nttira large eigen vector, with the aid of
standard methods of numerical linear algebra.

5. Explain functional and extremal of functional Etdeequation and applications of calculus of
variations to the standard variational problems d&adic concepts of reliability theory
including failure laws required in the analysis @figineering experiments occurring in
engineering fields.

Obtain series solution of essential ODE’s such essBl's and Legendre’s differential equations and
understand their scientific/engineering utility

Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Program
Specific Outcomes (PSOs)
Title : Engineering Mathematics —IV
O1|PO2|PO3[PO4 PO5 PO6 PO[7 POI8 PO9 PORD 11 | PO 12

CO’s
CO-1
CO-2
CO-3
CO-4
CO-5

WINIWIW|IN|T
WINWIW|IN
1
1
1
1
1
1
1
1
1
1
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A. Course Plan -Core

Course Title Analog and Digital Communication

Course CodeP17ECA42 Semester VI L-T-P:4-0-0 Credits:4

Contact Period : Lecture :52 Hr, Exam: 3Hr Weigl:aCIE:50% SEE:50%

B. Course Learning Objectives (CLOS)

This course aims to

1. Analyze the elements of communication system, pi@wasic knowledge of Modulation,
generation, detection and application of Amplitadel Angle modulation of signal in both
time domain and frequency domain.

2. Explain the aspects of sampling of signals in diggtommunication, the model of digital
communication system and outline the use of Cdiozla

3. Describe random variables, random process, autdation and cross-correlation function,

Gaussian process and its properties.

Explain quantization process, quantizes and commgraf signals in PCM system.

Describe the principle of DM, ADM, DPCM systems,

Describe and contrast various aspects of diffadlegital coherent and non coherent

modulation schemes such as ASK, FSK, PSK, QPSK KDé#tal MSK.

Design digital modulation system for specific apations.

Analyze different coding schemes adopted in PAM&lipg and explain the causes for the

occurrence of ISI and advantages of pulse shapingré&lation coding.

oo s

© N

C. Course Content

UNIT-I
Amplitude Modulation : Introduction to communication, Elements of comigation system,
Amplitude Modulation: time domain and frequency @amdescription, single tone modulation,
efficiency of modulation, Generation of AM wave: &hing Modulator. Detection of AM
waves: envelope detector, DSB-SC Modulation: Timemain and frequency domain
description, SSB-SC Modulation: Time-Domain andjérency domain, FDM.
Angle Modulation: Time domain representation of PM and FM wavesgeg&ency
modulation: Frequency deviation and modulation ¥dsgarrow band frequency modulation,
Wideband Frequency Modulation, Generation of FM evalirect Methods, Demodulation of
FM signals: frequency discrimination method.
Textl:1.1, 3.1-3.3, 3.6, 3.9, 4.1-4.8 11 Hrs

UNIT-II
Random Signals: Random variables, Random Process, Mean, cormelaimd covariance
function, properties of autocorrelation functiompgs-correlation functions, Gaussian Process,
properties of Gaussian process.
Introduction to Digital Communication: Sources and signals, Block diagram of digital
communication, Channels for Digital communicatiddpmparison of analog and digital

communications, Model of digital communication gyst Gram-Schmidt Orthogonalization,
Correlation Receiver.

Text1:8.1, 8.2, 8.4, 8.6,8.7, 8.9
Text2:1.1-1.3, 3.1, 3.2, 3.7 10 Hrs
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UNIT-1II
Sampling: Sampling theorem, Quadrature sampling of band-&gsals, reconstruction of
message process from its samples, signal distomicgampling, practical aspects of sampling
and signal recovery, Pulse Amplitude Modulatiorm@&iDivision Multiplexing
Base—Band Shaping for Data TransmissionDiscrete PAM signals, Power spectra of discrete
PAM signals. ISI, Eye Pattern, Baseband M-ary PAfsteams, Adaptive Equalization for data
transmission.
Textl: 4.1-4.7, 6.1-6.3, 6.6-6.8. 10 Hr
UNIT-IV
Waveform Coding Techniques:Pulse Code Modulation, Channel noise and errobogbibty,
Differential Pulse Code Modulation, Delta ModulatjoQuantization noise in DM, Adaptive
Delta Modulation.
Text 1: 5.1-5.6 10 Hrs
UNIT-V
Digital Modulation Techniques-I: Digital Modulation Formats, Coherent Binary Modida
techniques, Coherent binary PSK, Coherent binari, FSoherent Quadrature modulation
techniques, QPSK,MSK.
Digital Modulation Techniques-II Non—coherent binary modulation techniques, comparcf
Binary and Quaternary Modulation techniques.
Text1l:7.1t07.5 11 Hrs

TEXT BOOK:

1. “An Introduction to Analog and Digital Communicatio ns”,Simon Haykin, John Wiley and
Sons, Inc. 2013, ISBN:9788126536535.

2. “Digital Communication”, SimonHaykin, JohnWiley,2008.ISBN:9788126508242.

REFERENCE BOOKS:

1. “Digital Communication”, P.Ramakrishna Rao.TATA McGraw Hill ,2011,
ISBN:9780070707764.

2. “Digital and Analog Communication Systens”,SamShanmugam JohnWiley,
1996.1ISBN:9788126509140.

3. “Simon Haykins , “Communication Systems”,5th Edition, John Willey and Sons..

4. “Digital Communications”, John G. Proakis, MasoudSalehi, Mc Graw Hiltlr,] Bdition,
2008.ISBN-10: 9339204794

Self- Learning Components
Students can make use of:
i. Text books, journals, articles for case studies.
i. Simulation tools MATLAB, SCILAB, MULTISIM, PROTEUSLABVIEW, COMMSIM
or any other similar simulation tools for simulatithe concepts. (Student must study on
own and follow instructions of faculty for assessie

UNIT SLC (Self- learning components)

1. Simulate analog modulation techniques and invegidamonstrate the impact of
modulation index on percentage of modulation baiying the spectrum generated

UNIT-I using simulation tools.

2. Study different types of noise in communicationtsyss, Noise in continuous-wave
modulation systems and Pre —emphasis and De — aisphd&M System
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Verify sampling theorem by simulating the impacuotier-sampling, sampling and
over-sampling conditions.

UNIT- | 4. Using the mathematical model of digital communmatstudy the detection and
Il maximum likelihood estimation of signals in noid@alyze the significance of matche
filters in optimum receiver implementation.
5. Evaluate the performance of uniform and non-unif@uantization using simulated
model.
UNIT- | 6. Generate different types of discrete PAM signatsafgiven N bit input signal and eye
1] diagram for binary and quaternary system using ksitau
7. Study the importance of Nyquist's criterion fortdigion less base—band binary
transmission.
UNIT- 8. Using a Simulated 'mode'l G_enerate Pulse Code Matuiaaveform and
I\ demonstrate the working principle of DPCM,DM.
9. Implement generation and detection of a signatlfgital modulation schemes
UNIT- (ASK,FSK,PSK,QPSK) signal using simulation tool/rabd
Vv 10. Investigate the effect of varying message frequeocasrier frequency and modulation
frequency on the power spectrum of BASK, BPSK, QPBIKSK by plotting
waveforms using a simulation tools(do in teams).
D. Course Outcome
co Program Outcome
4 Course Outcome Addressed (PO #)
with BTL
Apply the basic knowledge of mathematics fomkdation
COl1 | and analysis of Random signals, Analog and Digital PO1,[L3]
communication system.
Ability to Analyze various aspects of sampling, quantizing,
CO2 | encoding, Analog and Digital signal ~ modulattoarismission and PO2, [L4]
demodulation/reception techniques.
Articulate the methods used for sampling, quantizing andlyze
CO3 | noise introduced in data transmission for glasig a digital PO2, [L2]
communication systems.
Analyze the error probabilities and SNR of various modolai
co4 schemes with the knowledge of random process. PO2, [L4]
Apply appropriate techniques, resources and maoebels to
CO5 | examineanddesignelementary communication system for varig PO2, PO9 [L4]
modulation schemes and noise specification.

E. Course Articulation Matrix (CAM)
C|PO|/PO|PO|PO|PO|PO|PO|PO|PO|PO1|PO1l|POLl|PSO|PSO
O 1 2 3 4 5 6 7 8 9 0 1 2 1 2
#1| 3 3 2 2
#2 3 2
#3 2 2 2
#4 2 2
#5 2 3 2
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A. Course Plan - Core

Course Title: Digital Design Using Verilog HDL

Course CodeP17EC43 Semester IV L-T-P:4-0-0 Credits: 4

Contact Period : Lecture :52 Hr, Exam: 3Hr Weigl:aCIE:50% SEE:50%

B. Course Learning Objectives (CLOS)

This course aims to

1. Explain the working knowledge of a broad varietyefilog based topic for global
understating of verilog HDL based design.

Describe the practical design perspective of vgri®L.

Explain the logical progression of verilog HDL bdgepics.

Explain the basics and some advanced topics suehland logic synthesis.

Explain the small models and run simulation.

Discuss the advance concepts such as UDP, timmgjation PLI and logic synthesis.
Explain the concepts applicable to the design @&APPAL buses, boards and system, as
well as ASIC design.

Nooh~wd

C. Course Content
UNIT-I
Basic Conceptsiexical Conventions, Data Types, System Tasks andpller Directives.
Modules and Ports:Modules, Ports, Hierarchical Names.
Gate-Level Modeling: Gate Types, Gate Delays.
Dataflow Modeling: Continuous Assignments, Delays, Expressions, Opasaand Operands,
Operator Types, Examples.
Text 1: Chapters 3, 4,5 and 6 His
UNIT-II
Behavioral Modeling: Structured Procedures, Procedural Assignments, nginControls,
Conditional Statements, Multiway Branching, LooBgquential and Parallel Blocks, Generate
Blocks. Examples.
Tasks and Functions: Difference between Tasks and Functions, Tasks, tkunsc
Text 1. Chapters 7and 8 10Hrs
UNIT- Il
Useful Modeling Techniques: Procedural Continuous Assignments, Overriding Patars,
Conditional Compilation and Execution, Time Scaldseful System Tasks.
Timing and Delays: Types of Delay Models, Path Delay Modeling, Timi@ecks, Delay
Back-Annotation.
Switch Level Modeling: Switching-Modeling Elements, Examples.
Text 1: Chapters 9, 10 and 11 10 Hrs
UNIT-IV
User-Defined Primitives: UDP basics. Combinational UDPs, Sequential UDPsPULble
Shorthand Symbols, Guidelines for UDP Design.
Programming Language Interface:Uses of PLI, Linking and Invocation of PLI Task$dmal
Data Representation, PLI Library Routines.
Logic Synthesis with Verilog HDL: What Is Logic Synthesis? Impact of Logic Synthesis,
Verilog HDL Synthesis, Synthesis Design Flow.
Text 1: Chapters 12, 13 and 14.1 -14.4 10 Hrs
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UNIT-V

Logic Synthesis with Verilog HDL: Verification of the Gate-Level Netlist, Modelingps for
Logic Synthesis, Example of Sequential Circuit &sis.

Advanced Verification Techniques:Traditional Verification Flow, Assertion Checkinigormal
Verification.

Text 1: Chapters 14.5-14.7 and 15

Self Learning Components:
Develop a verilog code and test bench for followingestion and verify it by using any EDA
tool (xilinix/ libero /vivado/ iverilog etc).

11 Hrs

1. Study typical design flow for designing VLSI Quits.
2. Design 2 to 1 mux using bufif0 and bufif1.

ro

Unit-1 . . : . .
3. Design 4 bit mod 13 counter and display all inpud autput values in command
window.
1. Design 8 bit ALU Using task or function.
Unit Il | 2. Design clock with time period =80 and duty cyofel0 % using always & initial
statement.
1. Designl6 to 1 mux using 4 to 1 mux and display all inpd output values in
command window.
2. Create a design that uses the full adder exampleealtyse a conditional
Unit Ill | compilation (Cifdef). Compile the fulladd4 with grefram statements if the text mac
DPARAM is defined by the “define statement; othesyicompile the fulladd4 with
module instance parameter values.
3. Switch Level Verilog Description for XOR gate.
Design the 4-bit synchronous counter shown beloge(the UDP jk_ff).
Qio] Q[1] Q2] Q[3]
I . } }
Q Q < (=]
|——-CJF1A « [—ACJHA a J-.anA < |—IC::=![~'L «
Unlt |V clear = T s I & T
clock -
- 1
_."—_‘\I -— __/'
—: ke — A
ohabie L
A 1-bit full subtractor has three inputs x, y, an(previous borrow) and two outputs
D(difference) and B(borrow). The logic equationsfoand B are as follows:
D =xy'z+ x'yz' + xy'z' + xyz
Unit V B =Xy +XZ+yz

Write the Verilog RTL description for the full swhttor. Synthesize the full
subtractor, using any technology library availablgou. Optimize for fastest timing

Apply identical stimulus to the RTL and the gatedlenetlist and compare the output
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TEXT BOOK:
1. “Verilog® HDL, A Guide to Digital Design and Synthesis”, Samir Palnitkar Pearson
Education, Second Edition, ISBN 978-81-775-918-4

REFERENCE BOOKS:
“Advanced Digital Design With the Verilog HDL”, Michael d ciletti, PHI, ISBN:
9789332584464, 933258446X

1.

2.“A Verilog HDL Primer”,

J. Bhaskar, BS Publication§BN: 9788178000145, 8178000148

3. “Fundamentals of Digital Logic with Verilog Design”, Stephen brown and Zvonko
vranesic, TMHJSBN: 9780073380544, 0073380547

D. Course Qutcome

Program
Outcome
COo# Course Outcome Addressed (PO #)
with BTL
To apply the knowledge of digital fundamentals |to
co1 explain basic concepts used in Verilog HDL POL, (L2,L3)
cO2 To wrlt_e a V_erllog model for combinational and PO1, L3
sequential circuits.
To analyze the given digital circuit and develop Verilog
co3 model for given digital circuits. PO2, L4
To desigr any combinational and sequential circuits and
CO4 develop Verilog model for the given inputs. PO3, LS
CO5 To verify the design through synthesis and demonstrgte3,4,5,9,10,11,1P
the application using EDA tools. (L4,L5)

E. Course Articulation Matrix (CAM)
C|/PO|PO|PO|PO|PO|PO|PO|PO|PO|PO1|PO1|POL1l|PSO|PSO
O] 1 2 3 4 5 6 7 8 9 0 1 2 1 2
#1| 2 2
#2 | 3 3
#3 3 3
#4 3
#5 3 2 1 2 1 1 1
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A. Course Plan -Core
Course TitleDigital Signal Processing
Course CodeP17EC44 | SemestetvV  |[L-T-P:4-0-( Credits: 4
Contact Period - Lecture:52Hrs.;Exam: 3HrWeightage: CIE: 50% SEE: 50%

B. Course Learning Objectives (CLOS):

This Course aims to;

1. Provide the knowledge of DFT/ IDFT and its variqueperties.

2. Explain the different Fast—Fourier—Transform (FEIgorithms along with its
applications.
Provide the design procedure of IIR filters and Rlfrs using different techniques.
Provide the design of lIR filters from analog fikeusing different methods.
Provide implementation scheme of IIR and FIR fdtasing different methods.
Provide exposure to different applications of DSP

o gk w

C. Course Content
UNIT — 1
Discrete Fourier Transforms (DFT): Frequency Domain Sampling and Reconstruction of
discrete-time Signals, Discrete Fourier TransforrdT as a linear transformation, its
relationship with other transforms. Properties dfTB Periodicity, linearity and Symmetry
Properties. Properties of DFT, multiplication ofotddFTs—the circular convolution, additional
DFT properties, use of DFT in linear filtering, olap—save and overlap—add method.
Text1:7.1.17.1.2,7.1.3,7.1.4,7.217.2.2,3,2.3.1, 11 Hrs
UNIT =1l
Fast—Fourier—Transform (FFT) algorithms: Direct computation of DFT, need for efficient
computation of the DFT (FFT algorithms), Goertzigjoasithm, and chirp—z transform. Radix—2
FFT algorithm for the computation of DFT and IDFE&ednation in—time and decimation—in —
frequency algorithms, applications of FFT Algorithm
Text1:8.1,8.1.1,8.1.2,8.1.3,8.1.5,8.1.6, 8.2, 8.3 10 Hrs
UNIT —1lI
FIR filter design: Characteristics of Practical Frequency Selecfilters, FIR filter design:
Introduction to FIR filters, design of FIR filtenssing — Rectangular, Hamming, Bartlet and
Kaiser windows, FIR filter design using frequeneaynpling technique
Textl: 10.1.2,10.2.1, 10.2.2, 10.2.3, 10.4 10 Hrs
UNIT - IV
Design of IR filters from analog filters (Butterworth and Chebyshev): Characteristics of
commonly used analog filters — Butterworth and Gisékv filters., analog to analog frequency
transformations. impulse invariance method. Magmh transfer functions: Approximation of
derivative (backward difference and bilinear transfation) method, Matched z transforms,
Verification for stability and linearity during mpmg
Textl: 10.3.1, 10.3.2, 10.3.3,10.3.4, 10.3.5 11 Hrs
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UNIT -V
Implementation of Discrete—time systemsStructures for IR and FIR systems— direct form |
and direct form 1l systems, cascade and paralidizagion, Applications of DSP
Text 1: 9.1, 9.2, 9.3
Text2:12.1t012.8 10 Hrs

TEXT BOOKS:

1. "Digital Signal Processing — Principles Algoritms & Applications”, Proakis &
Monalakis, PHI / Pearson Education, 4th EditionwN®2elhi,2007. ISBN:978-81-317-1000-5
2. "Digital signal Processing—A.Nagoor Kani,Mc Grawhill educatior'2 edition,NewDelhi

2012. ISBN-13: 978-0-07-008665-4, ISBN-10: 0-07-66%8-6.

REFERENCE BOOKS:

1."Discrete Time Signal Processing”, Oppenheim & Schaffer, PHI,2003. ISBN -
10:9332535035, ISBN-13:9789332535039.

2."Digital Signal Processirg”, S. K. Mitra, Tata Mc—Graw Hill, 3rd Edition, 2@. ISBN:
9780070667563, ISBN-007066756X.

3."Digital Signal Processing, Lee Tan, Elsevier publications, 2007. ISBN-9730159822,
ISBN-9780124158931.

Note: Teacher will introduce Matlab to students in2 hours using examples given in text 2

Self Learning Components (Using MATLAB or SCILAB or any similar tools):
UNIT-1

1. Write a program to find the 8-point DFT of Disirdime sequence
x[n]={2,1,2,1,2,2,2,2} and sketch magnitude andggheesponse.

2. Write a MatLab program to prove the properties &fTiircular-time shift, Circular-
frequency shift, linearity, Periodicity, Time resat, circular convolution, parseval’s
relation).

3. Write a MatLab program to find the Circular convada of two sequences and plot the
output.

4. Write a MatLab program to find linear/circular cawtion using frequency-domain
approach and plot the output.

5. Perform Linear convolution of x[n]={1, 2, 3, -1,,-&, 4, 5, 6} and h[n]={2, 1, -1} using
overlap add method and plot the output.

UNIT-2
1. Write a MatLab program to generate the twiddledaatatrix.
2. Write a MatLab program to perform circular convadatof two discrete sequence
X1(n)={1 2 3 5} 7 X(n)={5 4 2 4} using FFT and plot the output sequenc
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3. Write a MatLab Program to calculate 8 point DFTacfequence x(n)={2,1,3,8,3,4,5,3}
and sketch the magnitude and phase spectrum bideong the frequency domain
output sequence find IDFT and plot the magnitude @rase spectrum

4. Using Matlabdetermine X(2) for a sequence x(n)={4,8} using Goertzl algorithm

5. Using radix-2 DIT-FFT compute the DFT of x(n)={1546}

6. Using Radix-2 DIF-FFt compute the IDFT of X(K)={@:2},2,-2+2j}

UNIT-3

1. Design an digital FIR High pass filter with théléaving specification\Vy=0.2r,
W,=0.3r, R,=0.25dB, A=50dB. Choose an appropriate window.

2. Write a MatLab program to determine impulse respafd=IR Band pass filter to pass
frequencies in the range OB 0.48 radians/sample by taking 5 samples of rectangular
window sequence.

a. Hamming window

Hanning window

Rectangular window

Triangular window

Blackman window

Kaiser window and plot the frequency response.

g. Kalman Filter.

3. Leth(n)={-4,1,-1,-2,5,6,5,-2,-1, 1,- 4ling MatLab, determine the amplitude
response Hw) and the location of zeros of H(Z).

4. Design butterworth low pass filtej5000Hz.

5. Using MatLab program realize ChebyshevanalogBapditer f.;=300Hz & £,= 800Hz

6. Using MatLab find normalized transfer function of @analog low pass filter of third order
with cut-off frequency of 10Hz.

-0 ooy

UNIT-4
1. Write a matlab program to find the order of buttertifilter for given specifications
Ap=0.6,A=0.1,W=0.35t,Ws=0.7n
2. Write a matlab program to find the order of Chelgyshfilter for given specifications
Ap=0.6,A=0.1,W,=0.35t,Ws=0 .7
3. Write a matlab program to design an IR Filter tloe following specification using

bilinear transformation £0.9,A=0.2Q,=1 radians/secon@,=2.414 radians/second.
543

4. Transform the analog filter H(S}=——— to a digital filter using Matched Z-

(5+1)(5+2)

Transform(T=0.5sec).
5. Write a matlab program to design a second ordanfdter with the following
characteristics
i. notch frequencies=400-600Hz
ii. Sampling frequency= 2.4KHz
iii. Ripples in passband and monotonic decay in thehneging Bilinear
transformation
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UNIT-5

1. Find the impulse response of a system given by=(B)(n-1)+2y(n-2)+2x(n)+3x(n-2)

using MatLab.

2. Afilter is described by 16y(n)+12y(n-1)+2y(n-2){Ay3)-y(n-4)=x(n)-3x(n-1)+11x(n-2)-
27x(n-3)+18x(x-4). Determine the cascade form $tmgcusing MatLab.
3. Afilter is described byy(n)+(3/8)y(n-1)+(3)y(n-2)#h-3)+x(n)+3x(n-1)+2x(n-2)=
0.Determine
a. Parallel form.
b. Cascade form.
c. Direct forms.
4. Write a MatLab function which converts the givenefticientshof the direct form to
lattice filter co-efficients.
5. An FIR filter is defined as y(n)= 2x(n)+(13/12)xW+(5/4)x(n-2)+(2/3)x(n-3).
Determine its lattice structure.
6. Determine impulse response of FIR filter with legtparameter &2, K;=0.6, K=0.3,
K3=0.5, K;=0.9 using MatLab.
D. Course Qutcome
Course Outcome Program
Outcome
co# Addressed (PO #)
with BTL
col Apply_mathematical knowledge understand DFT, FFT| POL, L2
and Filters
co2 Analyze_dlscrete systems using DFT, FFT and filtering PO2.L3
formulation
COo3 Desigr the FIR & IIR filters for given specification PQR
co4 Implement the discrete—time systems using various PO3.L5
approaches
CO5 Understand role of DSP in various applications PO1,L4
E. Course Articulation Matrix (CAM)
C|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
o123 | 4|56 ] 7|8 9]10|1112|01]|02
#1| 3 3
#2 3 3
#3 3 3
#4 3 3
#5 | 2 2
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A. Course Plan - Core

Course TitleMicrocontroller

Course CodeP17EC45 SemestetV ~ [L-T-P:4-0-0 | Credits: 4

Contact Period - Lecture: 52 Hrs.; Exam:3 Hrs. ‘ Witage: CIE: 50%; SEE: 100%

B. Course Learning Objective(CLQO's)

This course aims to:

Provide the basic knowledge of Embedded systems.
Understanding of functionality based on block lesabroach.
Outline the architecture of MSP430.

Make use of the instruction sets for writing pragsa
Discuss the working and applications of interrupts.

Utilize the Low-Power Modes for the Operation of RES0.
Summarize the operation of different timers.

Describe the on board analog functionalities.

ONoO~WNE

C.Course Content
UNIT — 1
Introduction to Microcontrollers: Definition of Embedded Systems, Approaches to Erdbédd
Systems, Small Microcontrollers, Anatomy of a TwgbicSmall Microcontroller, Memory,
Software.
MSP430: The Outside View—Pin-Out, the Inside View—FunctibBéock Diagram, Memory,
Central Processing Unit, Memory-Mapped Input andpOt Clock Generator, Exceptions:
Interrupts and Resets.
Text1:1.1,1.2,1.3,14,15,16,2.1,22,23,25,26,2.7. 11Hrs
UNIT -1l
Architecture of the MSP430 ProcessorCentral Processing Unit, Addressing Modes, Constant
Generator and Emulated Instructions, Instructiop Egamples , Reflections on the CPU and
Instruction Set, Resets, Clock system.
Text1:5.1,5.2,5.3,54,5.5,5.6,5.7, 5.8. 11 Hrs
UNIT — 11l
Interrupts and Low-Power Modes: Functions and Subroutines, Subroutine, Storagé.doal
Variables, Passing Parameters to a Subroutine asdriing a Result, Interrupts, Interrupt
Service Routines, Issues Associated with Interrlymie/-Power Modes of Operation.
Text 1:6.1,6.2,6.3,6.4,6.6,6.7,6.8,6.906.1 10 Hrs
UNIT - IV
Timers: Watchdog Timer, BasicTimerl, Timer_A, Measurementhe Capture Mode, Output
in the Continuous Mode, Output in the Up Mode: Eddjgned Pulse-Width Modulation,
Output in the Up/Down Mode: Centered Pulse-WidthdMlation, Operation of Timer_Ain the
Sampling Mode, Timer_B, Setting the Real-Time Cldstate Machines.
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Text 1: 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.9(88.11. 10 Hrs
UNIT -V

Comparator A, Analog-to-Digital Conversion: Genelssues, Analog-to-Digital Conversion:

Successive Approximation, TheADC10 Successive-Axpration ADC, Basic Operation of

theADC10, More Advanced Operation of theADC10, TB€M 2 Successive-Approximation

ADC.

Text1:9.1,9.2,9.3,9.4,9.5,9.6,9.7. 10 Hrs

TEXT BOOKS:
1. “MSP430 Microcontrollers Basics”, John Davies, Newnes (Elsevier Science),
2008.1SBN 978-0-7506-8276-3

REFERENCES:

1. “Getting Started with the MSP430 Launchpad", Adrian FernandeZDung Dang
Newnes (Elsevier Science), 2013.ISBN 978-0-12413600

2. “Programmable Microcontrollers with Applications: M SP430 Launch Pad with
CCS and Grace” CemUnsalan, H. DenizGurhan, McGrawHillPublictio2613.ISBN
978-0071830034

Self learning components (SLC)

Study and understand the application of MSP43@ahtrme applications.
Unit-| Understand the environmental development to develograms for
microcontroller.

Light LEDs in C and Assembly Language.
Unit-II Access to the microcontroller for programming andbubging along with
demonstration boards

Study of assembly language/ c-programming tools wibgramming exercises.
Unit-l1 Develop and Implement a assembly level programashFLEDs with frequency af
1Hz using software delay and subroutine.

Study of Timer_A control registers .
Unit-1V | Design and develop a assembly level program torgem@seudorandom stream|of
bits using shift register.

Study and analyze architecture of Sigma-Delta ADC.
Unit-V | Examine whether direct connection to a MSP430 ficgent or further connection
of the signal is required for conversions of anamals to digital signals.

(Note: No questions set from SLC in the SEE paper)
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D. Course Qutcomes

Program
Outcome
CO# Course Outcome Addressed (PO #)
with BTL
Apply the knowledge of 8-bit processor to understand the
co1 16-bit processor. POL[L1]
Apply the concepts of 8-bit processor tanalyze
coz instruction sets and other features in MSP430. POLPO2[L2]
Discuss andinalyze the different peripheral components
co3 associated with MSP430. PO2[L2]
co4 To deve!op logical skills to write programs in MSP430 PO3(L3]
for the given Engg. Problems.
CO5 :[I(')%Enalyze the developed code using modern engmeennqboz’ PO5(L3]
E. Course Articulation Matrix (CAM)
C|POIPO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
O] 1 2 3 4 5 6 7 8 9 | 10| 11| 12 | 01| O2
#1| 2 3
#2 | 2 3 3
#3 2 3
#4 2 3 2
#5 2 2 3
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A. Course Plan - Core

Course TitleElectromagnetic Field Theory

Course CodeP17EC46 Semester IV L-T-P:4-0-0 Credits:3

Contact Period : Lecture :52 Hr, Exam: 3Hr Weigle:£1E:50% SEE:50%

B. Course Learning Objectives (CLOS)

This course aims to
1. Provide the basic knowledge of electromagnetic d§eland waves of radio

communication.

2. Describe the basic laws, properties and equatidnstatic electric field using 3—
dimensional vector method.

3. Explain the current, conductor properties and bamndonditions

Understand the basic laws, properties and equabbrstatic magnetic field using 3 —

dimensional vector method.

Comprehend the Poisson's and Laplace’s equations.

Analyse the concepts of magnetic forces and indeta

Extend the Maxwell’'s equations to time varying élemagnetic waves.

lllustrate the properties of electromagnetic waves.

. Explain the Plane Wave Reflection and Dispersion.

10 Give the concepts of electromagnetic wave propagdtom transmitter to receiver.

»

© o ~NOo O

C. Course Content
UNIT — 1
Coulomb’s Law and Electric Field Intensity: Experimental law of Coulomb, Electric field
intensity, field due to continuous volume chargee kcharge and sheet charge.
Electric Flux Density, Gauss's Law and Divergence:Electric flux density, Gauss law,
application of Gauss Law, Divergence and divergeheerem
Text1:2.1t02.5,3.1t03.7 Hes
UNIT -1l
Energy and Potential: Energy expended in moving a point charge in awctetefield, line
integral, definition of potential difference andtewtial, potential field of pointcharge and a
system of charges, potential gradient, Dipole, gynéensity in an electric field,
Current and conductors: current and current density, continuity of currenbnductors
properties and boundary conditions, boundary camdt for perfect dielectric materials,
capacitance.
Poisson’s and Laplace’s EquationsPoisson's and Laplace’s equations, Uniquenessré&imgo
examples of the solutions of Laplace’s and Poisseguations
Text1:4.1t04.8,5.1,5.2,5.4,6.2, 6.3, 7.17td 10 Hrs
UNIT — 11l
The Steady Magnetic Field:Biot— Savart law, Ampere’s circuital law, Curl,08es Theorem,
magnetic flux and flux density, scalar and vectagmetic potentials.
Magnetic Forces and Inductance:Force on a moving charge and differential curedament,
force between differential current element, fornd sorque on closed circuit, magnetic boundary
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conditions, potential energy and forces on magnetaterials, self-inductance and mutual-
inductance
Text 1:8.1t0 8.6,9.1t09.4,9.7,9.9,9.10 10 Hrs

UNIT - IV
Time—Varying Fields and Maxwell's Equations: Faraday's law, displacement current,
Maxwell's equations in point and integral formareted potentials.
The Uniform Plane Wave: Uniform plane wave, Wave propagation in free spacel
dielectrics, Poynting’s vector and power considerst, propagation in good conductors(skin
effect), Wave polarization
Plane Wave Reflection and Dispersion:Reflection of uniform plane waves at normal
incidence, SWR, Plane wave Propagation in genémrdtins.
Text 1: 10.1to 10.5, 12.1 to 12.5, 13.1, 13.2 &alRRi4 11 Hrs

UNIT -V
Ground Wave Propagation: Introduction, Space Wave and Surface Wave, Tiansiietween
Surface and Space Wave, Tilt of Wave Front duerttu®d Losses, Earth’s behavior at different
frequencies.
Space Wave Propagationintroduction, Field Strength Relation, Effects lofperfect Earth,
Effects of Curvature of Earth, Effects of Interfece Zone, Shadowing Effect of Hills and
Buildings, Super Refraction, Scattering Phenomd@mapospheric Propagation, Fading, Path
Loss Calculations.
Sky Wave Propagation:Introduction, Structural Details of the lonosphérave Propagation
Mechanism, Refraction in The Absence of Earth’s M@ Field, Refraction in the Presence of
the Earth’s Magnetic Field, Refraction and Reflectof Sky Waves by lonosphere, Ray Path,
Critical Frequency, MUF, LUF, OF, Virtual Height du®kip Distance, Relation between MUF
and the Skip Distance, Impact of Solar Activity,
Text 2:23.1, 23.3 to 23.5, 23.8,24.1 to 24.6, 248,11 t0o24.14, 25.1 to 25.7 11 Hrs

TEXT BOOK:
1. "Engineering Electromagnetics”, William H. Hayt Jr. John A. Buck and M Jaleel

AkhtarMcGraw-Hill, 8th edition, 2015. ISBN: 9789331276
2. “Antennas and Wave Propagatiori, John D Kraus, Ronald J Marhefka and Ahmed S
Khan, Tata McGraw Hill, 4th Edition, 2015. ISBN: 9780071653

REFERENCE BOOKS:
1. “Electromagnetics with Application” ,John Kraus and Daniel .A. Fleischer, McGraw

Hill, 5th edition 1999. ISBN: 9780071164290

2. “Electromagnetics",Joseph A Edminister, Adapted by: Vishnu priye. Ma@+Hill,
Revised 2nd edition, 2013. ISBN:9780070353961

3. “Electromagnetic Concepts and Applications”,Richard E. Dubroff. Stanley V. Marshall.
Gabrile G. Skiter Pearson Education 4th Editidil& ISBN: 978-0133011517
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Self-Learning Component

1. Vector algebra, Co-ordinate systems — Cartesialnd@ical and Spherical.
2. Solve the Problems in text book for the followirging MATLAB:

Surface and volume integrals

Electric field intensity, Electric flux density
Electric potential, current

Boundary conditions, capacitance
Laplace equations

Magnetic field

Self and mutual inductance

3. Wave reflection from multiple interfaces, Plane wagflection at oblique
4. Basics of wave propagation,Multi-Hop propagation
5. Electromagnetic Interference (EMI) and Electromaign@ompatibility (EMC)

D. Course Qutcome

Program
Outcome
COo# Course Outcome Addressed (PO #)
with BTL
Apply the knowledge of physics and Vector calculus to
co1 understand EM fields and waves. POL(L3)
Analyse Electric and magnetic fields and waves and it
co2 effect in various charge distribution of medium. SPOl’ PO2(L4)
Compute the electric and magnetic field potentials du¢ to
co3 different charge distributions and boundary coondsi PO2, PO3(L3)
Analyze time-varying electromagnetic fields and waves
co4 as governed by Maxwell’s equations. PO2(L4)
COs5 Exa}mlne the effects_ and Ios_,ses of medium on wave an(li-"Ol, PO2(L4)
various parameters influencing wave propagation
E. Course Articulation Matrix (CAM)
C|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO1|POl1|PO1|PSO|PSO
Ol 1 2 3 4 5 6 7 8 9 0 1 2 1 2
#1| 3 3
#2| 2 3 2 3
#3 2 3 2
#4 3 3
#5| 3 2 3 2
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A. Course Plan

Course TitleMicrocontroller Laboratory

Course CodeP17ECL47 SemestetV.  [L-T-P:0-0-3 [Credits: 1.5

Contact Period - Lab: 36 Hrs.; Exam: 3 Hrs. | WeightaCIE: 50 %; SEE: 50%

B. Course Learning Objectives

This course aims to

Familiarize usage of different classes of indtoin usage in programming
Practicing of verity of code conversion popularsed in embedded system
Familiarize display interfacing to the processor

Understand and perform measurement of pressumgerature and weight
Learn utilization of on chip peripherals for giaal applications.
Familiarize usage of serial communication protdor different application
Learn generation of different waveforms.

NogogkrwbhPE

C. Course Content

List of experiments

Software experiments:

1. Data transfer- Block move and exchange, sortimglirfig largest element in an array,
Arithmetic instructions- Addition, Subtraction, ntiplication, division, incrementing,
decrementing operations.

2. Boolean and logical instructions: AND, OR, XOR, NO'btate and swap operations,
Conditional CALL and RETURN

3. Code conversion: BCD to ASCII, ASCII-decimal, deainio ASCII, Hex to Decimal,
Decimal to Hexadecimal, Binary to decimal, Hexadetito ASCII.

Interfacing experiments:

Program to blink the LED’s using on-chip timer.

Interfacing an LCD unit to MSP430F2013.

Measurement of pressure, temperature, weight

Temperature monitoring system.

Generation of different waveforms using DAC inteda

Stepper motor interface and speed control of DGmaterface using PWM.
10 Measurement of time and frequency using timersiatedrupts.

11. Serial Data communication.

12.Relaxation oscillator with comparator

©CoNoO AT

Open ended experiment
1. Write a program to count the number of vehicle pdssn road. Get athe input from
relevant sensor and perform the operation.
2. Design a circuit to control wiper of truck on sewgsirain(wet condition).The wiper at
driver should rotate $5and at co-passenger £28
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D. Course outcomes

Program
Outcome
CO # Course Outcome Addressed (PO #)
with BTL
co1 Developassembly language programs for MSP430 P03
cop | Verify Assembly language programs usIA® PO1, P05

Embedded Test bench

co3 !nterfac_e hardware mpdule: to F2013 andlevelop PO3, POS5
interfacing programs in C Programming language

Independently develop assembly programs in MSP430

for the given problem PO3, PO9

CO4

E. Course Articulation Matrix (CAM)

PO | PO|PO|PO|PO|PO|PO|PO|PO|PO1|POLl|PO1|PSO|PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2

A. Course Plan

Course Title Digital Design Using Verilog HDL Laboratory

Course CodeP17ECLA48 Semester IV L-T-P:0-0-15 Credits: 1.5

Contact Period : Lecture :36 Hr, Exam: 3Hr WeigbtaQIE:50% SEE:50%

Th

PwnE

o g

© N

B. Course Learning Objectives (CLOS)

IS course aims to

Provide the basic knowledge of how to use Xilinaltand Vivado

Execute the Verilog code to realize all basic gates

Execute the Verilog code for combinational logiccait and sequential circuits.

Execute the Verilog code to describe the functiohs Full Adder and 4 bit binary serial
adder.

Develop the Verilog algorithm for 8 bit Multipliersing booth multiplier.

Develop the Verilog code to interface seven segrdsmiay and LCD and accepting the hex
key pad.

Develop the Verilog code to interface of DC andp@ar motor.

Develop the Verilog code to generate different vienas using DAC.
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9. Develop the Verilog code to simulate Elevator operes.
10. Develop the Verilog code to control external lightsng relays.

C. Course Content

Note: Programming can be done using any compilewridoad the programs on a
FPGA/CPLD boards such as Apex/ Acex/ Max/ Spar&nii/ TK Base or equivalent and
performance testing may be done using 32 chantiglrpagenerator and logic analyzer apart
from verification by simulation with tools such Akera/ Modelsim or equivalent.

Experiments: Programming (Using Verilog only)

1.
2.

S

Write verilog HDL code to realize all the logic gat
Write a verilog HDL program for the following conmtational designs
a. Decoder
b. Encoder (without priority & with priority)
c. Multiplexer and Demultiplexer
d. Code converter.
e. Comparator.
Write a VERILOG HDL code to describe the functiasfsa Full Adder, parallel adder
and subtractor using three Modeling styles.
Develop and simulate a VERILOG HDL code for 8 mbth Multiplier.
Develop the VERILOG HDL code for the following fipflops, SR, D, JK, T and
counter.
Design and develop VERILOG HDL code for a 4 bitdry serial adder and simulate.

Experiments: Interfacing
(At least four of the following must be coveredngsVerilog HDL only)

1.

Write VERILOG HDL code to display messages on tiveig seven segment display and
LCD and accepting Hex key pad input data.

2. Write VERILOG HDL code to control speed, directiohDC and Stepper motor.
3.

Write VERILOG HDL code to accept 8 channel Analagnals, Temperature sensors
and display the data on LCD panel or seven segdispiay.

Write VERILOG HDL code to generate different wavefs (Sine, Square, Triangle,
Ramp etc.,) using DAC change the frequency andiaundpl

Write VERILOG HDL code to simulate Elevator opeoais.

Write VERILOG HDL code to control external lightsing relays.

Open-end Experiments:

To write the VERILOG HDL code for IC 74X189—readdawrite operations of RAM.

To write the VERILOG HDL code for Finite State Maoh (FSM) based Design (MOORE and
MEALY).
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D. Course Outcome (CO)

Program Outcome
COo# Course Outcome Addressed (PO #)
with BTL
co1 Develop the Verilog code for all combinational logind PO3,L1
sequential circuits.
Analyze the waveforms of various flip— flops andter PO1,PO2,4
CO2 : )
Verilog code for it.
cO3 Design the synchronous and asynchronous countag usi PO3,L5
Verilog Code.
Implement the Interfacing of DC , Stepper moteyen | PO1,PO2,PO3,PO5,L3
CO4 segment display, LCD, DAC and Hex key pad to FPGA
kit using modern tool

E. Course Articulation Matrix (CAM)

C|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS
O] 1 2 3 4 5 6 7 8 9 10| 11 ] 12 | 01|02
#1 3 3
#2 | 3 2 3 2
#3 3 3 3
#4 | 3 3 2 3 3 3
Course Title : Aptitude and Reasoning Development - IntermediateARDI)
Course Code : P17HUA49 Semester : IV L-T-P:-B02 Credits: 01

Co

ntact Period: Lecture: 32 Hr, Exam: 3 Hr WeigktaQlE:50%;SEE:50%

Prerequisites: ARDB

Co

urse Learning Objectives (CLOS)

This course aims to

1.
2.

No ok

Explain proportionality rule, average speed, reapeed and concepts in circular track.
Explain the application of time, speed distancealving problems related to races, trains,
boats and streams, and clocks.

Explain different methods to calculate numberrogBer cubes, the date and the day of any
year and the concepts of clocks.

Explain the methodology of strengthening or weakgithe given statement.

Explain application of Venn diagrams in solving getory problems.

Explains the concept of syllogism and providesrttethodology to tackle the problems.
Describes all the important properties of trianglelygons, circle and other geometrical
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figures and solve application based questions.

8. Describe the properties of cone, cylinder, spheube and cuboid and solve the application
based questions.

9. Differentiates between individual work and grouprkvo

10. Integrates the concept of individual work in sotyproblems related to pipes and cisterns

Relevance of the course:

4™ semester deals with more of quantitative aptitiids.the intermediate level of aptitude
which involves modules like Time speed distanceneland work, set theory. This course also
touches upon logical abilities through modules tikbes and Calendars.

Course Content
Unit — |

Time, Speed and Distance:

Concept of motion and mathematical representatiomation, The rule of proportionality,
Conversion between kmph to m/s, Concept of avesgged and its application in different
scenarios, Relative speed— Importance, applicadioth observation in day to day life, same
direction and opposite direction, An application afegation in Time speed and distance,
Trains— Different scenarios. Boats and streamsultee® speed, upstream and downstream
concept. Circular motion— Two or three bodies nmeptit the starting point or anywhere in the
track. Races— Concept of head start, solving prablender different constraints. Application of
solving problems under Clocks.

SSC Basic relation between the 3 different quantiti@snversions between different units of
measurement. Speed and velocity. 6 Hrs

Unit—1I
Cubes, Clocks & Calendars:
Cubes:Number of faces, vertices and edges. Colored cih@sber of colored faces and the
formulae to find-out the same. Problems on cubes.
Clocks & Calendars: Minute spaces. Hour hand and minute hand. Angledet the hands.
Relative speed. Faulty clocks. Time gained or liysthe clock. Odd days. Leap year. Ordinary
year. Counting of odd days. Problems on clocksaatehdars.
Self-study Component-Knowledge about shapes and dimensions, Area ananeolLeap year,
number of days. Important dates. 8 Hrs

Unit— 1l
Set theory and Venn diagram:Set builder form, Tabular form, Venn diagram, Typésets,
Operation of sets using venn diagram, Importanp@res, Algebraic laws of sets, Maxima and
minima in set operation, Venn diagram for four sets
Syllogism: Meaning of syllogisms, Format of problems and staddqualifiers, Concept of
distribution, Standard question pattern, Applicatad venn diagram to solve problenhsgical
Venn diagrams: Analysis of the given problem and solve it.
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Self-study Component-Basics about sets, operations using venn diagrasicBpplications.
6 Hrs

Unit — IV
Geometry and Mensuration:
Theory, straight lines, triangles— theorems, ateees inside triangle and geometric centre,
Special property of an equilateral triangle, Apation of Pythagoras theorem, Congruency and
similarity of triangles, Basic proportionality theon, Polygons, Quadrilaterals, Trapezium,
Parallelogram, Rectangle, Rhombus, Square, Divisigpolygons, Circumscribed and Inscribed
polygons, Concyclic points concept, Cyclic quaddtal, Circle— Radius, Area and perimeter,
Arc, Chord, Sector, Segment, Tangent, Secant, Avkacommon region Solid figures—
Introduction, Classification of a solid, Net of alid, Cuboid, Cube, Right cylinder, Pyramid—
right pyramid, triangular pyramid, Cone- frustumacdone, Sphere, Combination of solid.

Co-ordinate geometry:

Cartesian coordinate geometry— rectangular cooteliaais, distance formula, Section formula,
Area of a triangle, Centre of gravity or Centroil @ triangle, In-centre of a triangle,
Circumcentre of a triangle, Orthocentre of a triangollinearity of three points, Slope of a line,
Different forms of equations of a straight line,rpandicularity and parallelism, Length of
perpendicular.

Self-study ComponentBasics of geometry, formula, dimensions, shapefei@nt types of
lines. Example — parallel, intersecting etc... 8 Hrs

Unit—V
Time and Work:
Relationship between time and work. Importanceftiéiency, Conventional method of solving
problems, L.C.M method, Negative work, The spectfase of building a wall, Group work,
Constant product rule, When work is not constaipe$and cistern— Similarity of logic.
SSC LCM methods, basic arithmetic. Fractions and efficiy. 4 Hrs

Reference Books:

The Trachtenberg speed system of basic mathempitibbshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by PEé&ining private limited.
Quantitative aptitude by Dr. R. S Agarwal, publidhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedhy¥Chand private limited.
Quantitative aptitude for CAT by Arun Sharma, psbéd by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN@®VT.LTD

o0k wNPRE
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Course Outcomes (CO)

After learning all the units of the course, the stdent is able to:

1.

Solve problems of higher difficulty level with eaigethe following topics— Time , speed and
distance and Geometry. L5

Analyze the number of colored faces in a cube whencut into different number of pieces
and solve the problems under clocks and calentars.

Apply the concept of L.C.M in the module time an@riw to solve the problems with

comprehension. L2

4. Analyze the concepts in Co-ordinate geometry byigipasualization. L4
5. Interpret the logic in the statements of syllogisyncritical thinking and apply venn diagram
for the effectives ways of deriving at the conabusiL4
6. Determine the solutions for complicated problemseiftheory using the concept of venn
diagram. L4
Course Articulation Matrix
Program Outcomes PSO
Course Outcomes
1(2|3|4|5|6|7|8|9|10|11|12|01 |02
Solve problems of higher difficulty level with| 3 |2 |2 |- |1 |- |- |- |- |- |- |- |- -
CO1 | ease in the following topics— Time, speed
and distance and Geometry.
Analyze the number of colored faces in a -l20212 - |-|-|-|-|-1|-1-1- -
cube when it is cut into different number of
co2 )
pieces and solve the problems under clocks
and calendars.
Apply the concept of L.C.M in the module -l2(2(-|1|-|-|-|2|-|2]|-]- -
CO3 | time and work to solve the problems with
comprehension.
coa Analyze the concepts in Co-ordinate 312|222 |-|-|-]|-|-1]-1]-]- -
geometry by spatial visualization.
Interpret the logic in the statements of -l21212|-|-|-|2|-|2]|-]-]- -
syllogism by critical thinking and apply venn
Cco5 . - L
diagram for the effective’s ways of deriving
at the conclusion.
Determine the solutions for complicated -l2(2(2|-|-|-|-|2|-|21]|-]- -
CO6 | problems of set theory using the concept of

venn diagram.
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Course Title : Additional Mathematics-II

Course Code : P17TMADIP41 Semester|:4 L :T:P:H:4:0:0:4 Credits: 0

Contact Period: Lecture: 52 Hr, Exam: 3 Hr WeigktaQlE:50%, SEE:50%

((Mandatory Learning Cours€ommon to All Branches)
(A Bridge course for Diploma qualified studentdéfSem. B. E.)

Course Content
UNIT -l
Linear Algebra: Introduction - Rank of matrix by elementary row ogg@®ns - Echelon form of
a matrix. Consistency of system of linear equetio Gauss elimination method. Gauss-Jordan
and LU decomposition methods. Eigen values anchergetors of a square matrix. Application
of Cayley-Hamilton theorem(without proof) to comeule inverse of a matrix-Examples.
10 Hrs

UNIT -l
Higher order ODE’s: Linear differential equations of second and higbefer equations with
constant coefficients. Homogeneous /non-homogeneguations. Inverse differential operators.
Solutions of initial value problems. Method of utefenined coefficients and variation of
parameters. Solution of Cauchy’'s homogeneous linequation and Legendre’s linear
differential equation. 14 Hrs

UNIT -l
Multiple Integrals: Double and triple integrals-region of integratidEvaluation of double
integrals by change of order of integration.

Vector Integration : Vector Integration :Integration of vector furmnis. Concept of a line
integrals, surface and volume integrals. Greer8tpkes’'s and Gauss theorems (without proof)
problems. Orthogonal curvilinear coordinates. 10 Hrs

UNIT IV
Laplace transforms: Laplace transforms of elementary functions. Tiamss of derivatives and
integrals transforms of periodic function and unit step fumatProblems only. Inverse Laplace
transforms: Definition of inverse Laplace trangfist Evaluation of Inverse transforms by
standard methods. Application to solutions of Linddferential equations and simultaneous
differential equations. 12 Hrs

UNIT =V
Probability: Introduction. Sample space and events. Axioms abaility. Addition and
multiplication theorems. Conditional probability #Hustrative examples. Bayes’'s theorem-
examples. 06 Hrs

Text Book:

1. B.S. Grewal: Higher Engineering Mathematics, e Publishers, New Delhi,%2Ed. 2012.
References:

1.E. Kreyszig: Advanced Engineering Mathematiofin)Wiley & Sons, 8 Ed., 2007
2.N.P.Bali and Manish Goyal: Engineering Mathensticaxmi Publishers'7Ed., 2007.
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