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SCHEME OF INSTRUCTION &EXAMINATION
B.E.V-Semester

(ELECTRONICS AND TELE COMMUNICATIONENGINEERING)

Scheme of Scheme of

_ Instruction Examination "
S.No. | Course CourseTitle c | 5
Code L | T|PD|g% cE|SEE| 5 | &

c 9 c @

Sz aT

Theory Course
1 PC501EC | Digital SignalProcessing 3 ) . 3 30 70 | 3| 3
2 PCS02EC M?croprocessor and 3 - - 3 30 70 | 3| 3
Microcontroller

3 PC503EC | AnalogCommunication 3 ) ) 3 30 70 | 3| 3

4 PC504EC | Automatic ControlSystems 3

5 PCGOEC | AntennasandwavePropagatior

6 HS104ME | Industrial Administration and 3

Financial Management - -1 3] 3| 70| 3] 3

Practical/Laboratory Course

7 PCS51EC Microprocessor and

MicrocontrollerLab - - 2 12| 2| 30| 3|1
8 SystemandSignalProcessing
PGS2EC | 1 2b - 2|2 5|50 3|1
9 PWS53EC | Mini Project i i o | 2] 50 i -
Total 18 | - 6 |24 280 | 520 24 |22
PC: ProfessionaCore HS: Humanities andocialSciences PW: ProjectWork
L: Lecture T: Tutorial P:Practical D:Drawing
CIE: ContinuoudnternalEvaluation SEE: SemesteEnd Examination(Univ .Exam)

EC: ElectronicsandTelecmmmunication EngineeringME: MechanicaEngineering

NOTE:
1. Eachcontact hours aClock Hour.
2. Theduration of the practical class is two clock hours, however it can be extended
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DIGITAL SIGNAL PROCESSING

PC501EC

Instruction:3periodsper week Duration of SEE:3 hours
CIE:30marks SEE:70marks
Credits: 3

PrerequisitesSignalsand System$EC305ET)

CourseObjectives:

1. | Todescribehenecessity andfficiency ofdigital signalprocessing.

2. | Todiscussvariousdesignmethods oFIR & IIR filters.

3. | To describethe conceptsof multi rate signal processingand identify important featuresof
TMS 320C67XXDSPprocessors.

CourseOutcomes:On successfutompletionof the course, thestudentswill be ableto

1. | Apply theknowledgeof FFT Algorithms forcomputatiorof DFT.

Designof FIR filters usingvariousmethods.

Designof IIR filters using variousnethods.

2
3
4. | Apply decimatiomandinterpolationconceptdor thedesignof samplingrateconverters
5. | UnderstandfMS320C67XXDSP processoifer the designof digital filters.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 2 2 - - - - - - - -
CO2 3 2 2 - - 2 - - - - - -
CO3 3 3 3 2 - 2 - - - - - 2
CO4 2 2 2 2 - - 2 - - - - 2
CO5 2 2 - 2 - - 2 - - - - -

Correlation rating: Low / Medium / High: / 2 / 3 respectively.

UNIT I

Discrete Fourier Transform and Fast Fourier Transform: Discrete Fourier Transforn
(DFT), Computationof DFT-Linear and Circular Convolution FFT algorithms: Radix 2case
Decimationin Time andDecimationin Frequencyalgorithms,in placecomputationbit Reversal.

UNIT I

Finite Impulse-ResponseFilters (FIR): Linear phase filters, Windowing techniques for de
of Linear phase FIR filterd&Rectangulartriangular, BartlettHamming,Hanning,Kaiserwindows
Realization offilters, Finite word lengtheffects.
UNIT I

Infinite Impulse -Response FiltergIIR): Introduction to filters, comparison between practica|
theoretical filters, Butterworth and Chebyshev approximation, IIR digital filter design Tech
Impulselnvarianttechnique, BilineatransformatiortechniqueDigital Butterworth& Chebyshe
filters, Implementation, Digital filters structures, Comparison between FIR and IIR.

UNIT IV

Multirate Digital Signal Processing:Introduction,Decimationby factorD andinterpolation by
factor I, Sampling Rate conversion by a Rational factor 1/D.

Implementation of Sampling Rate Conversion: Multistage implementationof samplingrate
conversion, Sampling conversion by an arbitrary factor, Applicatidudiirate Signalprocessing
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UNIT +V

set.

Introduction to DSP Processors: Difference between DSP and other microproce;
architectures Importance of DSP Process@sneral purpose DSP processdidS320C67X)
processorarchitecture registers,pipelining, addressingnodesand introduction to instruction

Suggested Text Books:

1 Alan V. Oppenhein& RonaldW. Schafer,3' L J L$igbBaD3 U R F H \PHL, B)%&dition,
2014
2 | JohnG. Proakis &DimtrisG. Manolakis, ' L J L SigBalProcessindrinciples,
$OJRULWKPV DQG $S"edtiof DML RQ ~ 3+,
Reference Text Books:
1 AshokAmbardar,3 'L J L $igbalProcessingh ORGHUQ , QW Udngager WL R
| Learning,20009.
5 Li Tan, 3'L J LSWbDalProcessingFundamentaland $S S O L F CEWdviRrQ0A2:
3.

B.Venkataramani &1. Bhaskar,? ' L J L SigballProcessoArchitecture Programming

DQG $SSOLFDWLRQ ~ 70+ H
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MICROPROCESSOR AND MICROCONTROLLER

PC502EC

Instruction:3periods perweek Durationof SEE:3 hours
CIE:30marks SEE:70marks
Credits:3

PrerequisitesComputer Organizatioand Architecture(PC404ET)

CourseObjectives:

1. | Tounderstand architecture and programming of 8086 microprocessor anchi@dddontrollers
2. | To describanterfacingof memory,8255 PPI, and 825USART to 8086processoand
differentiation of 808@&nd8051in termsof internalarchitecture, memory and programming
3. | Todescribe interfacing and programming of 1/0O ports, Timers and UART using 8051 cont
and cevelop interfacing of real time devices like ADC, DAC and stepper motor with 8051.

Course Outcomes:On successful completion dfiecourse, thestudentawill be ableto

1. | Explainthearchitectureof 8086 microprocessoandrecognizedifferent typesf addressing
modes.

Write assemblylanguaggrogrammingusing8086microprocessoinstructionset.
Interfacedifferentperipherals t@086microprocessors

4. | Explainthearchitectureof 805Imicrocontrollerandwrite assembly /Ganguagerogramming
using 805Imicrocontrollers

5. | Interfacedifferentperipheraimodules t8051microcontroller.

N

w

PO1 [ PO2[ PO3[ PO4| PO5 | PO6 | PO7 | PO8 | PO9 [ PO10 [ PO11[ PO12
col| 3 2 | - - - - - - - - - -
co2| 3 2 | 3 | - - - - - - - - -
co3| 3 2 | 3] 2 | - - - - - - - -
co4| 3 2 | 3 | - - - - - - - - -
cos| 3 2 | 3] 2] 2 | - - - - - - -

Correlation rating: Low / Medium / Hight: / 2 / 3 respectively.

UNIT +

8086Microprocessor:

Intel 8086/8088architecture, Segmented memory, Minimum and Maximum modes of
operation, Timingdiagram,addressingnodes Instructionset, assemblianguagegrogramming
usingdatatransferarithmetic,logical andoranchingnstructions.

UNIT 4l

8086Programming and Interfacing:
Assembledirectivesmacros procedures, assemblianguage programming using string
manipulation instructions, 8086 Interrupt structure, 1/0O and memory interfacing col
using8086, IC Chip PeripheraB255PPI1,8251USART and their interfacing with 8086.
UNIT 4l
8051 Microcontroller: Internal architecture and piconfiguration, 8051 addressimgodes,
instruction set, bit addressabldéeatures.l/O port structuresassembly language programmi
using data transfer, arithmetic, logical and branch instructions.

5
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UNIT 4V
8051Timers, Serial Port and Interrupts:

8051Timers/Counters and its programming, Serial data communication, Serial porits

programming,8051 interrupts, Interrupt vector table, Interrupts programming.
UNIT &

8051 Interfacing: Interfacing of 8051with LCD, ADC, DAC, external memory, stepper
motor interfacing.

With effectfrom the AcademicYear20252026

Suggested Text Books :

1. | RayA.KandBhurchandiK.M *AdvancedMicroprocessorand 3HU L SKH U&a0 V ’
" | McGraw Hill Education Pvt Ltd, 2013.

2 Mazidi M.A, MazidiJ.G
"1 $QG 5ROLQ" O0F NB0QMidoconirélier& Embedded Systemdsing Assembly

DQG & ° H 3HDUVRQ (GXFDWLRQ
Reference Text Books :

1 Douglas V. Hall,Microprocessors angQWHUIDFLQJ 3URJUDPPEQJ
" | Edition, Tata McGrawHill publishing company Limited, NewDelhi,2008.

) $\DOD.7KH OLFURFRQWUROOHU $UFKLWHFWXUH
" | Penram Internationa2007.

3 ScottMackenzieandRaphaelC. W. Phan.3 7 K851 0 L F U R F R QAWEHR@& O H U
" | Pearson education, 2008.
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ANALOG COMMUNICATION

PC503EC
Instruction:3periodsperweek Duration of SEE:3hours
CIE:30marks SEE:70marks
Credits: 3

PrerequisitesSignals& System¢ES305ET)
Probability Theoryand Stochasti®rocesse$ES304ET)

CourseObjectives:

1. | To understand theoncept oimodulation.
2. | Todescribehegeneratioranddetectionof variousanalogandpulsemodulationtechniques.

3. [Todescribehestructureof AM, FM transmittersandReceiverandanalyzethe noise
performance of analog modulation techniques.

CourseOutcomes:On successfutompletion ofthecourse, thestudentswill beableto

1. | Understandheneedfor modulation transmitterandreceiverstructures.

2. | Understandhe generationdetectionof Amplitude andAngle modulationschemes.

3. | Computeandcompargpowerandbandwidthrequirement®f AM, DSB-SC,SSBandFM
techniques.

4. | Understand andompare pulsanaloganddigital modulationtechniques.

5. | lIdentify thesourceof noiseandevaluatehe performanceof analogcommunication systems o\
a noisy channel.

PO1[ PO2| PO3 | PO4[ PO5 | PO6 | PO7 [ PO8| PO9 | PO10 | PO11 | PO12
cor | 3 [ 2 1] 2] - - - - - - - -
co2 | 3 | 2| 2 | 1| - - - - - - - -
co3 | 3 [ 3| 2 1] - - - - - - - -
coa | 3 | 2 | 2 | 2| 2| - - - - - - -
cos | 3 | 2 | 1] 2| - - - - - - - -

Correlation rating: Low / Medium / Hight: / 2 / 3 respectively.

UNIT 4
JIntroduction: Introduction to communication system, Communication channels, Needddulation
Amplitude Modulation: Definition, Time and Frequency domain descriptgkiM, DSB-SC, Singletone
modulation,Powerrelationsin AM, Generationof AM signal+ Squarelaw, Switching modulators, AN
demodulation envelop Detector, Generation of DS Signal +Balanced, Ring modulators, DSB-SC
demodulationt+Coherent Detector, COSTAS loop.
SSB Modulation: Definition, Time and Frequency domain description, Generation of SSB Si§nedjuenc
discrimination and phase discrimination methods, Demodulation of $SBherent Detection, Frequel
Division Multiplexing, Vestigial Sideband ModulatiofiTime and Frguency domain description, Genera
of VSB signal, Envelop detection of VSB plus carrier, Comparball AM techniquesApplications of
different AM systemsAM Transmitter AM superheterodyneeceiver,Receivercharacteristics.

UNIT 4l
Angle Modulation: Definition, basicconceptsFrequencymodulation:SingletoneFM, Spectrum analysis
sinusoidal FM wave, Narrow band FM, Wide band FM. Constant average power, Transmission ban

7
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FM wave. Generation of FM Direct and Indirect (Armstrong's) methods. Detection of FHalance
frequency discriminator, Phase Locked Loop. Comparison of FM and AM.Transmitter, FM Sup
heterodyne receiver.

UNIT 4l

PulseAnalog Modulation schemesReviewof samplingtheoremtypesof sampling.Typesof PulseAnalog
andDigital ModulationSchemesGeneratioranddemodulatiorof PulseAmplitude Modulation(PAM), Pulsé
Width Modulation(PWM), PulsePositionModulation (PPM). Time Division Multiplexing.

UNIT 1V

Pulse Digital Modulation Schemes: Quantization, Analog to Digital Conversion,PCM,Compandin
in PCM +mu law, A law. DPCM, DM and ADM. Comparisonof PCM, DPCM, DM andADM. SNRq of
PCMandDM.

UNIT &/

Noise:Definition, Sources of noise, Atmospheric noise, thermal noise, shot noise, Noise potintetwork
noise figure, equivalent noise temperature of Single and cascade stages, noise equivalent bandwic
band noise representation

Noise in Analog Communication SystemsSignal to Noise Ratio (SNR) and Figure of merit calculatio
AM, DSB-SC, SSB and FM systems, Heephasis and DEmphasis.

Suggested Text Books :

1. [SimonHaykin, 3& R P P X Q L B DWWLHRFOEdition, Wiley India, 2011.

2. |H. Taub,D.L. Schilling, 3 3 U L Q LcBrontuNicationV \ V W H&aMcGrawHill, 2001.
ReferenceText Books :

1. % 3 /DWKL =KL 'LQJ 30RGHUQ 'LJLWDO D Q @ etlif)dd,aRfdrg
University Press, 2016.

2. |[LeonW Couchll., 3'L J LANMdA@alogCommunication6 \ V W HaP &dition, Pearson Educati
Inc., 2001.

3. |P.Ramakrishn&®ao,3$Q DO RJ &R P P XI®)ddfidn\WWMHR 2011.
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AUTOMATIC CONTROL SYSTEMS

PC504EC
Instruction: 3 periods pemweek Duration of SEE:3 hours
CIE: 30 marks SEE:70 marks
Credits:3

PrerequisitesSignals& System¢$EC305ET)

CourseObjectives:

domain.

1. [To analyze the stability and performance of dynamic systemsin both time and frequend

2. [To understandthe impact of various compensatorsand controllers on systemperformance|

3. [To providetheknowledgeof state variablenodelsanddigital controlsystems.

Course Outcomes:On successfutompletion ofthecourse, thestudentswill be ableto

1. | Developthe mathematicamodel of the physicalsystemsandfind the transferfunction using
different approaches.

2. | Analyzesystemstability usingtime domaintechniques.
3. | Analyzesystem stabilityusingfrequencydomaintechniques.
4. | Verify the stabilityof digital controlsystems.
5. | lllustrate thecontrol systemsia statespacemodels.

POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 2 - - - - - - - - -
CO2 3 3 2 2 - - - - - - - -
CO3 3 3 2 1 - - - - - - - -
CO4 3 2 2 2 - - - - - - - -
CO5 3 2 2 2 - - - - - - - -

Correlation rating: Low / Medium / Hight: / 2 / 3 respectively.

UNIT =l

Control System Fundamentals:Classification of control systems including Open and Closed
systems, Effect of feedback on Control systems, Mathematical modeling of Mechanical syst
their conversion into electrical systems, Transfer function representation, Block diagran
UHSUHVHQWDWLRQ %ORFN GLDJUDP DOJHEUD DQG UHG)

UNIT I
Time Response AnalysisTransfer function and types of input. Transient response of first and |
order system for step input. Time domain specifications, Characteristic equation of Feedbac
systems, Static error coefficients, Error series,
Stability: Concept of Stability, Routhurwitz criterion for stability, Root locus technique anc
construction

UNIT I

Frequency Response Analysidntroduction to Frequency response of the system. Frequency (
Specifications, Bode plots, Stability analysis, Nyquist plot and Nyquist criterigtafbitity
Compensation Techniques: Types of Compensation. Phase Lag, Lead and LagLeac
compensatorsTypes of controllers proportiona{P), integrall), derivativgD), PID controller
UNIT IV

Digital Control Systems: Digital control, advantagesand disadvantagesbDigital control systel

9
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architecture SampleandHold Circuit. Transferfunction of sampledatasystems. Stability analysis
-XU\TV WHVW

UNIT =V

State Space RepresentationConcept of state and state variables. State models of linear time ir
systemspPerivationof TransferFunctionfrom StateModel, Statetransitionmatrix, Solution
of stateequationsControllability andObservability

Suggested Text Books :

1 [Nagrath,, - DQG *RSDO 0 3& RQ W U R O" ity New Ade Pulidishet]
"~ 2009
2 Nagoor Kani, 2 & R Q Wystéh@ (Q JL Q H H@kio@I J& IBH Publishing Company Private

Limited, 2021.

ReferenceText Books :

1

Ogata, K., 30R G H@barrol (Q JL Q HHE'LeQlifion, Pearsonindia Education Servic
Pvt. Limited, 2015

2.

$0ODQ 9 2SSHQKHLP $ 6 :OLVN\ 36LJaDdd M RYiGaté bivhitéd
2008.

$ . -DLUDWK 323UREOHPV DQG 6R CBRINPURIHh&R22& R QW U |

10
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ANTENNAS AND WAVE PROPAGATION

PC50%EC
Instruction: 3 periods per week Durationof SEE:3 hours
CIE: 30 marks SEE:70 marks
Credits: 3

PrerequisitesElectromagnetidheory& TransmissiorLines(PC405ET)

CourseObjectives:

1. | Todescribehebasicprinciplesof antennasnd introducehe antennaerminologies.

2. | To discuss the working principles of wire antennas;me@onant antennas, antenna arrayd
techniques for measurement of antennas characteristics.

3. | Toexplainthe variousnodesof radiowave propagation.

CourseOutcomes:On successfutompletionof thecoursethe studentswill beableto

1. | lllustratethebasicprinciplesof antennas and leathe antennaerminology.

2. | Apply the design considerations of differagpes of wire antennas and make proficient
analytical skills for understanding practical antennas

3. | Analyzethe nonresonantantennador variousrangesof frequenciesand get updatedwith
latest developments in the smart antennas.

4. | Apply the principles and design considerationsof antennasas well as antennaarrays,
measure standard antenna parameters and obtain awareness about radiation hazards.
5. | Understandand comparevarious modes of radio wave propagationused for different

applications.
POl | PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 - - 1 - - - - - - 2
CO2 3 3 3 2 2 - - - - - - 2
CO3 3 3 2 3 2 - - - - - 3
CO4 3 3 2 3 3 2 - - - 2 1 3
CO5 3 2 - 2 - - - - - - - 2

Correlation rating: Low / Medium / HigtL: / 2 / 3 respectively.

UNIT =

Antenna Fundamentals: Introduction, principle ofradiation, isotropicradiator, basic antenn:
parametersradiation pattern,beamarea, radiatiorintensity, beam efficiency directivity, gain,
resolution, antenna apertures, effective length and effective area, Friis transmission equatic
from oscillating dipole, antenna field zones, antenna polarization, #meback ratio, antenn
theorems, antenna impedance and antenna temperRetarded potential: Lorentz and Coulo
gauge conditions.

UNIT =l

Thin Linear Wire Antennas: Introduction, current distributions, radiation from infinitesimal/sl
dipole or an alternating current element, ha#ive dipole and quarter wave monopole, I
antennasmall loop, comparison of far fields of small loop and short dipole, far fieldrpatie

11
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circular loop with uniform current, radiation resistance of loops, aldennas helical antennas
helical geometry helix modes:transmissiorandradiation practical design considerations for mo
filar helical antenna in axial modes, wideband characteristics of filanbelical antenna radiatin
in axial mode, radiation efficiency.

UNIT =il

Non-Resonant Antennas:Comparison between resonant and-nesonant antennas, Longire
antennas: Mantenna and Rhombic Antenna, Y-¢da Antenna, Folded dipole antennas, Broadk
and frequencyndependent concept, Lgeeriodic Antenna, Aperture Antenpras X\JHQ YV S
Babinets principle, Radiation from Horns and design considerations, ParaBRdftector and
CassegrainAntennas, Lens Antennas, Micro Strip Antennas Basic characteristics,feeding
Methods, Design of RectangularPatch Antennas,Smart Antennas Fixed weight and Adaptivi
Beam forming.

UNIT IV

Antenna Arrays: Array of point sources, two element array with equal and unequal ampli
different phases, linear@lement array with uniform distribution, Broadside and Hralarrays,
Principleof PatternMultiplication, Effect of inter elementphaseshift on beam scanning, Binomi:
array. EFA with Increased Directivity, Derivation of their characteristics and comparison; Effe
Uniform and Noruniform Amplitude Distributions.

Antenna Measurements:ntroduction, Basic ConcepReciprocity, Near and Far fields, Source
Errors, Antenna Test Site. Measurement setup and distance criterion for directional patter
(absolute and comparison methods) and impedance, Radiation Hazards

UNIT =V

Wave Propagation: Ground, Spaceand Surfacewaves, Troposphererefraction and reflection
Duct propagation,Sky wave propagation,Regular and irregular variations in ionospherd.ine
of sightpropagation.

Suggested Text Books :

1.1 - ' .UDXV 5 - ODUKHIND DQG $KPDG 6 .KDQ 3
McGraw-Hill, 4™ Edition, 2010.

2 | ConstantineA. Balanis, 3$ Q W H'@eQrR2 Analysis and 'H V L J&¥ Edition, John
Wiley, 2005.

Referencelext Books :

1. | EdwardC. Jordanand Keith G. Balmain, 3 (O HF W U R WBvésaHd/Radrating
6\ V W H P!¥dition, PHI, 1968.

2. | RobertE. Collin, 2 $ Q W Ha@dRadi6 wave3 U R S D J MéGLaR-gill, 1985.

3. | A.R.Harish and M. Sachidananda,®$Q W H en@ Wae 3 UR S D JDOMr®kR Q
University Press, 2007.

12
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INDUSTRIAL ADMINISTRATION AND FINANCIAL

MANAGEMENT

HS104ME

Instruction: 3 periods per week Durationof SEE:3 hours

CIE: 30 marks SEE: 70marks

Credits: 3

PrerequisitesFinanceand AccountingHS103CM)

CourseObjectives

1. | To understandvarious types of organizational structures, manufacturing processesand
importanceof plant layout and the role of schedulingfunction in optimizing the utilization
of resources.

2. | Tounderstandhe importancef quality, inventorycontrolandconceptdike MRP landMRPII.

3. | Tounderstandhe natureof financialmanagemerdandconceptdike breakeveranalysis,
depreciation and replacement analysis.

CourseOutcomes Onsuccessful completion diie course, thestudentswill beableto

1. | Understandthe different phasesof productlife cycle, typesof manufacturingsystems,plant
layout optimization problems and role of scheduling function in better utilization of resour

2. | Understandhe Fundamentatonceptsof quality control, processcontrol, material control anc
appreciate the importance of MRRnd MRP2 H.

3. | Understand the principles and objectives of inspection, statistical quality control (S.Q.C.), s
plans, and explain the role of quality circles and ISO standards in industrial quality manage

4. | Apply optimization methods (LP, assignment), and use CPM, PERT for project planning;
understand material management functions like EOQ and planning.

5. | Know the different terminology usedin financial managemenand understandhe different
techniquesof capital budgetingand various types of costs involved in running an
industrial organization.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 2 1 3 2 - - - - - - - -
CO2 2 2 2 2 - - - - - - - -
CO3 2 2 2 1 - - - - - - - -
CO4 3 3 3 2 - - - - - - - -
CO5 2 2 2 2 - - - - - - - -

Correlation rating: Low / Medium / HigtL: / 2 / 3 respectively.

UNIT -I

Industrial Organization:Types of various businessorganizations organizationstructuresand their
relative merits and demerits. Functions of management. Plant Location and Layouts: Factors
the location of plant and layout. Types of layouts and their merits and demerits.

UNIT -1l
Work Study:Definitions,objectivesof methodstudyandtime study.Stepsn conductingmethod study
Symbols and charts used in method study. Principles of motion economy. Calculation of starg

13
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by time study andwork sampling.Performanceating factor. Typesof ratings.Jobs evaluation a
performance appraisal. Wages, incentives, bonus, wage payment plans.
UNIT -l
Inspectionand Quality Control: Types and objectivesof inspectionS.Q.C.,its principles. Quality
control byChanand sampling plans. Quality circles, introduction to ISO.
UNIT -IV
Optimization: Introduction to linear programming and its graphical solutions. Assignment pr¢
Project Management: Introduction to CPM and PERT. Determination of critical path. M
Management: Classification of materials, Materials planning. Buti¢ purchase manag
Determination of economic ordering quantities. Types of materials purchase.
UNIT -V
Cost Accounting: Elements of coffarious costs) types of overheads, Breakeven analysis ¢
applications DepreciationMethodsof calculatingdepreciatiorfund. Natureof financialmanagemer
Time value of money. Techniques of capital budgeting and methods. Cost of Capital, Financial

Suggested Text Books :

1.| Pandey M, 3 (O H P Bf@idanctial 0 D Q D J H P/ik&s YRuUblicationdHouseNew Delhi 1994
2.| KhannaOP, 3, Q G X Elgiddeiingand 0 D Q D J H FDH&ppeiRai &Sons.

ReferenceText Books :

1. | Marshall/Bansal;Financial (QJLQHHHILQ J”

2. | Keown, "Financial0 D Q D J H P eion, PHI.

3. | ChandraBose,33 U L Q iNa@ddament S GPLQLVWHBIDWLRQ”

14
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MICROPROCESSOR AND MICROCONTROLLER LAB

PC551EC

Instruction:2periodsperweek Duration of SEE: 3hours
CIE:25marks SEE:50marks
Credits:1

Course Objectives:

1. | Apply assembly languag@ograms on 8086ainerkit in standalone/seriahode.
2. | Classifyinterfacemodules intdnput/output and memory interfaces with 8086.

3. | Developand execut¢heassemblyfanguage programming concepts of 8051 microcontratielr
for variousinterfacemodules.

CourseOutcomes:On successful completion diie course, thestudentswill beableto

1. | Apply differentaddressing modes amabdelprograms usin@086Instructionset.

2. | Explaintheusageof string instructions of 8086 for stringanipulationandcomparison.
3. | Developinterfacing applications usirg086processor.

4. | Developdifferentprograms using crosscompilers for8051microcontroller.

5. | Developinterfacingapplications usin@051microcontroller.

PO1| PO2[ PO3 | PO4| PO5 [ PO6 | PO7 [ PO8 | PO9 | PO10 [ PO11 | PO12
coi| 3 | 2| 3 - - - - - - - - 1
co2l 3 | 2] 3] 2 - - - - - - - 1
co3| 3 [ 2 3] 2] 2 - - - - - - 2
coal 3 | 2 | 3 - - - - - - - - 2
cos| 3 [ 2 3] 2] 3 - - - - - - 2

Correlation rating: Low / Medium / Hight: / 2 / 3 respectively.
List of Experiments
PART-A

1. Use of 8086 trainer kit and execution of programs. (Instruction set for simple Programs using 4to!
lines of instruction code under different addressing modes for data transfer, manipulation, an
arithmetic operations).

2. Branchingoperations antbgical operationsn agivendata.

i) Transferbyteandword datafrom sourceo destinatiormemory.
ii) Countevenandoddnumberdrom givenarrayoftenbytes.

i) Find LargestandSmallesthumberfrom givenarrayof words.
Iv) Sortthegivenarray inascending ordedescendingrder.

3. Multiplication andDivision
) UseMUL andIMUL for Unsigned angignedmultiplication on8 bit and16 bit sets.

i) UseDIV andIDIV for Unsignedandsigneddivision on 8 bit and16bit datasets.
i) Obtaingivendecimalnumberto unpackedBCD ex:123410as01,02,03,0&andstore

in memory using DIV.
Iv) Find Factorial of agivennumberusing multiplicationinstructions.
4. Singlebyte,multi byteBinary andBCD additionandsubtraction.
5. Codeconversions.

i) BCD Unpackedo PackedBCD code.
15
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ii) ASCII codeto BCD code.
i) BCDto ASCIIcode.

6. StringSearching an&orting(Using stringinstructions)
i) Find numberof repetitionsof a charactein a string.
i) Findand replace charactein thegivenstring.
i) ConvertCaseof agivenstring.
Iv) Findwhethergivenstringis palindromeor not.

PARTB

[Experiments for 8051using any C-CrossCompiler & appropriate hardware]

1.Familiarity and useof 8051/8031 microcontroller trainer, and execution of programs.
2.Instructionsetfor simpleprogramgusing4 to 5 linesof instructioncode).
3.Timer andcounteroperations% programmingusing8051.
4.SerialcommunicatiorusingUART.

5.Programmingusinginterrupts.

6.Interfacing8051 with DAC to generate waveforms.

7. Interfacingtraffic signalcontrolusing8051.

8.Programto control stepper motousing8051.

9. ADC interfacingwith 8051.

10. SerialRTC interfacingwith 8051.

11. LCD interfacingwith 8051.

NOTE:1. At leasttenexperimentso beconductedn thesemester.
2. Minimum of 5from PartA and5 from PartB is compulsory.
3.In PartB, performtheexperimentsaisingassemblesimulatordike edsim51/Keil
software.
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SYSTEMSAND SIGNAL PROCESSING LAB

PC552C

Instruction:2periodsperweek
CIE:25marks

Credits: 1

Course Objectives:

With effectfrom the AcademicYear2025-2026

Duration of SEE:3 hours
SEE:50marks

1.

To developC & MATLAB programdor operationof sequences.

2.

To implement theaalgorithmsof DFT, IDFT, FFT and IFFDn discreteime signals

3.

To designandobtainthefrequencyresponsef variousdigital filters.

CourseOutcomes:On successful completion diie course, thestudentswill beableto

DevelopMATLAB files for theverificationof systemresponse.

Designandanalyzethedigital filters usingMATLAB

Verify thefunctionality of FFT algorithms.

Experimentwith multi ratetechniquesisingMATLAB & CCS

aMwNE

Designandimplementthedigital filters on DSPprocessor

PO12

CO1

CO2

CO3

CO4

CO5

WIN|N|WINO

w|w|N|w|lw|O

w|w|N(N N[O

wlw|Nv|w (N[O
1
1
1
1
1
1

wlwlw|w|lw|O

WINININ

Correlationrating: Low / Medium / High1 / 2 / 3 respectively.

PART-A

List of SignalProcessingexperiments

Perform the following programs using MATLAB Simulator

N~ WNE

Introductionto MATLAB and signalgeneration.

PerformLinear Convolution.

PerformCircular Convolutions.

PerformDFT and FFTalgorithm

PerformFIR filters designusingdifferentwindow functions.

PerformlIR filters design:ButterworthandChebyshevi.PF, HPF,BPF & BSFfilter.
PerforminterpolationandDecimation.

Implementatiorof multi-ratesystems.

PART-B
List of DSPProcessorExperiments

Implement the following experiments using DSK (TMS320C67XX)

1.
2.
3.

Introductionto DSP processom@ndStudyof procedureo work in reattime.
ImplementSolutionof differenceequations
ImplementimpulseResponse.
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4. ImplementLinearConvolution.
5. ImplementCircularConvolution.
6. ImplementFastFourierTransformAlgorithms.
7. Designof FIR (LP/HP)usingwindows:(a) Rectangulafb) Triangular(c) Hammingwindows.
8. Designof IIR(HP/LP)filters.
NOTE:

1. At leasttenexperiments tdeconductedn the semester.

2. Minimum of 5 from Part Aand ParB is compulsory.

3. ForSection$u0%$7/%$% 2Alifevadttoolboxedike signalprocessing.

4. Block setandSIMULINK/MATHEMATICA/any popularsoftwarecanbeused.
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MINI PROJECT
PW553C
Instruction: 2 periods pemweek Durationof SEE:NA
CIE: 50 marks SEE:NA
Credits: 2
Course Objectives:

1. | To conceivea problem statementeither from rigorous literature survey or from the
requirements raised from need analysis.

2. | To provide training in soft skills and also train them in presenting seminars and teckpiodl
writing.

3. | To design,implementand test the prototype/algorithmin orderto solve the conceived
problem.

Course Outcomes:On successful completion tife course, thestudents will bebleto

1. | Get practical experience of software design and development, and coding practices with
Industrial/R&D Environments.

2. | Gainworking practiceswithin Industrial/R&D Environments

3. | Preparereportsanddelivereffectivepresentation.

4. | Demonstrateffectivewritten andoral communicatiorskills

5. | Innovaten various engineerindisciplines and nurturieir entrepreneuriatleas.

PO1 | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12

CO1 3 3 3 2 2 1 1 - - - - -
CO2 2 2 2 2 2 2 1 - - - - -
CO3 1 2 1 1 1 1 0 - - - - -
CcO4 1 1 1 0 0 1 0 - - - - -
CO5 2 2 3 2 3 2 1 - - - - -

Correlation rating: Low / Medium / HigH: / 2 / 3 respectively.

Guidelinesfor Mini Project

1. The miniproject is a team activity having maximum of 3 students in a team. This is electronic product de

work with a focus on electronic circuit design.

2. The mini project may be a complete hardware or a combination of hardware and software. The softwal

in mini project should be less than 50% of the total work.

3. Mini Projectshouldcaterto asmallsystenrequired inlaboratoryor reallife.

4. It should encompass components, devices, analog or digital ICs, micro controller with which functi

familiarity is introduced.

5. After interactions with course coordinator and based on comprehéitsraturesurvey/ need analysis, the

student shall identify the title and define the aim and objectives ofprofect.

6. Student is expected to detail out specifications, methodology, resources required, critical issuesimvol\

design and implementation and submit the proposal within first week of the semester.

7. The student is expected to exert on design, development and testing of the proposed work scheeiutbe
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8. Art work and Layout should be made using CAD based PCB simulation software. Due considerations s
be given for power requirement of the system, mechanical aspects for enclosure and contiesjganel

9. Completed mini project and documentation in the form of mini project report is to be submitted at the
of semester.

10. The tutorial sessions should be used for discussion on standard practices used for elec
circuits/product design, converting the circuit design into a complete electronic product, PCB design |
suitable simulation software, estimation of power midgnalysis of the product, front panel design an
mechanical aspects of the product, and guidelines for documentation /report writing.
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SCHEME OF INSTRUCTION & EXAMINATION
B.E.VI-Semester
(ELECTRONICS AND TELECOMMUNICATION ENGINEERING )

Scheme of Scheme of
_ Instruction Examination "
S.No.| Course CourseTitle - =
X
Code L| T P82 cE|SEE|S2 &
S o ST
oI 3=
Theory Course
1 PGG01EC Digital Communication 3| - i 31 30| 70 3|3
2 PCG0ZEC VLSI Design 3 ) ) 3 30| 70 3 | 3
3 PGGOET Telecommunication Switchin¢ 5 | i 31 30| 70 3|3
' Systems andlletworks
A PESXXEC ProfessionaElectivel 3 ) ) 3| 30| 70 3 |3
5, PESXXEC ProfessionaElectivell 3 ) ) 3 30| 70 3 |3
6. OE6XXYY OpenElectivel 3 ) ) 3 30| 70 3 |3
Practical/Laboratory Course
7. PCGG51EC CommunicatiorBystemd.ab ) ) 2 2 25| 50 3 |1
8. PGG52EC Digital IntegratedCircuitsLab
9 9 - | - | 2| 2| 25| 50 | 3|1
9. Telecommunication Lab
PCOSET | -] 2| 2| 25| 50| 3|1
- .
10. *PW654EC | *Summerinternship ) ) ) - | 50 B
Total 18| - 6 | 24 | 255|570 | 27 |21
PC: ProfessionaCore PE: ProfessionaElective
OE: OpenElective PW: ProjectWork
L: Lecture T: Tutorial P: Practical
CIE: ContinuoudnternalEvaluation SEE: SemesteEnd Examination(Univ. Exam)

EC: ElectronicsandTelecmmmunicatiorEngineering

Note:
1.  Eachcontacthour isaclock hour.
2. The durationof the practical classis two clock hours,howeverit can be extendedwherever
necessanyto enable the student to complete the experiment.
3. *The studentshaveto undergoa Summerinternshipof four to six weeksduration after VI
semester and credits will be awarded in VIl semester after evaluation.
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ProfessionalElective-I
S.No. CourseCode CourseTitle
1 PEGO4EC Digital ImageandVideo Processing
2. PEGOSEC AdvancedMicrocontrollers
3. PEGOGEC PythonProgrammingandApplications
4, PESO7EC NeuralNetworks
ProfessionalElective-l|
S.No. CourseCode CourseTitle
1 PESOSEC FPGAArchitectures
2. PEGOEC Advanced DigitalSignalProcessing
3. PEG1CEC CMOSAnNalogIC Design
4, PEG11EC loT systemDesignandApplications
OpenElective-l
S.No. CourseCode CourseTitle
1 OE611AE | Basicsof AutomobileEngineeringNot for
’ Mech./Prod./Automobil&ngg.students)
2. OE601CE | DisasteMitigation (Not for Civil Engg.Students)
3 OE601CS | OperatingSystemgNot for CSE Students)
4. OE602CS | OOPusingJava(Not for CSE Students)
5 OEG6O1EE | ElectricalEnergyConservatiorandSafety(Not for EEE& EIE
" Students)
6. OEG602EE | Reliability EngineeringNot for EEE&EIE Students)
v OEG601EG | Soft Skills & Interpersona8kills
8. OE601IT Databas&ystemgNot for IT Students)
9. OE6O2IT DataStructuregNot for IT Students)
10. OE601LW | CyberLaw andEthics
11 OE611ME | IndustrialRobotics(Not for Mech./Prod./Automobil&ngg.students)
12 OE602MB | HumanResourcdevelopmenandOrganizationaBehavior
13 OEGO1EC Principlesof Electronic Communicatio(Not for ECE students)
14. OE602EC Digital SystemDesign using VerilogHDL (Not for ECE Students)
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DIGITAL COMMUNICATION

PC601EC
Instruction:3periodsperweek Duration of SEE:3hours
CIE:30marks SEE:70marks
Credits:3

Prerequisites: ProbabilitrheoryandStochastidrocesse$ES304ET)

Analog Communication (PC410ET)

CourseObjectives:

1.

To introducethe conceptsf optimumreceiver, basebartigital datatransmissiorand
analyzetheerrorperformancef differentdigital carriermodulationschemesike ASK, FSK,
PSK etc.

2.

To familiarizethe studentswith the conceptsf information theorypasicsourcecoding
andchannekodingtechniques.

3.

To familiarizethe studentsvith the conceptsf spread spectrumommunicatiorwith
emphasi®n DSSSNdFHSS.

Course Outcomes:On successful completion tife coursethe students will beableto

1.

U nderstandhe designof optimumreceiverandanalyzethe Performanceof Basebandnd
Bandpassmodulationscheme®asedn Probabilityof error.

N

Apply concepts ofnformationtheoryandassess informatiocapacityof variouschannels.

w

Encodethesource alphabet usirfg§hannorFanoandHuffmanencodingmethods.

Distinguish different types of Error control codesalong with theirencoding/decoding
algorithms.

Understandgenerationof PN sequenceand analyzethe performanceof SpreadSpectrum
communicatiorsystems.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 3 - 2 - - - - - - - 1
CO2 3 3 2 2 - - - - - - - 2
CO3 3 3 2 2 - - - - - - - 2
CO4 3 3 2 2 2 - - - - - - 2
CO5 3 3 - 2 3 - - - - - - 2

Correlation rating: Low / Medium / Higt: / 2 / 3 respectively.

UNIT =+l

Introduction to Digital Communication: Elements of Digital Communication Systg
Comparison of Digital and Analog Communication Systems.

Detection and Estimation: Receiver structureDetection of signals in the presence of noj
Gaussian error probability, optimum receivematched filter, GranSchmidtorthogonalizatio
procedure, correlation receiver, Maximum Likelihood decoding.

Base band digital data transmission +Block diagram, Inter Symbol Interference, Nyq
criterion for Zero ISI, Eye pattern.

UNIT =i

Digital Carrier Modulation Schemes + Pescription and generation of ASK, FSK, PSK.
Signal Constellation, Coherent detection of Binary ASK, FSK, PSK. DPSK. Comparison
digital carrier modulation schemes

M -ary signaling schemesintroduction, QPSKgeneration and detection, Signal Constellati
Synchronization methods.
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UNIT I

Information Theory and Source Coding: Uncertainty, Information, entropy, information rate
Discretememorylesschannel £Probability relationsin a channel priori & posteriorientropies
Joint entropy, conditional entropy, mutual information, Channelcapacity- Binary Symmetric
Channel,Binary ErasureChannel,cascadedchannels, ShannorHartley Theorem + Shanno
Bound.
Sourcecoding: Shannon+Fanoand Huffmancoding.
UNIT %IV

Channel Coding:Introduction to error correcting codes, types of transmission errors, need f
control coding.

Linear Block Codes (LBC): Matrix description of LBC, generation, Syndrome calculation
error detection, Minimum distance of Linear block code, error detection and error co
capabilities, Hamming codes.

Binary cyclic codes (BCC): Polynomials, Algebraic description of cyclic codes, syster
encoding using generator polynomial and parity check polynomial, syndrome calculation, @
and error correction using shift registers.

Convolution codes:Encoding,Decodingusing coddree,statediagram.
UNIT =V

Spread Spectrum Communication: Advantages of Spread Spectrum, generation ang
characteristicof PN sequencedirect sequencepreadspectrumand Frequencyhoppingspreac
spectrumsystems.CDMA, rangingusing DSSS.Acquisition and Tracking of DSSSand FHSS
signals.

Suggested Text Books :
1. |SimonHaykin, 3'L JL WRMPP X Q L F4adltieénWiley India 2011.
o [SamShanmugank, 3'L J LaddA@alogCommunicationV \' V W K\R&y 1979.

ReferenceText Books :
1 B.P.Lathi, 0 R G HigitQd andanalogcommunicationV\V W K'Peadition, Oxford
" |University Press. 1998.
) LeonW. Couchll., 3'L J LaMdA@alogCommunication6 \ V W Ha &dition, Pearson
" |Education inc., New Delhi, 2001.
3. |H.Taub,D.L. Schilling, 3 3 U L Q LcBrontuNicationV \ V W H&aMcGrawHill, 2001.
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VLS| DESIGN
PC602EC
Instruction: 3 periodper week Durationof SEE:- 3hours
CIE: 30 marks SEE:- 70 Marks
Credits:3

PrerequisitesDigital Electronics(ES215ET)

Course Objectives:

1. [To explainelectricalpropertiesof MOS devicesto analyzethe behaviorof invertersdesigned wit
various loads.
2. Togiveexposurdo thedesigrrulesto befollowedto drawthelayoutof anylogic circuit andprovide
concept to design different types of Combinational and sequential circuits
3. [Todescribeverilog HDL anddevelopdigital circuitsusingvariousmodelingstyles.

ourse Outcomes:On successfutompletion ofthe course, thetudentswill be ableto

1. | Analyzemodesof operationof MOS transistorandits basicelectricalproperties.

2. | Draw stick diagramsandlayoutsfor any MOStransistorsand calculatéhe parasitidR&C

3. | Familiarizewith the constructsandconvention®f theverilog HDL programmingn gatelevel
and data flow modeling.

4. | Generalize&eombinationabndsequentialogic circuitsin behavioramodelingandconceptf
switch level modelling.

5. | Analyzetheoperationof variousarithmeticandsequentialogic circuitsusingCMOS transistors

PO1| PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11 | PO12
cor | 3 | 2 | - | 2 | - : : : : i i 1
co2 | 3 | 2| 3| 2| 2 | - ; - : - ; 2
co3 | 2 | 2 | 3 3 | - ; - - - ; 2
CO4 2 2 3 2 3 - - - - - - 2
COS | 3| 2| 3| 2| 3| - ] . ] . ] 2

Correlation rating: Low / Medium / High: / 2 / 3 respectively.

UNIT |

Introduction: Introduction to IC TechnologytMOS, PMOS, NMOS, CMOS Fabrication Proc
Basic Electrical Properties. Basic Electrical Propertiesof MOS: Ids- Vds relationships,MOS
transistor threshold Voltage, gm, gds, figure of merit; Pass transistor, NMOS Inverter, Vari
ups, CMOS Inverter analysis and design.

UNIT

VLSI Circuit Design ProcessesVLSI Design Flow, MOS Layers, Stick Diagrams, Design Rules
Layout, and Transistors Layout Diagrams for NMOS and CMOS Inverters and 8agis circuit
concepts,SheetResistanceRs and its conceptto MOS, Area CapacitanceUnits, Calculations
RC Delays.

UNIT- 1l

Introduction to HDLs: Basic Concepts of Verilog, Data types, system tasks and condpiéetives.
Gate level modeling: Gate types and gate delays, dataflow modeling: Continuous assignm
Delays. Design of stimulus blocks. Design of Arithmetic Circuits using Gate level/ Data
modeling Adders, Subtractors 4it Binary and BCD adders andot Comparators.
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UNIT %IV

Behavioral modeling: Structured Procedures, Procedural Assignments, Timing CoQoiditional
Statements, Sequential and parallel blocks, generate Blocks, Switch level modeling. Be
modeling of sequential logic modules: Latches, Flip Flops, counters and shift regjgikecations

Tasks, Functions, Procedural Continuous Assignments, Desigiealfy and Moore FSM models fq
sequence detector using Verilog. Logic Synthesis, Synthesis Design Flow, Gate level netlist.

UNIT

SubsystemDesign Shifters, Carry skip adder,carry selectadder,Booth Multiplier, Memory
Elements: 6T SRAM cell, 1T DRAM cell.

Sequential Logic Design Behavior of Bistable elements, CMOS D latch and Edge triggered
flops.

Suggested Text Books :

1. KamranEshraghianDougleandA. Pucknell, u (V V H QfWLSDcbcditsand VAVW H P V
PHI, 2005Edition
2. WesteandEshraghianu 3 U L Q 6f CBIOFWSI ' H V L FP@dfsorEducation,
2"%dition,1999.
ReferenceText Books :

1 John.P.Uyemura,p, Q W U RtGWEMZitdri@ and6 \ V W HIEhvi {Viley,2003

2. JohnM. Rabaey,u'LJLWD O ,&QMWJHF RHOWEH, (D97.

3. | WayneWolf, _IORGHUQHVE&JQY EHubdilonB®dition,1997
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TELEC OMMUNICATION SWITCHING SYSTEMS AND NETWORK S

PC60ET
Instruction: 3 periodgerweek Duration of SEE:3 hours
CIE:30marks SEE:70marks
Credits:3

PrerequisitesDigital Electronics(ES215ET)
Analog Communication (PC410ET)

CourseObjectivesThe Courseobjectivesof this courseare

1. | To understand the evolution, classification, and principles of telecommunication swil
systems including space and time division switchiaigd concepts like crossbar, SPC, g
switching architectures.
2. | To analyze the fundamentals of telecommunications traffic, queuing theory, and evaly
performance of traffic systems in various network configurations.
3. | To Design and evaluate modern telecommunication architectures suelsBNBATM, DSL,
and IMSbased VoLTE systems in terms of functionality, performance, and sgreiisioning.

CourseOutcomes :0On successfutompletionof the coursethe studentawill beableto

1. | Understand the evolution of telecommunication systems, classificatidrbasicof switching
systemsAnalysevariousswitching systems and networks, considesagousfactors.

2. | Understandvarious configurations of time division switching ar@mbination of both Spac
Switching and Time Switching to achieweproved efficiency and flexibility.

3. | Apply mathematical models to measure telecommunication traffic, praahgestion, and asse
network performance, considering factors ldedl loss and queuing systems

4 | Analyze DSL Technology and BISDN related concepts including Adiidhitecturenetworking,
signalling, broadbandetwork performancdraffic management aspects

5. | lllustrate the essentials of VOLTE (Voice over LTE) and the IP Multim&dlibsystem (IMS)
including hardware architecture, signalling protoceésyice provision, and call setppocedures

PO1| PO2| PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [ PO10 [ PO11[ PO12
cor | 3 | 2| - [ -1 -71- - - - - -
co2 [ 3 [ 3| 2] -1]27]- - -] - i :
cos [ 2 | 3|1 [ 2] 27]- - - - - - -
co4a | 3 [ 3| 1] 2 1] - -] - i :
cos | 2 [ 2 | 2 | 1] -1]- - -] - : :

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT -|
Telecommunication Switching Systemstntroduction, Evolution off elecommunications, Classificat
of switching systems, Basics ofsavitching system, Principles of Crossbar Switching, Crossbar
Configurations, Cross point Technology, Crossbar Exchange Organization.
Electronic Space Division Switching:Stored Program Control, Centraliz&PC, Distributed SP
Enhanced services, Twstage Networks, ThreBtageNetworks.

UNIT -lI
Time Division Switching: Basic Time Division Space Switching, Basic Tilm&ision Time Switching
Time Multiplexed Space Switching, TinMultiplexed Time SwitchingCombination Switching, Thre
StageCombination Switching.

UNIT -l
Telecommunications Traffic: Introduction, The Unit of Traffic, Congestiohraffic Measurement, A
Mathematical Model, Lost Call Systems, Thedryaffic Performance, Lost Systems in Tandem,
Queuing Systems, The Secdadang Distribution, Probability of Delay.
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UNIT -IV
B-ISDN and ATM : Brief history of BISDN and ATM, ATM based servicesdapplications, Principle
and building blocks of BSDN, B-ISDN: Network concept, General Architecture of thelSDN,
Networking techniques, Signalling principles, Broadband Network performance, Tratitageme
aspects.

Digital Subscriber Line: ADSL, ADSL Lite, HDSL. SDSL, VDSL.

UNIT -V
VOLTE and the IP Multimedia Sub system :Introduction, Hardwar@rchitecture of the IMS, Signallir
Protocols, Service Provision in the IMBOLTE Registration Procedure, Call Setup and Release. A
DomainSelection, Single Radio Voice Call Continuity, IMS Centralized ServIb#S,Emergency Cal

Suggested Text Books :

1. Thyagarajan Visvanathan, Telecommunication switching systemetmaarks, PHI, 2000.

2. J.E Flood, Telecommunications Switching and Traffic Networks, Pe&doaoation, 2006.
ReferenceText Books :

1. |Data Communications and Networking, Forouzan, TMH, Fourth Edition.

2. Rainer Handel, Manfred N Huber, Stefan Schroder, Addison, AlEuvorks, Concepts, Protocols i
Applications, Wesley, 3rd Editior1,999.
3| &EKULVWRSKHU &R[ 3$Q ,QWUR G XNeVencedQ SAER/oUTH and7 Mobilg
Communications, Second Edition, Wiley, 1965.
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DIGITAL IMAGE AND VIDEO PROROCESSING

PEGO4EC

Instruction: 3 periods per week Durationof SEE:3 hours
CIE: 30marks SEE:70 marks
Credits:3

PrerequisitesDigital SignalProcessingPC408ET)

Course Objectives:

1.

To provideanintroductionto the basicconceptandmethodologie$or Digital Imageand Video
processing.

2. | Toacquainwith spatialandtransformdomaintechniquesisedin ImageEnhancement and to gail
knowledge about various Image compression and segmentation methods.
3. | To study applicationsf motionestimation invideoprocessing.

Course Outcomes:On successful completion tife course, thetudents will beableto

1. | Developafoundationthatcanbeusedasthebasisfor higherstudyandresearchn the Image and
Video processing areas.
2. | Designvariousfilters for processingf imageswithout destroyingfine detailslike edgesandlines.
3. | Apply image processingtechniquesfor processingand analysis of remotely sensed,
Microscope, Radar and Medical images
4. | Understand thesquiremenfor variousimage andzideocompressioralgorithms.
5. | Understandand analyzethe performanceof block matchingalgorithmsin video coding
standards.
PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 - - 1 - - - - - - -
CO2 3 2 2 - 2 - - - - - - -
CO3 3 3 2 2 3 - - - - - - -
CO4 3 2 2 2 2 - - - - - - -
CO5 3 3 - 2 2 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT =l

Fundamentals of Image ProcessingBasic steps in Image Processing, Sampling and Quantiz
of an image, Relationship between pixels.

Image Transforms 2D- Discrete Fourier Transform, Discrete Cosine Transform, Haar Transi
and Hoteling Transform.

UNIT =l

Image Processing Techniques Histogram processing, Fundamentalsof Spatial filtering,
Smoothing spatial filters, Sharpening spatial filters.

Frequency domain methodsBasics of filtering in frequency domain, Image smoothing, Imag
sharpening, Selective filtering.

UNIT =l

Image Compression:Functional Block diagram of a general image compression system, Val
types of redundancies, Huffman coding, Arithmetic coding.

Segmentation: Segmentatiorconcepts,Point, Line and Edge Detection, Thresholding,Region
based segmentation.

UNIT =*IV

Basic concepts of Video Processingnalog Video, Digital Video. Timé&/arying Image Formatic
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models: Thredbimensional Motion Models, Geometric Image Formation, Photometric Image
formation, sampling of video signals, filtering operations.

UNIT =V

2-D Motion Estimation: Optical flow, Pixel Based Motion Estimation, Block MatchiAggorithm,
Mesh based Motion Estimation, Global Motion Estimation, Region based Motion Estimation
resolution motion estimation. Application of motion estimation in Video coding.

Suggested Text Books :

1. 1.dRafaeI C. Gonzalez, Richard E. Woods, Digital Image Processing', Pearson Educatid
3" edition.

2. Yao Wang, Joern Ostermann,Ya-quin Zhang, p9 L GproRessingand & RPP XQLF
1%edition, Prentice Hall International.

Referencelext Books :

1 Vipul Singh,'Digital ImageProcessingvith MATLAB and Lab view', Elsevier2013.

2. Anil K Jain, 'Fundamentals of Digital Image Processing’, Prefitadeof India Private
Limited, New Delhi, 1995.

3. M. 7THNDO S NMided BW R BH \PxehtigeH®ll International,1995.
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ADVANCED MICROCONTROLLERS

PEGOSEC
Instruction: 3 periods per week Durationof SEE:3 hours
CIE: 30 marks SEE:70 marks
Credits:3

PrerequisitesMicroprocesso Microcontroller (PC409ET)

Course Objectives:

1. | TodescribandustrystandardARM microcontrollerarchitecture.

2. | To explainability of programmingARM using AssemblylanguageandEmbeddecC.
3. | To discuss th8us Architectureof ARM microcontroller.

CourseOutcomes:On successfutompletion ofthecourse, thestudentswill be ableto

1. | lllustrate thebasicarchitectureof ARM.

2. | Analyzetheinstructionset ofARM andthumbinstructions.

3. | Understandasic Embedde@ conceptandmultitasking.

4. | Program andnhterfacethe ARM with peripheral deviceasingAssembly LanguagendC.
5. | Understandheadvance microprocessbusarchitectur§ AMBA).

POl | PO2 | PO3[ PO4| PO5 | PO6 | PO7 | PO8| PO9 | PO10 | PO11[ PO12
col | 3 ] : ; - - - - ; - ; 1
co2 | 3 2 ; ] - - - - - - ; 1
co3 | 3 2 3 ; - . - >
co4 | 3 2 2 | 2 3 - - - 1 1 1 2
Co5 | 3 - : : 2 ; - - ; - ; 1

Correlation rating: Low / Medium / High: 1 / 2 / 3 respectively.

UNIT
Introduction: Introduction to advanced microcontrollers, Difference between RISC and
architectures, Endianness (Little and Big), Design philosophy of RISC and ARM architectures
of ARM microprocessor, ARM processor family, Development of ARM architecture.
The ARM Architecture and 3U R JU D P Matlel:V
The Acorn RISC Machine, ARM core data flow model, architectural inheritance, The ARM7
SURJUDPPHUYY PRGHO *HQHUDO SXUSRVH UHJLVWHUYV
and store architecture, Core extensions, Architecture revisions, AR&lopaventools.

UNIT =i
ARM Instruction Set: Dataprocessingnstructions,Arithmetic andlogical instructions,Rotate an
barrel shifter, Branch instructions, Load and store instructions, Software interrupt instructions,
status register instructions, Conditional execution, Multiple register load and store instructior
instructions, Thumb instructioset, advantage of thumb instructions, Assembler rules and direc

UNIT =l

Basicsof Embedded C: Overviewof C compiler and optimization, Basic datatypes,Looping ani
branching, Register allocations, function calls, pointer aliasing, structure arrangement, b
unaligneddata, Division, floating point, Inline functions and inline assembly,Portability issue:
Multitasking.
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UNIT IV
Assembly and C Programming for ARM: Assembly language programs for shifting of data, fac
calculation, swapping register contents, moving values between integiboatimiy-point registers.
C programs for General purpose 1/O, general purpose timer, PWM Modulator, UART, 12C In
SPI Interface, ADC, DAC.

UNIT =V

Advanced Microprocessor Bus Architecture (AMBA): Advanced Microprocessor Bt
Architecture (AMBA), AMBA Bus System, User peripherals, Exception handling in ARM,
ARM optimization techniques.

Suggested Text Books :

1. | Andrew N. Sloss,Dominic Symes,Chris Wright, 3$5 0 Systems'H Y H O RGuitlé! ¢
Designing& OptimizingSystem6 R | W Z Blsétier,2004.

2. | MuhammadAli Mazidi, 3 $ 5 OAssemblyLanguageProgrammingd $UFKLWHF W )
Kindle Edition,2013.

erencelext Books :

1. | William Hohl, ChristopheHinds, 3 $ U RssemblyLanguage: Fundamentaiad

7HF K Q L ZndEdition, CRCPress2014.

2. | MichaelJ.Pont, 3 (P E H G &H G H DBdic&ignindia, B Edition, 2007.

3. | Dr.Yifeng Zhu, 3 ( P E H GSysiethsvith ARM CortexM Microcontrollersin Assembly
Language and& " E-Man Press. LC, 3" Edition, 2017.

Py
o
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PYTHON PROGRAMMING AND APPLICATIONS

PE6G06EC
Instruction: 3 periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE:70marks
Credits:3

PrerequisitesNetworkTheory(PC402ET) Signalsand System¢PC405ET)

CourseObijectives:

1. | To acquire programming skills by learning Syntax, Semantics and Regular expressions in ¢

Python.

2. | To analyze electronic circuits and examine the various signal transformation techogjngs
Python

3. | To build IoT solutionsusing Micro Pythonrunning on small, dedicatedmicrocontrollerboards

Course Outcomes:On successful completion tife course, thestudents will beableto

1. | Build basic programs using fundamental programming constructs like variables,
conditional logic, looping, and functions

2. | Examine Python syntax and semantics and be fluent in the use of Python flow control an
functions.

3. | Create, run and manipulate Python Programsusing core data structureslike Lists,
dictionaries and use Regular Expressions

4. | Developprogramsan Pythonfor implementatiorof non-linear circuitsandanalyz€filters.

5. | Program their own IoT solutions in Python using Micro Python on small microcontoobeds.

PO1 [ PO2| PO3[ PO4 | PO5 | PO6 [ PO7 | PO8| PO9 [ PO10 | PO11 | PO12
cor | 3 | 2 | 2 | - | 2 | - - - - - i 1
co2 | 3 | 2 | - -2 |- - - - - ; 1
CO3 | 3 | 2 B - . 1
cCo4 | 3 | 3 | 2 | 2 | 3 - T 1 1 2
cos | 3 | 2 | 3 | - [ 3 | 1| - - - 3 2

Correlationrating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT -
Introduction to Python: History of Python, Need of Python programming, Features of py
Python basics: Tokens, working with data types and variables, working with numeric data,
with string data, Python functions, Boolean expressions, selection structure, itstratture
Functions: defaultvaluesof argumentspamed argumentical andglobalvariables
Modules: creating, documentingnd Importingnodules, Usef standardnodules.
UNIT -1l
Lists: Basiclists, creatingandprocessindist of lists, Tuples,Dictionaries
Data structures: Implementation of stacks and sets, binary search trees, Graph searching,
on sequenceseversing, permuting, sorting, Data Visualization: Different typeshafts and grapt
selection of correct data visualization elements, software and tools avddalblata visualization,
UNIT -1l
Python Installation and Packagesintroduction to PIP, installing and uninstalling packages vie
Using python Packages: Numpy, Matplotlib, Scipy.
Circuit analysis: Operations on vectors and matrices, Circuit representation, proces:
components, Data structures of components, Introduction to Nodes, Branches and Loops,
Nodal analysis.
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Case study Model circuits and perform nodal analysis and loop analysis ustagy (open source
Python package for solving linear circuits using matrix operations.

Unit- IV
Signal Analysis: RepresentationContinuous time signals, Discrete time signals, Pythor
Implementationof sampling, Fourier Transform, Laplace transform, Z-transform, Discrete
Fourier Transform, Fast Fourier transform, Design of LTI filters, FIR filters and IIR filters
Python
Case study Cleaning Up Data Noise with Fourier Transform using Python

Unit-V

Micro Python : Introduction, Installing and running Micro PythoRyboard- Architectura
overview and Networking, hardware features of BBC micro :bit, Overview of Micro PYithranes
Casestudy: Traffic light simulation usindVlicro Python

Suggested Text Books :

1. | MichaelUrbanandJoelMurach, 3 3\ W IBRI@ J U D P RikeQMirach& Associates,
Incorporated2016.
2. | Kalilur Rahman,? 3\ W IP&#&VisualizationEssentials* X L GBPB publications,2021.

ReferencelText Books :

1. | ShivkumarV. lyer, 3SimulatingNonlinearCircuitswith PythonPowerElectronicsAn
OpenSource Simulator, Based on Pyth&pringer International Publishin@018.

2. | ThomasHaslwanter,Handson SignalAnalysiswith Python:An , Q W U R G, ZFigérR Q
International Publishing?2021.

3. | CharlesBell, 30 L FRythonfor thelnternetof ThingsA % H J L Q&uideid[Rfogramming
ZLWK 3\WKRQ RQ OLFURFRQWUROOHUV"™ $SUHVV
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https://www.google.co.in/search?hl=en&q=inpublisher%3A%22Mike%2BMurach%2B%26%2BAssociates%2C%2BIncorporated%22&tbm=bks&sa=X&ved=2ahUKEwj80PC78K73AhUJ7XMBHeymC4IQmxMoAHoECBsQAg
https://www.google.co.in/search?hl=en&q=inpublisher%3A%22Mike%2BMurach%2B%26%2BAssociates%2C%2BIncorporated%22&tbm=bks&sa=X&ved=2ahUKEwj80PC78K73AhUJ7XMBHeymC4IQmxMoAHoECBsQAg
https://www.google.co.in/search?newwindow=1&hl=en&sxsrf=APq-WBuS8XzyY5qpdYnmcoxHsTjYIcMetg%3A1650635833788&q=inauthor%3A%22Shivkumar%2BV.%2BIyer%22&tbm=bks
https://www.google.com/search?kptab=editions&sa=X&ved=2ahUKEwiaiajR8K73AhVLDN4KHWvtC0UQmBZ6BAgLEAg&q=inpublisher%3A%22Springer%2BInternational%2BPublishing%22&tbm=bks
https://www.google.com/search?rlz=1C1ONGR_enIN958IN959&biw=766&bih=738&tbm=bks&tbm=bks&q=inauthor%3A%22Thomas%2BHaslwanter%22&sa=X&ved=2ahUKEwj69_vHnaz3AhVb4GEKHeRQCT4Q9Ah6BAgFEAU
https://books.google.co.in/books?id=owcxEAAAQBAJ&printsec=frontcover&dq=dsp%2Busing%2Bpython&hl=en&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwj69_vHnaz3AhVb4GEKHeRQCT4Q6AF6BAgFEAI
https://www.google.com/search?kptab=editions&sa=X&ved=2ahUKEwjKrKf38K73AhVFRt4KHWP3CwIQmBZ6BAgEEAg&q=inpublisher%3A%22Springer%2BInternational%2BPublishing%22&tbm=bks
https://www.google.com/search?kptab=editions&sa=X&ved=2ahUKEwjKrKf38K73AhVFRt4KHWP3CwIQmBZ6BAgEEAg&q=inpublisher%3A%22Springer%2BInternational%2BPublishing%22&tbm=bks
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NEURAL NETWORKS

PEGO7EC
Instruction: 3 periods pemweek Duration of SEE:3 hours
CIE: 30 marks SEE:70marks
Credits:3

PrerequisitesProbability Theoryand StochastidProcesse$ES304ET)

Course Objectives:

1. [To understandhe functioningof biological neuronandits electronicimplementatiorusing differen
neuron models

2. pcquireknowledgeon learningalgorithmsarchitectureof deeplearning,CNN andtransferearning.
3. [To implement simpl@eural networkusing pythorprogramming.

CourseOutcomes:On successfutompletion ofthecourse, thestudentswill be ableto

1. | Differentiate betweebiologicalneuron &atrtificial neuron andlifferentneuronmodels
2. | Apply learningalgorithms andlifferentfeedforward neuralnetworks

3. | Understandieeplearningconceptsandits architectures.

4. | Learn concepts dZNN andtransferdearningtechniques.

5. | Develop programm Pythonfor implementatiorof neuralnetworksmodels

PO1 | PO2 [ PO3[ PO4 | PO5 | PO6| PO7 | PO8| PO9[ PO10[ PO11[ PO12
col | 3 2 - - - - - - - - - -
co2 | 3 3 - 1 2 | - - - - - - -
co3 | 3 2 - - 1 | - - - - - - -
co4 | 2 2 - - 2 | - - - - - - -
cos | 3 2 3 2 3 | - - - - - - -

Correlation rating: Low / Medium / High: 1 / 2 / 3 respectively.

UNIT =

Introduction to Neural Networks: Description of Biological Neuron, Mathematical mode
Artificial Neural Network, Classification of Neural Networks, Different Neuron models: McCw
Pitts Neuron model, Perceptron Neuron model and ADALINE Neuron model, Basic learning

UNIT =l

Neural Networks Algorithms: Learning algorithms, Maximum likelihood estimation, Builg
machine learning algorithm, Neural Networks Multilayer Perceptron, pagagation algorithm a
its variants Stochastic gradient decent, Curse of Dimensionality.

UNIT =l

Introduction to Deep Learning & Architectures: Machine Learning Vs. Deep Learni
Representation Learning, Width Vs. Depth of Neural Networks, Activation Functions: Si
RELU, LRELU, ERELU, Tanh. Unsupervised Trainiraj Neural Networks,RestrictedBoltzmani
Machines, Autoencoders.

UNIT IV

Convolution Neural Networks: Architectural OverviewtMotivation - Layers tFilters Parametg
sharing = Regularization, Popular CNN Architectures: ResNet, AlexNet . Transfer learnin
Techniques, Variants of CNN: DenseN@&ixelNet.

UNIT =V

Python programming: Python basics, Arrays and array operations, Functions and Files,
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implementationof Artificial Neural Network, Classificationwith Multilayer Perceptronusing
Scikit-learn(MNIST Dataset).

Suggested Text Books :

1. | B. Yeganaranarana3$UWLILFLDO 1HXUDO 1HWZRUNV"™ (OHYH
2007.

2. | lanGoodfellow,Yoshua Bengi@andAaronCourville, 3'H H/3H4 D U QMIKD Press2017.

ReferenceText Books :

1. | Subir Varma and Sanjiv ' DV Deep / H D U Q,L1€) J "Edition, Publishedby Bookdown
2018.

2. | Umberto Michelucci 3$ S S ODelHpkearning. A CasebasedApproachto Understanding
'HHS 1HXUDO ApfedsZRIBN V'

3. | AhmedGadandFatimaJarmouni,?, Q W U R @ RéeyLedrRriihgandNeuralNetworkswith
S\WKRQ ~ $ 3UDFWLFDO'EdtibrG 2028\ (OVHYLHU
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FPGA Architectures
PE6OSEC
Instruction:3periodsperweek Durationof SEE:3hours
CIE:30marks SEE:70marks
Credits:3

PrerequisitesDigital Electronics(ES303ET)

CourseObjectives:

1. TodiscussaboutApplicationSpecificlC (ASIC)fundamentalandFPGA
2. [To describeéhe powerconsumption irlC design
3. [Todiscussabouttheinterconnectionplacemenandrouting,verificationandtestingschemes.

Course OutcomesOn successfutompletionof the course, thetudents will beble to
1. | Understand the design flow of ASICs and identify the implementation tools required for sin
and synthesis of FPGA Design.

2. | Demonstratéhearchitectureof FPGAs.
3. | Explainthe physicaldesignof FPGAsand CADtoolsfor low level desigrentry.
4. | ldentify the placement &outingalgorithms.
5. | Validatethedigital designandanalyzethe generaldesignissues.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 - - 2 - - - - - - -
CO2 3 1 1 - 2 - - - - - - -
CO3 3 2 2 - 3 - - - - - - -
CO4 3 3 2 1 2 - - - - - - -
CO5 2 3 2 2 3 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT =l
Introduction to ASICs: Typesof ASICs,ASIC designflow, Economie®f $ 6 , & Pxbgrammab
ASICs: CPLD and FPGA. Commercially available CPLDs and FPGAKINX, ALTERA,
ACTEL. FPGADesigncycle, Implementatiortools: Simulationandsynthesis,
Programming technologie#pplications of FPGAs.
UNIT =l
FPGA logic cell for XILINX, ALTERA and ACTEL ACT, Technology trends, Programma
/O EORFNV )3*$ LQWHUFRQQHFW 5RXWLQJ UHVRXUFFE
capacitance, FPGA design flow, Dedicated specialized components of FPGAs.

UNIT =l

FPGA physical design, CAD tools, Power dissipation, FPGA Partitioning, Partitioning
methods. Floor planning: I/@ower and clock planning, Lelevel design entry.

UNIT #IV

Placement and Routing: Placement algorithms: Min-cut based placement, Iteratiy

Improvement and simulated annealirfigouting: Introduction Global routing: Globalrouting

methodsBackannotation.

Detailed Routing: Channel density, Segmented channel routing, Maze routing, Clock and
31




routing, Circuit extraction and DRC.

UNIT =V

Verification and Testing: Verification: Logic simulation, Design validation, Timing verificati
Testing concepts: Failures, mechanism and faults, and fault coverage. Design Applications
Design issues, Counter Examples, Case study of adders and accumulator architebtXiéax
Vivado tool.

Suggested Text Books :

1

Michael John Sebastian Smith, 3$SSOL F BpétiiRQIntegrated & LUF
PearsonEducationAsid’2dition, 2001.

2.

PakandChan,SamihaViourad, 3' L J L DeéfigbusingField Programmablee DWH $ U U
Pearson Educatiortedition, 2009

ReferenceText Books :

1.

S. Trimberger, Edr, %Field Programmable Gate Array Technology .O X
AcademicPublications,1994.

2.

JohnV. Oldfield, RichardC Dore, 3) L HHibGrammabl&ate $ U U DWAIEY Publications.

3.

Clive Maxfield, *7KH'HVLJQ:DUULRUfV*XLGHWR)3*$VA (OV
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ADVANCED DIGITAL SIGNAL PROCESSING

PEGOEC
Instruction: 3 periods pemweek Duration of SEE:3 hours
CIE: 30 marks SEE:70 marks
Credits 3

PrerequisitesDigital SignalProcessingPC408ET)

CourseObjectives:
1. | Tocomprehenaharacteristicef discretetime signalsandsystems

2. | Toanalyzesignalsusingvarioustransformtechniques
3. | Toidentify various factorsnvolvedin designof digital filters

CourseOutcomes:On successful completion tife course, thestudents will bebleto

1. | DesignFIR and IIR filtersstructurefor differentapplications

2. | DesignFIR and lIRtypedigital filters with erroranalysis

3. | InterpretvariousDSPalgorithmsfor arithmeticoperations

4. | ldentify filter structures andvaluatethe coefficientquantizatioreffects

5. | Estimatepowerspectrum okignalsusingdifferentmethods

PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 3 2 3 2 3 - - - - - - -
CO2 3 3 2 2 2 - - - - - - -
CO3 3 2 2 - 2 - - - - - - -
CO4 3 3 2 3 2 - - - - - - -
CO5 3 2 2 2 3 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2/ 3 respectively.

UNIT #l
Digital Filter Structures: FIR filters - Direct form, Cascade form, Frequency sampling, Lattici
filter - Direct form I, Direct form Il, Cascade form, Parallel form Lattice & Lattice loader, Quanti|
of filter coefficients- Sensitivity to Quantization of filter coefficientQuantization of coefficients
FIR filters, Round off effects in digital filtersLimit cycle, scaling to prevent overflow.

UNIT =l

Digital Filter Design: Linear phase FIR filter, characteristic response, location of zeros, Design
filter - Windowing, Frequency sampling, Design of IIR filters from Analog filtdmpulse invarianci
Bilinear transformation, Matchedtzansform. Spectral transformatmaf lIR filters +FIR filter desig]
basedon WindowedFourier series tdesignof FIR digital filters with least tmeansquareerror 1
constrained.east ssquaredesignof FIR digital filters.

UNIT Il

DSP Algorithm Implementation: Computation of the discrete Fourier transform, Numbe
representationarithmetic operations, handling of overflow, tunabledigital filters, function
approximation.

UNIT IV

Analysis of Finite Word Length Effects: The Quantization process and errors, Quantizati
fixed #oint and floatingpoint Numbers, Analysis of coefficient Quantization effects, Analyg
Arithmetic Roundoff errors, Dynamic range scaling, sigitalnoise in Loworder IIR filters, Low
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Sensitivity Digital filter, Reduction of Product rowuodf errors feedback, Limit cycles in IR digi
filter, Roundoff errors in FFTAIlgorithms.
UNIT =V

Power Spectrum Estimation: Estimationof spectrafrom finite duration observationsignals,the
PeriodogramlseDFT in powerSpectralEstimation,Bartlett, WelchandBlackman,Tukey methods
Comparison of performance of Ndétarametric Power Spectrum Estimation Methods. Paral
Method of Power Spectrum Estimation, Relationship between-&aoteelation and Model Parameti
AR (Auto-Regressive) Process and Linear Prediction, YMédker, Burg and Unconstrained Le
Squares Methods, Sequential Estimation, Moving Average (MA) and ARMA Models.

Suggested Text Books :
John G.Proakis andDimitris G. 0D Q R O D N L V Sighdl Broa¥d3iy Principles,
Algorithms DQ G $S S O L F D WddiRap,\20023 +,

AlanV. Oppenheimand Ronald W.Schafer, 3'LVFUHWH 7LPH 6LJQI
3"Edition, PHI Publications.

Referencelext Books :
1 Glenn Zelniker, FredJ. Taylor, 3$GYDQFHG 'LJLWDO 6 IdeQrp @n

" |$SSOLFDWLRQV™ &5& 3UHVV

5 Li Tan, 3'L JL \&idnh& Processing-undamentalsand $S S O L F DAkddBmicPres

" |Publications.

3 EmanuelC. Ifeacher Barrie.W. Jervis, 3' 6 3+A Practical $ S S U R D'fedition, Pearso
" |Education.
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CMOS ANALOG IC DESIGN
PEG1CEC

Instruction: 3 periods pemeek Duration of SEE: 3hours
CIE: 30 marks SEE: 70 Marks
Credits:3

PrerequisitesVLSIDesign(PC414ET)

CourseObjectives:

1. | To developmodelsof basic CMOS amplifiers and Learn the conceptsof advancedcurrent
mirrors.

2. | Todesignandanalysddifferentialamplifier andtwo-stageoperationaamplifier.

3. | Tostudythe BandgapReferenceircuits.

Course Outcomes:On successfutompletion ofthecourse, thestudentawill be ableto

1.| Describethe small signaimodel ofMOSFETandanalysethe SingleStageAmplifiers.
2.| Analysethedifferentialamplifierswith MOS LoadsandCurrentmirror loads.
3
4
5

.| Analysethefrequency responsa amplifiers.
.| Designa fully compensated ocpmp andanalyse thérequency responsa the opamp.
.| Analysethe bandgapreferencecircuits.

PO1[ P02 PO3]| PO4 [ PO5| PO6 | PO7 | PO8[ PO9| PO10| PO11 | PO12
cor | 3 | 2 | 1| - - - - - - - - -
co2 | 3 | 3 | 1| - - - - - - - - -
co3 | 3 | 3| 2 | - 1| - - - - - - -
coa | 2 | 2 | 3 | - 1 | - - - - - - -
cos | 3 | 2 [ 1| 1] - - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

Basic MOS device PhysicsMOS FET device I/V characteristics, second order effects, MOS (
Capacitances, MOS small signal Model, NMOS verses PMOS devices.

Single stage amplifiers:Common source stage with resistive load, diode connected load, trioq
current source load, CS stage with source degeneration, source follower, Commata@aie>ai
boosting techniques, Casco@eldedcascode, choice of device models.

UNIT

Differential amplifiers: Single ended and differential operation, Basic differential pair, Cor
mode response, Differential amplifier with MOS loads, Gilbert cell.

Passiveand Active Current mirrors: Basic Currentmirrors, CascodeCurrentmirrors, Active
Current mirrors, Wilson and Widlar current mirrors

UNIT- 1l
Frequency Responseof Amplifiers: General Considerations,CommonSource Stage, Sourct
Followers, Commorate Stage, Cascode Stage, Differential Pair.
UNIT IV
Operational Amplifiers: General ConsiderationsOne stage Op-amp, 2- stage OP amp, Gair|
Boosting, Common mode feedbadkhase Margin, Frequency compensation.
UNIT &
Band Gap References: General considerations, Supply independent biasing, tempe
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independent references, negafiv@ voltage, positive TC voltage, Bandgap refered€€AT curren
generation

Suggested Text Books :

1. | BehzadRazavi,Designof Analog CMOS IntegratedCircuits, TataMcGrawHill. 2002

2. | JacobBaker.R.et.al. CMOSC Circuit Design,|EEE PressPrenticeHall, India,2000

Referencelext Books :

1. | David JohnsKen Martin, Analog IntegratedCircuit Design,JohnWiley & sons.2004

2. | Philip E. Allen andDouglasR. Holberg,CMOS Analog Circuit Design,Oxford University
Press, International Second Edition/Indian Edition, 2010.

3. | Paul.R.Gray& RobertG. Major, AnalysisandDesignof AnalogIntegratedCircuits,
JohnWiley & sons.2004
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loT SYSTEM DESIGN AND APPLICATIONS

PEG11EC
Instruction: 3periods per week Duration of SEE: 3 hours
CIE: 30 marks SEE:70 marks
Credits: 3

PrerequisitesMicro ProcessomlandMicro Controller (PC409ET)

CourseObjectives:

1. | Todiscusdundamental®f 0T andits applicationsandrequisiteinfrastructure.

2. | To describdnternetprinciplesandarchitectureandapplicationgelevantto IoT.

3. | Todiscussrivateandsecurity aspectsf 0T system.

CourseOutcomes:On successfutompletion ofthecourse, thestudentswill be ableto

1. | Understand loTechnologyandresearchdirections.

2. | Comprehendariousprotocolsandarchitectureof I0T.

3. | DesignsimpleloT systemswith 10T referencemodel

4. | Understandhevariousapplicationsof loT.

5. | Comprehendhe differentprivacyandsecurityapproacheat |oT.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1 3 2 1 1 - - - - - - - -
CO2 3 3 1 - - - - - - - - -
CO3 3 3 3 2 2 - - - - - - -
CcO4 2 2 3 - 2 - - - - - - -
CO5 2 2 1 2 - - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT =

IoT & Web Technology _The Internet of Things Today, Time for Convergence, Towardddfie
Universe, Internet of Things Vision, loT Strategic Research and Innovation Directions
Applications, Future Internet Technologies, Infrastructure, Networks and Communication, Prg
Data Management, Security, Privacy & Trust, Device Level Bnelgsues, loT Relate
Standardization, Recommendations on Research Topics.

UNIT =l

M2M to IoT #A Basic Perspectivelntroduction, Some Definitions, M2M Value Chains, IoT Va
Chains, An emerging industrial structure for 10T, The international driven global value cha
global information monopolies. M2M to lIeAn Architectural OverviewBuilding an architecture
Main design principles and needed capabilities, An 10T architecture outline, standards considt

UNIT =l

loT Architecture -State of the ArtxIntroduction, State of the art, Architecture Reference Mo
Introduction, Reference Model and architecture, 10T reference Model, 10T Reference Archit
Introduction, Functional View, Information View, Deployment and Operatiomal)/Other Relevan
architectural views.

UNIT =*IV

loT Applications: Introduction, IoT Physical Devices and Endpoints: Raspberry Pi, Interfaces
Programming pr Controlling LED and LDR using Pi, Opinions on loT Application and Valut
Industry, Home Management, Smart Cities, Smart Environment, Smart Energy, SeteiltaR(
Logistics, Smart Agriculture and Industry, Smart Industry and eHealth

45



Faculty of Engineering,O.U. With effectfrom the AcademicYear202526

UNIT zV

Internet of Things Privacy: Security and Governance Introduction, Overview of Governance, P
and Security Issues, Contribution from FP7 Projects, Security, Privacy and TrustData®Platform
for Smart Cities, First Steps Towards a Secure Platform, Smartie AppaishAggregation for tk
0T in Smart Cities, Security

Suggested Text Books :

Vijay Madisetti and Arshdeep Bahga,u, Q WH& QFings (A Handson
$ S S UR DEditioh, VPT, 2014.
5 Francisda Costa,u 5 H W K th@lhérqetbf Things:A ScalableApproach toConnecting
' (Y HU\W K'ledtidfi, Apress Publications, 2013.

Referencelext Books :

1. | CunoPfister, p* H WSAk€with thelnternet R 1 7 K L Q ASHM«iQ,2011.
Adrian McEwen,Hakim Cassimally,3'H V L J @él@tekrnetof 7 K L Q WAley India
Publishers,2014.
Vermesan, Ovidiu and Peter Friess, eds. Internet of things: converging technologies for s
environments and integrated ecosystems. River publishers, 2013.

1

2.

3.
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PRINCIPLES OF ELECTRONIC COMMUNICATION

OE601EC
Instruction:3periodsper week Durationof SEE:3hours
CIE:30marks SEE:70 marks
Credits:3
CourseObjectives:

1. | Toprovideanintroductionto fundamentatonceptsn theunderstanding of communications

systems.

2. | Todescribeghenetworkmodelandsomeof the networklayersincluding physicallayer,data link
layer, network layer and transport layer.
3. | Todiscusgheevolutionof wirelesssystemsand currentvirelesstechnologies.

Course Outcomes:On successfutompletionof thecourse, thestudents willbeableto

1.

Understand thevorking of analog andligital communicatiorsystems.

2.

Explainthe OSInetwork model and theorking of datatransmission.

3.

Describethe evolutionof communicatiortechnologiegrom traditionaltelephonysystemso
modern wireless communication systems.

4.

Differentiatebetweeranaloganddigital modulationtechniques

5.

Understandhe opticalfiber communicationink, structure propagatiorandtransmission
properties.

PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12

CO1

CO2

CO3

CO4

1
N
1
1
1
1
1
1
1
1

CO5

N|w|R[N(N|O
[EY

wjwNv|w(w|O

2 | - 1 | - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT =l

Introductionto CommunicationSystemsElectromagnetidcrequencySpectrum,Signal and ity
representation, Elements of Electronic Communications System, Types of Commu
Channels.

Signal Transmission Concepts: Baseband transmission and Broadband trang
CommunicationParametersTransmitted power, Channel bandwidth and Noise, Need for
modulation Signal Radiation and Propagation: Principle of electromagnetic radiation, T
Antennas, Antenna Parameters and Mechanisms of Propagation.

UNIT =i

Analog and Digital Communications: Amplitude modulation and demodulation, FM mod
and demodulation, Digital converters, Digital modulation sches#e3K, FSK, PSK, QPSK
Digital demodulation.

UNIT =l

Data Communication and Networking: Network Models, ®®idel, Data Link LayetMedig
Access control, Ethernet, Network Layerdnternet Protocol(IPv4/IPv6),Transport Layer+
TCP,UDP.

UNIT -IV

TelecommunicatiorSystemsTelephones, Telephone system, Paging systetesnet Telephon
Optical Communications:Optical Principles, Optical CommunicationSystems,Fiber#ptic
Cables, Optical Transmitters & Receivers, Wavelength Division Multiplexing
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UNIT -V

Wireless Communications: Evolution of Wireless Systems: AMBSM, CDMA, WCDMA,
OFDM. Current Wireless Technologies: Wireless LAN, Blueto®®AN and ZigBee, Infrarec
wireless,RFID communicationUWB, Wirelessmeshnetworks,Vehicularad hocnetworks.

Suggested Text Books :

Louis E.Frenzel, 33ULQFLSOHVRI(OHFWURQLFd&dRiéhPXQId:
GrawHill,2008.

2. Behrouz AForouzan,3' DWD&RPPXQLFDW L R Q"¢@tiorGIMHR0ZR U N
ReferencelText Books :

1. George Kennedy, Bernard Davis, 3(OHFWURQLF&RP P X @editibriy Mé
GrawHill,1999.

2. Rappaport T.S.3:LUHOH VVF R P P ¥X«itichPRats&Elvcation,2010.

3. Wayne Tomasi, 3$ G Y D EREtrGnic Communications 6 \ V W H &&(dition, Pearso
Education.

49



Faculty of Engineering,O.U. With effectfrom the AcademicYear202526

DIGITAL SYSTEM DESIGN USING VERILOG HDL

OEG602EC

Instruction:3periodsper week Duration of SEE3 hours
CIE:30 marks SEE:70marks
Credits:3

Course Objectives:

1. | Tofamiliarizewith variousmodelingstyles:structural dataflowand behaviorabf Verilog HDL.

2. | Todevelopcombinationahndsequentiatircuitsusingvariousmodelingstylesof Verilog HDL.

3. | Toreviewtheimplementation oVerilog HDL Modelingusing reatime examples.

Course Outcomes:On successful completion diie course the students will bebleto

1. | ImplementanddistinguishdifferentVerilog HDL modelingstyles

2. | Constructandanalyze VerilogHDL modelsof combinational andequentiatircuits.

3. | DesignanddevelopVerilog HDL modelingandtestbenchfor digital systemdgor thegiven
specifications.

4. | OutlineFPGAdesignflow andtiming analysis.

5. | Understand theealworld design examplesuchas UART timers,andCPUs.

PO1] PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12
colr | 3 | - 2 | - 2 - - - - - - -
co2 | 3 | 2 3] 2] 3] - - - - - - -
CO3 | 2 - 3 | - 3 | - - - - - - -
coa | 3 | 2| 3] 3] 2 - - - - - - -
cos | 2 | 2 | 3] 3] 3] - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2/ 3 respectively.

UNIT -
Structuralmodeling:Overviewof Digital Designwith Verilog HDL, Basicconceptsmodulesand
ports, gatdevel modeling, hazards and design examples.

UNIT -II

Dataflow andSwitchlevel modeling:dataflow modeling,operandsindoperatorsSwitchLevel
Modeling: CMOS switches and bidirectional switches and design examples.

UNIT -llI

Behavioral Modeling: Structured Procedures, Procedural Assignments, Timing C
Conditional Statementsmulti-way branching,Loops, Sequentialand Parallel blocks, Genera
blocks. Combinational, sequential logic modules and design examples.
UNIT -IV

Synthesis and Verification: Tasks and Functions: Differences between Tasks and Function:s
HDL synthesis, Application Specific IC (ASIC) and Field Programmable &adg (FPGA)desigt
flow. Verification: Timing analysisandTestbenchdesign .Designexamples.

UNIT -V

Realtime implementations: Fixe®oint Arithmeticmodules:Addition, Multiplication, Division
Arithmetic and Logic Unit (ALU), Timer, Universal Asynchronous Receiver and Trans
(UART), CPU design: Datapath and control units.
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Suggested Text Books :

1. [Sameer Palnitkar? 9 H U LMIDR A Guide to Digital Design and 6\ Q W K PI'"édition
PearsoriEducation,2006.

2. Ming-3'LJLWDO 6\VWHP 'HVLJQV DQG 3UDFWLFHV 8VI
edition, 2008.

ReferencelText Books :
1. |J.BhaskerAVerilogHDLPrimer,2%dition,BS Publications2001.

2. |CharlesRoth,Lizy. K.John,ByeongKil Lee;Digital SystemsDesignUsingVerilog'édition
Cengagd.earning,2015.

3. [T.R.Padmanabha.BalaTripuraSundari23'H V LtlrQughVerilog +'/" Studentedition
Wiley Publishers,2008.
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COMMUNICATION SYSTEMSLAB

PC651EC

Instruction: 2 periods perweek Durationof SEE:3hours
CIE:25marks SEE:50 marks
Credits:1

CourseObjectives:

1. | Todemonstratd&M, FM, Mixer, PAM, PWM, PPMandmultiplexingtechniques.
2. | Tounderstan@ndsimulatedigital modulation(i.e., ASK, FSK,BPSK,QPSK)generation.

3. | Tomodelanalog pulsemodulationPCM, DeltaandDigital modulationtechniquesising
CAD tools.

Course Outcomes: On successful completion tife course the studentswill be ableto

1. | Understancindsimulatemodulationand demodulationf AM andFM.

2. | Constructandunderstand theeedfor preeemphasiandde-emphasiatthetransmitterand
receiver respectively.

3. | Simulatethe PAM, PWM & PPMircuits.

4. | Understand generation and detection of baseband transmission (i.e., PCM, DM, and
and bandpass transmission (i.e., ASK, FSK, PSK, MSK and QPSK)

5. | Understandheerror controlcoding.

PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
CO1 3 3 2 3 2 - - - - - - -
CO2 3 2 2 2 1 - - - - - - -
CO3 3 3 2 1 2 - - - - - - -
CO4 3 3 3 2 3 - - - - - - -
CO5 3 2 2 2 2 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

List of Experiments
PART-A
Analog Communication

1. Amplitude ModulationandDemodulation.

2. FrequencyModulation anddemodulation.

3. PreemphasisndDe-emphasisandplot thefrequencyresponse.

4. Multiplexing TechniquegFDM and TDM).

5. Mixer Characteristics anplot thefrequencyresponse.

6. Verification of SamplingTheorem.

7. PWM, PPMgeneratioranddetection.

8. GeneratiorandDetectionof AM, FM, PAM, PWM, PPM modulationtechniquesusing

MATLAB/Simulink/Lab-view.

PART-B
Digital Communication

1. PCM modulation andemodulation.
2. Channekencodinganddecoding.
3. LinearandAdaptiveDeltaModulationandDemodulation.
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4. ASK generatiorandDetection.
5. FSKandMinimum Shift Keying generatiorandDetection.
6. ASK generatiorandDetection.
7. GeneratiorandDetectionof PCM, DeltamodulationandDigital modulationscheme$ASK, FSK,
BPSK, QPSK) by using MATLAB/Simulink/Laliew.

NOTE:

1. At leasttenexperimentso beconductedn thesemester.
2. Minimum of 5 from PartA and5 from PartB is compulsory.
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DIGITAL INTEGRATED CIRCUITS DESIGN LAB

PC652EC
Instruction: 2 periodsperweek Durationof SEE: 3hours
CIE: 25marks SEE: 50 Marks
Credits: 1

CourseObjectives:

1. | TodevelopverilogHDL codefor digital circuitsusinggatelevel, dataflow andbehavioral,
modeling and Verify the design block using stimulus.
2. | Tostudy thevVLSI CAD tools.

3. | Toimplementtransistordevel circuits.

Course Outcomes:On successful completion tife course, thestudents will bebleto
1. |Write the VerilogHDL programs irgate level andata flowmodeling.

2. Implementcombinationabnd sequentialircuitsusingVerilog.

3. |Analyzedigital circuitsusing VLSICAD toolslike Mentor Graphics’ Cadence
4. DesignCMOScircuits likebasicgatesaddersatthetransistorevel

5. [Implement théayout ofsimpleCMOScircuits likeinverter anchasicgates.

PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 2 2 3 - - - - - - -
CO2 3 3 3 2 2 - - - - - - -
CO3 2 3 3 3 3 - - - - - - -
CO4 3 2 3 3 3 - - - - - - -
CO5 2 2 3 2 2 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

List of Experiments:
Part-A
Write the CodeusingVerilog andsimulate thdollowing:

1. Write structuralanddataflowVerilog HDL modelsfor
a) 4-bit ripple carryadder.

b) 4-bit carry Adder +cum Subtractor.

c) 2-digit BCD adder/ subtractor.

d) 4-bit carrylook aheacdadder

e) 4-bit comparator

2. Write aVerilog HDL programin behavioraimodelfor
a) 8:1 multiplexer

b) 3:8decoder

c) 8:3encoder

d) 8 bit parity generatoendchecker

3. Write aVerilog HDL programin Hierarchical structurainodelfor
a) 16:1 multiplexer realizatiorusing 4:1multiplexer
b) 3:8 decoderrealizationthrough2:4 decoder
c) 8-bit comparatousing4-bit comparators and additionialic
4. Write aVerilog HDL programin behavioraimodelfor D, T andJK flip flops, shift registers
andcounters.
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5. Write aVerilog HDL programin structural and behavioradodelsfor
a) 8 bit asynchronous ugown counter b) 8 bit synchronous wglowncounter

6.Write a Verilog HDL program for4 bit sequenceéletectothroughMoore statenachines

7.Write aVerilog HDL programfor 4 bit sequencéetector througMealy statemachines
PART-B

Transistor_evelimplementation o£MOS circuitsusing VLSICAD tool

1. BasicLogic Gates: InverteflNAND andNOR

2. Half Adderand FullAdder

3. 2:1 Multiplexer and4:1 Multiplexer using2:1 Multiplexer

4.0nebit comparator antbur-bit magnitudecomparatousingonebit comparator

5. Implementthe Layoutof CMOS Inverter.

6. Implementthe Layout ofCMOSNAND.

Note:

1. A total of 10 experimentsnust becompleted irthe semester.
2. Minimum of 5 experiments fronfPartA and5 fromPartB is compulsory.
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TELECOMMUNICATION LAB

PC653ET
Instruction: 2 periodsper week Duration of SEE: 3ours
CIE:25marks SEE:50marks
Credits: 1

Course Objectives:

1. | Tounderstand conceptuafoundationfor thestudyof datacommunications using the opt
Systems interconnect (OSI) model for layered architecture.

2. | Tounderstandhe performancef data linklayerprotocolHDLC.

To understanahetworklayerrouting protocolsandalgorithms.

w

ourse Outcomes:On successfutompletionof the coursethe studentsvill be ableto
Understandhe working ofvarious networkopologies ircircuit and packeswitching.
ImplementHDLC protocol for Bit and Character Stuffing

Analysetherouting algorithms to find the shortest path.

AnalyseEPABX switching mechanisrandVoice over Internet Protocol.

Evaluate the performance of Pure and Slotted ALOHA system.

SHENEIIN @

CO1
CO2
CO3
CO4
CO5

wN W[ WO

wW(N|W|[N N[O

RPN INO

wWINNINIF(O

wW(N (N[~ (NO
1
1
1
1
1
1
1

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

List of Experiments

1. Studyof networkdevicesn detail
2. A HDLC frame to perform the following.

i. Bit stuffing

ii. Character stuffing.
. Distancevectoralgorithmand findpathfor transmission.
Simulation of routing algorithmBijkstra/BellmanFord algorithm to computie shortestouting
path
5. Configurationof a networkusingdifferentroutingprotocols.
6. Design and simulation of Star, Bus, Ring LAN topologies in Telecommunication Systems
7
8

H~ w

. Study of Switching mechanism in EPABX.
. Study of FS- T Switching and Generation of Time Switching Signal usihdtiplexer, Spaced
Switched Signal, Observe Cross talk.
9. Analysis, Simulation and Study of ISDN layers
10. Simulation of TCP/IP Model Protocol using Network Simulator.
11. Implement Pure and Slotted ALOHA systems and analyze their throughput.
12. Study of Features of Voice over Internet Protocol.
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NOTE:
1. At leasttenexperiment$o beconductedn thesemester.
2. Preferred Simulation Tools are Cisco Packet Trace for LAN Topologies, LOGNSBINS3
Asterisk for Digital Switching in EPABX Systems

Online References:

1. https://onlinelibrary.wiley.com/doi/book/10.1002/0471208051
2. https://en.wikipedia.org/wiki/Telecommunication
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SUMMER INTERNSHIP

PWG654EC

Instruction: NA Duration of SEE:NA
CIE: 50 marks SEE:NA
Credits 2

CourseObjectives:

1. | Toenhanceracticalandprofessionaskills.

2. | To providetraining in soft skills and also train them in presenting seminars and techn
report writing.

3. | Toexposehestudentgo industrypractices and teamork

CourseOutcomes:On successful completion dtfiecourse, thestudents will beableto
1. | Acquire practicalexperienceof softwaredesignand developmentand coding practices
within Industrial/R&D Environments.

2. | Understandvorking practicesvithin Industrial/R&D Environments
3. | Prepareeportsanddelivereffectivepresentation.
4. | Demonstrateffectivewritten andoral communicatiorskills
5. | Innovatein various engineerindisciplines andurturetheir entrepreneuriatieas.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 3 2 2 2 1 - - - - -
CO2 2 1 2 1 1 3 1 - - - - -
CO3 2 1 1 1 1 1 1 - - - - -
CcO4 1 1 1 1 1 1 1 - - - - -
CO5 2 2 3 2 2 2 1 - - - - -

Correlation rating: Low / Medium / High: / 2 / 3 respectively.

Summer Internship is introduced as part of the curriculum for encouraging students to work on problems
of interest to industries. A batch of three students will be attached to a person from the Government or
PrivateOrganizationgComputer Industry/Software Companies/R&D Organization for a period of 4 to 6
weeks. This will be during the summer vacation following the completiotheflll-year Course. One
faculty coordinator will also be attached to the group of 3 students to monitor the progress and to interact
with the industry ceordinate (person from industry).
The course schedule will depend on the specific internship/training experience. The typical time per topic
will vary depending on the internship

- Overviewof company/project

- Safetytraining

- Discussionsvith projectteams

- Backgroundesearch, reviewf documentswhite papersandscientific papers

- Planning designingandreviewingthe plannedwork

- Executingtheplans

- Documentingorogressexperimentsandothertechnicaldocumentation

- Furtherteamdiscussionso discusgesults

- Final reportwriting andpresentation
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After the completiorof the project,eachstudent willberequiredto:
1. Submitabrief technicalreporton the projectexecutedand
2. Presenthework througha seminar tall(to be organizecdby the Department)

Award of internal marks are to be based on geefprmance of the students at the workplace and awarded
by industry guide and internal guide (25 Marks) followed by presentationbefore thecommittee

constitutedby the department(25 Marks). One faculty memberwill co-ordinatethe overall activity
of Industry Attachment Program.

Note: Studentshave to undergosummerinternshipof 4 to 6 weeksat the end of semesteVI and
credits will be awarded after evaluation in VII semester.
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