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I _ SEIVIESTER

Code No. Course Category Periods / Week Maximum Marks

T P FE Total
Theorv Course{s}
20PtvtA'104 Applied [,4athematics for Electronics

Enqineers 3 2 0 40 60 r00

20PAE101 qdvanced Digital System Design PC 3 0 0 3 40 60 '100

20P4E102 qdvanced Drgrtal Sjgnal Processing PC 3 2 0 4 40 60 100

20PAE103 qSlC and FPGA Design PC 3 0 0 3 40 60 100

2OPEAXXX Professional Elective I PE 3 0 0 3 40 60 100

2OPEAXXX Prolessronal Elective ll PE 3 0 0 3 40 60 100

PracticalCourse
20PAE105 Electronic Sysiem Design Laboratory PC 0 0 4 2 50 50 100

I oral 21 22 290 4',to 700

II- SEMESTER

Code No. Course Categor!
Periods / Week Maximum Marks

'I P FE total

Theorv Course{s)

2APAEzo1
Advanced lmage& Video
Pfdcessino

PC 3 2 0 40 60 '100

2APAE202
Soft Computing and Optimization
Iechnioues

PC 3 0 0 3 40 100

20PAE2A3 Low Power VLSI PC 3 0 0 3 40 100

20P48204
qdvanced Microprocessors and
Microconirollers Arch itectu res PC 3 0 0 3 40 60 '100

2OPEAXXX )rofessronal Elective-lll PE 3 0 0 3 40 60 '100

2OPEAXXX rrofessional Eleclive-lV PE
3 0 0 3 40 60 '100

EmDlovabilitv Enhancement courses.

20PAE205 ferm Paper Writing and Seminar EEC 0 0 4 2 50 100

I ota 18 2 290 4'to 700

CHAIRMAN . BOARD OF STU[]|EE cltAtRMAN. ACADEftlTC CoUNqt



M.E. Applied Electronics (R2020)

III - SEMESTER

Code No. Cou
rse

Category Periods /
week

Maximum
Marks

L
'I P Tota

I

Theory Cource{s)

20PEE301 iesearch l\rethodology and
ntellectual Prooertv Riohts

PC
3 0 0 3 40 60 '100

2OPEAXXX rf ofessional Elective V PE
3 0 0 3 40 60 100

2OPEAXXX Professional Elective Vl PE
3 0 0 3 40 60 100

Employability Enhancement Courses

20PAE301 rroject Work Phase- | EEC 0 0 12 6 50 50 '100

TOTAL 0 12 15 17N 230 400

IV. SEMESTER

Code No. Co
ur
se

Category
Periods /
Week

Maximum Marks

P Tota

nnployability Enhancement Courses

20P4E401 Project Work Phase -ll lEEc 0 0 24 12 50 50 100

tota 0 0 24 12 50 50 r00

TOTAL CREDITS TO BE EARNED FOR THE AWARD

CREDITS SUMMARY

OF THE DEGREE = 70

S. No Category
CREDITS PER SEMESTER Total Credit

(ArcTE)
Credits in %

ll l

1

PC 13 3 2A 42

PE 18

EEC 12 20

Total 22 2'l 15 12 70 100

FC - Foundation course
PL; - PfOteSStOnat uote
PE - Professional Electives
EEC - EmployabrIty Enhance.nent Courses

MC - Nlandatory Courses (Non-Credit Cources)
CA - Continuous Assessment
FE - Final Examination

Approvecl in Academic Council MeetingPassed in Board of studies Meeling on 28.10.2020
on 06.11.2020

${N\R$AN'B
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M.E. Appliecl Electrcnics (R2020)

LIST OF PROFESSIONAL
ELECTIVES

Code No. Gourse
Cate
gory Periods /

Week
Maximum

Marks

L T P CA FE Total

Theory Course(s)

Semester |. Elective I

20PEA00'l Digital Control Engineering PE 3 0 0 3 40 60 100

20PEA002
Oornputer Architecture and
Parallel Processinq

PE
3 0 0 3 40 60 100

20PEAo03 IAD for VLSI Circuits PE
3 0 0 3 40 60 100

20PE4004
Electromagnetic Interference
and Comoatibilitv

PE
3 0 0 3 40 60 100

20PEAo05 Embedded & RealTime Syslems PE
3 0 0 3 40 60 100

Semester l- Elective ll
20PEA006 YLSI Design Techniques PE 3 0 0 3 40 60 '100

20PEAo07 Nano Elechonics PE
3 0 0 3 40 60 100

20PEA008 Wireless Adhoc and Sensor Networks PE
3 0 0 3 40 60 100

20PEA009 High Performance Networks PE
3 0 0 3 40 60 100

Semester ll- Elective lll

20PEA010 DSP Processof Architectufe
and Proofamminq

PE
3 0 0 3 40 60 '100

20PEA0'11 RF System Design PE
3 0 0 3 40 60 '100

20PEA.012 Speech and Audio Signal Processing PE
3 0 0 3 40 60 100

20PEA013 nternet of Things PE
3 0 0 3 40 60 100

Semester ll Elective lv
20PE4014 lolid State Device l\rodeling

rnd Simulation
PE

3 0 0 3 40 60 100

20PEAo15 iystern on Chip Design PE
3 0 0 3 40 60 100

20PEAo16 toboiics PE
3 0 0 3 40 60 100

20PE4017 rhysical Design of VLSI Circuits PE
3 0 0 3 40 60 100

Q}|ilRMAX 
.BoARD QF STUDIE$

Passed in Board of studies Meeting on 28.10.2024 Apprcved in AcaTc couyMeetins on 06.11 2o2o

V
CHAIRMAN.ACA[)F|!/IIC COUNCII.



Semester lll- Elective V
20P8A018 Signal lntegrity for High Speed

lesion
PE

3 0 0 3 40 60 100

20PEAo19 VIEMS and NEMS PE
3 0 0 3 40 60 100

20PEA020 Secure Computing Systems PE
3 0 0 3 40 60 '100

20PE^.021 ?attern Recognition PE
3 0 0 3 40 60 100

Semester lll- Elective Vl

20PE4022 lF lC Design PE
3 0 0 3 40 60 100

20PEAo23 {ano Scale Devices PE
3 0 0 3 40 60 100

20PE4024 System-on-Chip Design PE
3 0 0 3 40 60 '100

20PEAO25 y'Vavelets and Signal Processing PE
3 0 0 3 40 60 100

Passed in Boad of studies Meeting on 28.10.2020 Approved in Academic CounY Meetingon 06.11.2020

\1.,/

M.E. Applied Electonics (R2020)

CHAIRri4AN . ACAI)EI|IIC COUNCIL

Listof special electives

Code No. Course
. Cate
gory Periods /

Week

Maximum
Marks

I P Total

Theory Course(s)

Special Elective

20sE4025 Human Computer lnteraction PE 3 0 0 3 40 60 100

20sEA026. Deep Learning Techniques PE
3 0 0 3 40 60 100

20sEAO27 lmage Processing Applications 3 0 0 3 40 60 100



M.E. Applied Eleclronics (R2020)

I SEMESTER

20PMAl04 APPLIED MATHEMATICS FOR ELECTRONICS ENGINEERS L T P

0

Nature of Course Toandatio-n co-urse

Pre requisites NIL

Course Objectives
The course is intended to

1- Demonstrate various analytical skills in applied mathematics

2. Understand the basic concepts in , matrix lheory

3. Siudy pedormance of probability and random variables

. 4. Study the mathematical areas of dynamic programmlng

5. Study the mathemaiical areas queuing theory

Course Outcomes

etion of the sludents will be able to

Course Contents:

UNIT I FUZZY LOGIC
Classical logio - Multivalued logics - Fuzzy pfopositions - Fuzzy quantifiers'

UNIT IV DYNAMIC PROGRAMMING
Dynamic programming - Principle of optrmality - FoMard and

oidynamic programming - Problem of drmensionality

UNIT V QUEUEING MODELS

12

backward recursion - Applications

't2
models - Llttle's formula - lvlachine

TOTAL: 60 PERIODS

Apprcved k Acaden\Councilf eeting on 0611.2020

\/
\/

12

UNIT II MATRIXTHEORY 12

Ci'oL"f<vOe"ompo"itlon - Generalized Eigenvectors - Canonical basis - QR facto zation -

Least squares method - Singular value decomposition

UNIT III PROBABILIT{ AND RANDOM VARIABLES 12

pi"oJritv - Axioms of probabiliiy - conditional probability - Baye's theoGm - Random

";;;ies' 
prooatitity function I Moments - Ivloment generating functions and their

"i"""rti"" - 
Binomiaj, Poisson, Geometric' Uniform, Exponential' Gamma and Normal

distributions - Function of a Random variable

Poisson Process - Nlalkovian queues - Single and multi server

interference model- Steady state analysis - Self service queue

CO.No. Course Outcome
Blodm's

Level

co1
Select the concept of fuzzy sets, knowledge representation uslng

lazzy tules.
Analyzing

co2
Skach the \ra"b,rs nethods in matrix theory tq solve system of linear

]ouahons
Apply

co3

co4

qssociate the Computation of probability and moments with

rtandard distributions.
Understand

nfer the l\Iathematical areas in Dynamic Programmrng Understand

co5
-trmang the basa characteristic features of a queuing system

tnd acquire skills iil analyzing queq!gl!9998- understand

Passed in Board of studies Meeting on 28 10 2020

CHAIRMAN' AEA[JE||4IC COUNCIL



REFERENCES:

l.Bronson, R., "l\latrix Operations", Schaum's Outline Series, Nrccraw Hill, 2011.
2.George, J. Klir. and Yuan, 8., "Fuzzy sets and Fuzzy logic, Theory and Applications", Prentice

Hall of India P!,1. Lld., 1997.
3.Gross, D. Shortle J. F., Thompson, J.M., and Harrjs, C. l\,,1., "Fundamentals of Queuing

Theory", 40 Edition, John Wiley, 2014.
4.Johnson, R.A., Miller, I and Freund J., "Miller and Freund's Probability and Statistics for

. Engineers", Pearson Education, Asia, I'h Edition, 2015.
5.Taha, H.A., Operations Research: An lntroduction", 9r" Edjtion, Pearson Education,

Asia, New Delh, 2016.

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program
SDecific Outcomes (PSOs)

COs

POs PSOs

1 4 7 10 11 1 2 3

co1 3 3 2 3 2 3

co2 3 3 2 3 2 3

co3 3 3 2 3 2 3

co4 3 3 2 3 2 3

co5 3 3 2 3 2 3

3l Hrqh 2l Medium 1

Passed in Board ol studies Meeting on 28.10.202A ApToved in Academic

M.E. Applied Eleclronics (R2020)

ouncil Meeting on 06.1 1 .2420

Formative assessment

Bloom's
Level Assessment Component Marks

I otal
marKs

Remember Classroom or Online Quiz 5

15Understand Class Presentation/Power point presentato'r 5
Attendance 5

Summative Assessment

Bloom's category
continuous Assessment Tests

Terminal

Examination (601
1

(7.5)
2

(7.5)
3

(10)

Remember 10 1U 1U 20

Understand 10 '10 10 20
0 0 0 0

30 30 ou
Evaluate 0 0 0 0

Create 0 0 0 0

CHAIRMAN .BOARD OF STUDIES CHARMAN. ACADEI]1IO COUNCIT
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M.E Apptrcd Electrcntcs lR2a20)

Course Objectives

The couNe is intended

1. To introduce methods to analyze and design synchronpus

2. To introduce methods to analyze and design asynchronous seq uential circuits

3. To.Find the fault diagnosis and testability algorithms

4. To introduce the architectures of programmable devices

5. To introduce design and implementation of digital circuits using programming tools

Coutse Outcomes

of the students will be able to

CO.No.

qnatyze and aesrgn sequentiat

Coutse Outcome

synchrcnous circuits.

Bloom's
Level

co1
Analyzing

co2 \nalyze and design Analyzing

co3 lergn and use fautt d|agnosis and testability algorithms Understand

co4 uentfv tn*+r,r;e"ts anO specifications of the system required for

a oiven apphcation

Understand

co5 J--ry t-he u". progt"mming tools for implementing digitalcircuits

)f IndLstry sta'ldards

Understand

course Contents:

UNIT I SEQUENTIAL CIRCUIT DESIGN 9

nnatvsis ot ctocteo svnchronous sequential circuits and modeling- State diagram' state table' state

irriJ"..iqn.unt 
"nc'teduchon-Desrgn 

of synchronous sequential circuits design of iterative circuits-

ASI\I chart and realization using ASM

UNIT II ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 9

Anaivsis of asvnchronous sequential cifcuit - flow table reduction-races-state assignment-transition

iuoiJ 
"nJ 

oroirr".. in transiiron table- design of asynchronous sequential circuiFsiatic' dynamrc

,J 
"*"nt'uf 

hazads - data synchronizers - mixed operating mode asynchronous circuits -
desgning veiding machine controller

UNIT NI FAULT DIAGNOSIS AND TESTABILIry ALGORITHMS 9

fzuiitaute metnoO-patn sensitization method - Boolean difference metho+D algorithm - Tolerance

ieli;d; f il;;;taci algorithm - Fault in PLA - Test generation-DFT schemes - Built in self

ICSI

.UNIT IVSYNCHRONOUS DESIGN USING PROGMMMABLE DEVICES 9

piogiu.tning tgi" o""rce families - Designing a synchrcnous seqlenlial circuit usins PLAPAL -
Reahzation off:nile slale machine using PLD- FPGA-Xilinx FPGA-Xr||nx 4000

UNIT V SYSTEM DESIGN USING VERILOG 9

fhrawar. ffrfoO.ffing \/Vith Verilog HDL - Logic System D€ta Types and Operators For N/odeling in

v.nto Hof - e"na'uiotal Descriptions rn VJrrlog'HDL - HDL Based Synthesrs - Synrhesis of F nite

ii"i" i',ru.t'n""- ttrr"tLrrat mocieting - compil;ton and s'mulation of Verilog code -Test bench -

Rea|izationofcombinationa|andsequentia|circuitsusingVeri|og.Registers-counters_
sequential machine - serial adder - Multiplier- Divider- Design of simple microprocessor

TOTAL:45 PERIODS

Apprc;ved in Acadenic\ounci! )leelins 
on b6 11 2020

\,/

20PAEt01 ADVANCED DIGITAL SYSTEM DESIGN T P

0 0 3

Nature of Course Professional Core
Pre requisites Tundamefief of Digiiaf System Circuits

Passed in Board af studies Meeting on 28 10 2020

EHARIIIAN. AEANfi WC C()UNCIL



_ M E. Applied Electronics (R2020)

FiEFERENCES:
l.Charles Hurth Jr "Fundamentals of Logic Design" Thomson Learning 2004

2.M.D.Ciletti , Modeting, Synthesis and Rapid Prototyping with the Verilog HDL, Prentice

Hall 1999.

3.1\4.G.Arnold, Verilog Digital -ComputelDesign, Prentice Hall (PTR), 1999

4.Nripendra N Biswas "Logic Design Theory" Prentice Hall of India,200'1

5.Parag K.Lala "Dig.iial system Design using PLD" B S Publications,2003

6.Parag K.Lala "FaultTolerant and FaultTestable Hardware Design" B S Publications,2oO2

7.S. Palnitkar, Verilog HDL -A Guide to Digital Desagn and Synthesis, Pearson , 2003.

Mappingrcf Course outcomes (cos) with Program Outcomes (POs) Program
SDecific Outcomes (PSos)

COs
POs PSOs

1 4 7 8 I 't0 11 1

co'1 3 2 2 3 2 3

coz 3 2 2 3 2 3

co3 3 2 2 3 2 3

co4 3 2 2 3 2 3

co5 3 2 2 3 2 3

3 High 2 | N/ledium I

Passed in Board of stuclies Meeting on 28 10-2020 Approved in Academic Council 6.11.2020

Formative assessment

Bloom's
Level Assessment ComPonent Marks

total
marks

Remember Classroom or Online Quiz 5
15Understand Class Prcsentation/Power point presentalon 5

Attendance 5

SnmmmtaAsseaarnenl

Bloolh's Category
Continuous Assessment Tests

Terminal

Examination (60)(7.5) (7.5) (10)

Remember t0 10 10 20

Understand '10 10 10 20

Apply 0 0. U 0

30 30 30 60

Evaluate 0 0 0 0

Create 0 0 0 0

do'**o* 'too*o oF sTuDlEs cHAiRlf,Al{ - ACADEMIC couilClt



20PAEl02 ADVANCED DIGITAL SIGNAL PROCESSING T P

2 0
Nature of Course Pfofessional Core
Pre requisites Desgn for digital Signal Processing

M.E. Applied Electronics (R2020)

CouIs€ Objectives

The course is intended

'1. To develop the mathematical description and modeling of discrete time random signals
2. To apply the conversant with important theorems and .andom signal processing algorithms
3. To apply Wiener filtering and Linear filtering.

. 4. To leams relevant figures of mefit such as power, energy, bias and consistenc!
5. To familiar with estimation, prediction, filtering, MultiMate concepts and techniques

Course Outcomes
On successful completion of the course, students will be able to

't2

UNIT II SPECTRUM ESTIMATION at

UNIT III SIGNAL MODELING AND OPTIMUM FILTERS
,t2

UNIT IV ADAPTIVE FILTERS

Course Contentsl

UNITTDISCRETERANDOMSIGNALPROCESSING
Discrete aandom processes - Ensemble averages -Wide sense stationary process - Properties

- Ergodic process - Sample mean & variance _ Auto-correlation and Auto-corfelation

matri;esProoerties - White noise process - Weiner Khitchine relation - Power spectral density -
Fillering random process - Spectral Faclorization Theorem - Special types of Random P'ocesses -
ARlVlA, ARMA Processes - Yule-Walker equations

Bias and Consistency of estimators - Non-Parametric methods - Periodogram - l',,]odified

Periodoqram - Badeit's method - Welch s mehod - Blackman-Tukey method - Parametric

methgda- AR, IMA and ARMA spectrum estimation - Performance analysis of estimators

'lntrcduction- Least square method - Pade approximation - Pfony's method - Levinson Recursion -
Lattice filter - FIR Wiener filter ' Filtering - Linear Prediction - Non Causal and Causal llR Weiner

Filter - Mean square error - Discrete Kalman filter'

RLSsliding window RLS

Passed in Board of studies Meeting on 28 10'2420

FiR Adaptive filters - Newton's steepest descent method -Widrow Hoff LI\4S Adaptive algorithm

- Conveiqence - Normalized L[rS - Applications - Noise cancellation _ channel equalization -
echo canieller - Adaptive Recursive Filters - RLS adaptive algo.ithm - Exponentially weighted

Apprcved in Acaden\Counc)l Meetins on 06.11.202a

V

CO.No. Course Oulcome
Bloom's

Level

co1
qpply the time domain and frequency domain description of Wide
Sense Stationary process in terrns of matrix algebra and relate to

inear algeb|a concepts.

Applv

co2 3ketch the W-K
lpectrum estimation,

theorem, spectral factorization theorem,
bias and consistency of estimators.

Apply

co3 Explain the Linear Filtering and Wiener filtedng Understand

co4 :stimate LMS algorithms, Levinson recursion algorithm,

ipplications of adaptive filters
Understand

co5 lelate Decirnation, interpolation, Sampling rate conversion,

trpplica ons of multirate signal process,ng
Understand

- BOARD OF STUDIES CHAIRI,,IAN - AEANE!']IIG COUNCIL



M.E. Applied Eleclronics (R2020)

UNITV MULTIRATE SIGNAL PROCESSING 12
Decimation - Interpolation - Sampling Rate conversion by a rational factor l/D - Multistage
jmplementation of sampling rate conversion - Polyphase filter structures - Applications of multirate
signalprocessing.

TOTAL: 60 PERIODS

REFERENCES:

'1.John G. Prdakis. Dimitris G. lranolakis, Drgtals€nal Processing" Prentice Hall of
New Delhi, 2005.

2 Monson H. Hayes, "Statistical DigitalSignal Processing and lvodeling", John Wiley
Inc., NewYork, 2006.
3.P. P. Vaidyanathan, "Multi€te Systems and Filter Banks", Prentice Hall, 1992.
4.S. Kay," [Iodern spectrum Estimation theory and application", Prentice Hall, Englehood a. Cliffs,

NJ1g88.
5. Simon Haykin, "Adaptive Filter Theory', a. Prenlice Hall, Englehood Cliffs, NJ1986.
6. Sophoncles J. Orfanidis, "Optimum Signal Processing - N4ccraw a. -Hrll, 2000.

a. India,

and Sons

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes {PSOs}

COs
POs PSOs

1 7 8 9 10 1'l 12 2

co1 3 2 2 3 2 3

co2 3 2 2 3 2 3

co3 3 2 2 3 2
co4 3 2 2 3 2 3

co5 3 2 2 3 2 3

3 High 2 | N4edium

Formalive assessmenl

Bloom's Level
Assessment Component Marks

Total
narks

Remember Classroom ef Online Quiz 5
Understand ulass Presentalon/Hower Dornl oresentalon 5

Attendance 5

Summalive Assessment

Bloom's Category
Continuous Assessment Tests

Terminal Examination

. (60)
1

(7.5) (7.5) (10)

Remember 10 10 10 20
Understand 10 10 10 20
\oplv 30 30 JU 60
Analyse 0 0 0 0
Evaluate 0 0 0 0

Create 0 0 0 0

Pas sed i n Boaft.l of studies Me eti ng on 28. 1 0. 2020 . Approvecl i n Ac ade mic Cou n 06.11.2020Meeling

cttNilInN , eonRD.oF $lUDlES
SiIAIRMAN .ACADEMIC COUNCIL



M.E. Applied Electrcnics (R202O)

Course objectives:

1. To study the design flow of different types ofAS|C.
2. To familiarize the diffe|ent types of programming technotogies and togic devices.
3. To learn the architecture of different types of FPGA
4. To gain knowledge about partitioning, floor planning, placement and routing including circuit

extraction ofASlC.

. 5. To gain knowledge in issues of SOC

Course Outcomes

Course Contents:
UNIT I OVERVIEW OFASIC AND PLD 9
Types of ASICS - Design flciw - CAD tools used in ASIC Design - Programming Technotogies:
Antifuse - static RAI/ - EPROM and EEPROM technology, Programmable Logic Devices: ROMS
and EPROMS - PLA -PAL. Gate Afiays - CPLDs and FPGAS

UNIT II ASIC PHYSICAL DESIG
System partjtion -partitioning - partitioning methods - interconnect delay
of delay - floof planning - placement - Routing: global routing - detailed
circuit extraction - DRC

UNIT III LOGIC SYNTHESIS, SIMULATION AND TESTING
Design systems - Logic Synthesis - Half gate ASIC -Schematic entry - Low level design tanguage -
PLA tools -EDIF- CFI design representation. Verilog and logic synthesis -VHDL and logic synthesis
- types of simulation -boundary scan test - fault simulaton - automatic test pattern generation_

UNIT IV FIELD PROGMMMABLE GATE ARR-AYS 9
FPGA Design : FPGA Physical Design Tools -Iechnology mapping - Placement & routing -
Register t|ansfer (RT)/Logic Synthesis - Contrcller/Data path synthesis - Logic minimization.

Ut'ttt V SOC OeSte H 9
System-On-Chip Design - SoC Design Flow, Platform-based and lP based SoC Designs, Basic
Concepts of Bus-Based Communication Architeclures. High performance algorithms for ASICS/
SoCs as case studies: Canonical Signed Digit Arithmetic, Knowledge Crunching l\4achine,
Distfibuted A.ithmetic, High performance.digital filters for sigma-delta ADC.

models and meaburement
rourng - specrar routng -

Passod in Boad of studies Meeting on 28.10.2020
\ 

TOTAL:45 PERIODS

Approved in Academic Co{cil Mfling on 06 I 1 .2020

YW

20PAE't03 ASIC AND FPGA DESIGN T P

0 0
Nature ot uoufse Professional Core
Pre requisites Fundamental ofVLSl

(Jn successiul of the cou students will be able to

CO.No, Course Oulcome Bloom's
Level

co1
Analyze the synthesis, Simulation and testing of systems. Analyze

co2
qpply different high performance algorilhms in ASICS

Apply

co3 Design Logic Synthesis and testing. Create

CQ4
\nalyze the FPGA tools and Routing AnalYze

co5 )iscuss the design issues of SOC. Understand

CHA . BOARD OF STUDIES
CHAIRUiAN 

. ACAI,EMIC C()UNCIT



M.E. Applied Elechonics (R2020)

REFERENCES:

l.David A.Hodges, Analysis and Design of Digital Integrated Circuits (3/e), MGH 2OO4
2H.Gerez, Algorithms forVLSl Design Automation, John Wiley, 1999
3.Jan. lvl. Rabaey et al, Digital Integrated Circuit Design Perspective (2/e), PHI 2003
4.M.J.S. Smith : Application Specific Integrated Circuits, Pearson, 2003
5.J. Old Field, R.Dorf, Field Programmable Gate Arrays, John Wiley& Sons, New york.
6.P.K.Chan& S. lvlourad, Digital Design using Field Programmable Gate Array, Prentice Hall-
T.Sudeep Pasricha and NikilDutt, On-Chip Communication Architectures System on

Chip Interconnect, Elsevier, 2008
S.S.Trimberger, Edr., Field Programmable Gate Array Technology, Kluwer Academic Pub.
LS.Brown,R.Francis, J.Rose, Z.Vransic, Field Programmable Gate Array, Kluwer

Pub..Richard FJinder, "Engineering Digital Design,"Academic press.

Mapping of course outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

'l 4 6 7 8 ,10 ,t1 1

co1
3 2 2 3 2 3

c02 3 2 2 3 2 3

co3 3 2 2 3 2 3

co4
3 2. 2 3 2 3

co5
3 2 2 3 2 3

3 High 2l l/lediurn 1

Formative assessment

Bloom's
Level Assessment Component Marks

Total
marKs

Remember Classroom or Online Quiz 5
15Understand Class Presentation/Power point presentation 5

Attendance 5

Summative Assessment

Bloom's
Category

Continuous Assessment Tests
Terminal Examination

(60)
1

(7.5)
2

(7.5)
J
(10)

Kememoer '10 10 1{.1

Understand 10 10 't0 20

ApPIV 30 30 30 60
0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passecl in BoaN of studies Meeling on 28.10.2020 Apprcved in Academic Councit Me 1.2020

CHAIRMAN, AEAOEilI|IC COUNCIT



M.E. Apptied Etectonics (R202O)

20PAE,105 ELECTRONIC SYSTEM DESIGN LABORATORY T P

0 0
Nature of Course Devices and Circuits

Pre rcquisites Signal Processing and Microprocessor and Microcontroller

Course Objectives

fhe course is intended

1. To study various controllers and different interfaces

2. Simulation of QMF using Simulation Packages

3. Sensor design using simulation tools

4. Io learn asynchronous and c,ocked synchronous sequentialcircuits

' 5. To unde,stand the concept ot built in self test and fault diagnosis

Course Outcomes

1 . Apply Plc, MSP430, '51 Microcontrollef and 8086 fof system design

2. Simulate QMF

3. Design sensor usrng simulation tools

4. Design and analyze of real time signal processing system

5 Design asynchronous and clocked synchronous sequential circllits

CYCLE-1

CYCLE-2

S:No. Course
Content co

Bloom's
Level

System design using PlC, MSP430, '51 Microcontroller
rnd 16- bit Microprocessor - 8086

col Applying

2. itudy of different intedaces ( using embedded
nicrocontroller)

col Analysis

3 mplementation of Adaptive Filters and multistage
nultirate system in DSP Processor

co4 Applying

iimulation of QN4F using Simulation Packages c02 Analysis

S.No. coulse Content
co Bloom's

Level

1 qnalysis of Asynchronous and clocked synchronous
tequentialcircuits

co5 Analysis

2 Suilt in self test and fault daagnosis co4 Analysis

3 Sensor design using simulation tools co3 Applying

4 fesign and analysrs of real time signalprocessing
iystem - Data acquisition and sgnal processing

co4 Applying

sed in Board of studies Meelng on 28.10.2020 Aryroved in Acadenicpouncil Me?ting on 06 11 2020
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M.E. Appliecl Electronics (R2020)

Mapping of Course Outcomes {COs) with Program Outcomes (POs) Program Specific
Outcomes {PSOs)

COs
POs PSOs

1 7 8 9 t0 11 12 1

co1
3 2 2 3 2 3

co2
3 2 2 3 2 3

co3
3 2 2 3 2 3

co4 3 2 2 3 2 3

co5 3 2 2 3 2 3

3 | High 2 | Medium 1

Summative assessmenl based on Continuous and End semester Examination

Bloom's Level lnteanal Assessment
[50 marks]

:nd Semegter Examination
.50 marksl

Remembef 1U 10

Understand 20 20

Appty 40 40

Ahalyze. 30 30

Evaluate

Create

Passed in Board of studies Meeting on28.10.2020

,,-T7\...'( /n \ -, .,i.,,r,Eq
)i-.hnrrtrl . tl(|IKD Ul DIuurlv
qllAlNrtrlN':'

Apprcved in Aca(Jemic Council Meql,,s on 06.1/1.2020
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M.E. Applied Electrcnics 82mA)

II SEMESTER

Coutse Obiective

The course is intended to
L Understand the fundamentals of digital images.
2. Learn different image transforms.
3. Study concept of segmentation.
4. Sludy lhe enhancement and image compression
5 Sludy lhe basic concepts of video processing

Course Oulcomes
On successful letion of th sludents will be able to

12
A simple image model, Sampling and Quantization, lmaging Geomeky, Digital Geometry, lmage
Acquisition Systems, Different types of digital images. Basic concepts of digital distances, distance
transfofm, medial axis kansform, component labeling, thinning, morphological processing,
exlension [o gray scale morphology

UNITIIIMAGE TRANSFORMS 12
lD DFT, 2D transforms - DFT, DCT, Discfete Sine, Walsh, Hadamard, Slant, Haar, KLT, SVD,
Wavelet transform

UNITIIISEGI,'IENTATION OF GRAY LEVEL TMAGES 12
Histogram of gray level images, multilevel thresholding, optimal thfesholding using Bayesian
classification, Watershed and Dam Constauction algorithms for segmenting graylevel image.
Detection of edges and lines: First order and second order edge operatdrs, multi-scale edge
detection, Canny's edge detection algorithm, Hough transform for detecting lines and curves, edge
Inking

UNITIVIMAGEENHANCEMENTANDCOLORIMAGEPROCESSING 12

Coulse Contents:

NITJ DC IMAGE FUNDAMENTALS

Point processing, Spatial Filtering. Frequency domain filtering, multlspectral image enhancement,
image restoration. Color Representation, Laws of color matching, chromaticity diagram, color
enhancement, colof image segmentation, color edge detection, color demos icing.

UNIT V BASIC STEPS OF VIDEO PROCESSIN 12
Analog video, DigitalVideo, Time varying Image Formation models: 3D motion models, Geomekic
lmage lormation , Photometric lmage formation, sampling of video signals, filtedng operations.

TOTAL | 60 PERIODS

Passed in Board of studies Meeting on 28.10.2020 Awroved in Acadenic 

\uncil 
Meeting on 06.11.2020

l\ --/4d\l \\,/

20P4E201 ADVANCED IMAGE AND VIDEO PROCESSING T P

3 2 0 4
Nature of Course Prolesstonal core
Pre tequts|les NIL

CO.No. Course Outcome Bloom's
Level

co1 \nalyze the fundamentalconcepts of digital image processing.
Analvzino

c02 \pply the different types of image transforms.

co3 \Dplv differcnt alqorithms for seqmentinq qrav level imaqes.
Apply

c04 nterpret the concept of image enhancement in color imaging Understand

co5 Analyze the various concept of video processing

EHARfr4AI'I . BOARD OF STUDIES
CHAIRMAN . ACADEMIC COUNCIL



M.E. Applied Electronbs (R202O)

IEXT BOOKS

l.Gonzaleze and Woods ,"Digital lmage Processing ", 3rd edition , Pearcon.
2.Yao Wang, Joemostarmann and Va - quin Zhang, "Video processing and communication ",1st

edition , PHl.

REFERENCE BOOKS

1.A.K. Jain, "Flndamentals of Digital lmage Processing', Prentice-Hall, Addison- Wesley,1989.

2.8. Jahne, "Practical Handbook on lmage Processing forScientific Applications",CRC
Press.1997r

3.Bernd Jrihne, Digital lmage Processing, Springef-Verlag Berlin Heidelber92005.
4.Bovik (ed.), "Handbook of !mage and Video Processing', AcademicPress, 2000.
5. W. K. Pratt. Digital image processing, PIKS Inside. Wiley, New York, 3rd, edn.,2001

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Oulcomes (PSOs)

COs.
POs PSOs

1 4 8 9 't0 't,l 12 1 2 3

co'1 3 3 2 3 2 3

co2
3 3 2 3 2 3

co3
3 2 2 3 2 3

co4 3 2 2 3 2 3

co5 3 2 2 3 2 3

3 | High 2 | Medium 1

Forrhalive assessment

Bloom's
Level Assessment component Marks

Total
marks

Remember Classrcom or Online Quiz 5
'15Understand Class Presentation/Power point presenlation 5

Attendance 5

Summalive Assessment

Bloom's
Category

continuous Assessment Tests
Terminal

Examination (60)

,|

(7.5) (7.5) (10)

Kememoer 1U 20
Understand 10 10 10 20

30 30 3U 60
Analyse 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passect in B;ard of studies Meeting on 28.1r.2020 )Wroved in Academic Council Moefng on 06.11.2020

,i-n*n*''on*ooto** OHAIR|llAN.AEADE|\/!ICCOUNCIL



20P4E202 SOFT COMPUTING AND OPTIMIZATION
TECHNIQUES

T P

0 0 3
Natule ol uoutse Professaonal Core
Pre requisites Fundamentals of Basic Mathematics and Data Analys|

Course Obiectives

The cou6e is inlended to
'1. Familiarizes with the design of various neural netwbrks.
2. Understand the concept offuzzy logic
3. Explore the knowledge Neuro Fuzzy modeling and control.
4. Gain knowledge in conventional optimization techniques.
5. Understand the various evolutionary optirnization techniques

Course Outcomes

Course Contents

Unitl NEUML NETWORKS I
l\/lachine Learning using Neural Network, Learning algorithms, Supervised Learning Neural
Networks - Feed FoMard Networks, Radial Basis Function, Unsupervised Leaming Neural
Networks - Self Organizing map , Adaptive Resonance Architectures, Hopfield neb,vork.

Unitll FUZZY LOGIC
Fuzzy Sets :- Operations on Fuzzy Sets -
and Fuzzy Reasoning - Fuzzy Inference
Making

Unit-lll NEURO-FUZZY MODELTNG
Adaptive Neuro-Fuzzy lnference Systems - Coactive Neuro-Fuzzy l\4odeling - Classification and
Regrcssion Trees - Data Clustering Algodthms - Rule base Structure ldentification - Neuro-Fuzzy
Conlrol- CaseStudies.

Unit-lv CONVENTIONAL OPTIMIZATIONTECHNIQUES I
Introduction to optimization techniques, Statement of an optimization problem, classification,
Unconstrained optimization-gradient search method-Gfadient of a function, steepest gradient-
conjugate gradjent, NeMon's Method. Marquardt l\4ethod, Conshained optimizatjon -sequentiat
linear programming, Interior penalty function method, external penalty function method.

Unit-V EVOLUTIONARY OPTIMIZATION TECHNIQUES
Genetic algorithm - Working principle, Basic operato6 and terminologies, Building block hypothesis,
T|aveling salesman problem, Particle swarm optimization, Ant colony optimization.

. TOTAL :45 PERIODS
Passed in Boad of studies Meating on 28.10.2020 Awtoved in Academic Council Meeting an 06.11.2020

M.E. Applied Electrcnics R2A0)

Fuzzy Relations - lMembership Functions- Fuzzy Rulel
Systems - Fuzzy Expert Systems - Fuzzy Decision

.9

on successlLrl co ol the cou students will be able to

CO.No. Course Outcome Bloom's
Level

co1 Understand the different types of neural networks. Understand

co2 ldentify the Fuzzy relations and Fuzzy expert systems [Jnderstand

co3 Determine the propedies of field effect transistors Understand

co4 Analyze the concepts of Neurc-Fuzzy modeling Analyze

co5 Aoolv the evolulionarv oDtimizalion technioucs Apply

CIiAIRMAN .BOARD OF STUDIES CHAIRMAN . ACADEIJIIC COUNCIL



M.E. Applied Elecfronics (R2020)

TEXT BOOKS

l.David E. Goldberg, Genetic Algorithms in Search, Optimization and Machine Lea.ning, Addison
Wesley, 2009.Hill Inc.2012.

2. George J. Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic-Theory and Application, Prentice Hall,
1995.

REFERENCE BOOKS

l.James A. Freeman and David M. skapura, Neural Networks Algorithms, Applications, and
Programming Techniques, Pearson Edn., 2003.

2.Timothy J.Ross, Fuzzy Logic with Engineering Applications, I!4cGraw-Hill, 1997

litffing of Course Otitcomes (COs) with Progtam Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

1 7 8 10 11 12 1

co1 2 3 1 3 2 2

co2 3 3 1 3 2 2

co3 2 3 1 3 2 2

c04 3 2 1 3 2 2

cos 3 3 3 2 2

3 | Hrgh 2I Medium 1

Formative assessment

Bloom's
Level

Assessment Component Marks
Total
marks

Remember Classfoom / Onlind QuiZGroup dlscusson 5
'15

Understand Class Presentation/Power point prcsentation 5

Attendance 5

Summative Assessment

Bloom's Category
continuous Assessment Tests Terminal

Examination

(60)

1

(7.5)
2

(7.5) (10)

Remem0er 1U '| r.l 20

Understand '10 10 10 20
30 30 30 60
0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Eoard ot studies Meeting on 28 10 2020 Approved in Academic Council Mytins on 
T.1 

L2020
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M.E. Applied Electronics (R2020)

20PAE203 LOW POWER VLSI DESIGN L T P

3 0 0 3
Natute ot course Professional Core
Pre requisiles Fundamentals of Electronics

Course Otjectives

The course is ntended lo

'. ldentify sources of power in an lC
2. ldentify the power reduction techrliques based on technology independent and

Technology dependent
3. Power dissipation mechanism in various MOs logic style.

4. ldentify suitable techniques to reduce the power dissipation
5. Design memory circuits with low powef dissipation.

Course Outcomes
On successfulcompletion of the students will be able to

Gourse Contents

9Unit-l PoWER DISSIPATION lN GMOS
Physics of power dissipation in CN,'IOS FET devices - Hierarchy of limits of power - Sources of
power consumption - static Power Dissipation, Active Power Dissipation - Designing for Low

Power, Circuit Techniques For Leakage Power Reduction - Basic principle of low power design

Unitll POWER OPTIMIZATION I
Logic level power optimization - Circuit level low power design - Standard Adder Cells' CIIOS

Ad;ers Arcliitectures-BiClVlOS adders - LowVoltage Low Power Design Techniques, Current l\4ode

Adders -Types Of Multiplier Archi{ectures, Braun; Booth and Wallace Tree Multipliers and their
performance comParison

Unit-lll DESIGN OF LOW POWER CMOS CIRCUITS 9

Computer arithmetic techniques for low power system - low voltage low power static Random

access and dynamic Random access memories - low power clock' Inter connect and layoLlt design

- Advanced techniques - Specialtechniques

UNit.IV POWER ESTIMATION 9

Power Estimation techniques - logic power estimation - Simulation power analysis - Probabilistic

power anelysis.

Unit:V SYNTIIESIS AND SOFTWARE DESIGN FOR LOW POWER 9

Synthesis for low power - Behavioral leveltransform - software design for low power.

Passecl in Bdard of studies Meeting on.28.10 2020

TOTAL : 45 PERIODS

Approved in Acadenic C\uncil Me/eting on 06.11 2024

\/it /

su

CO.No.
course Oulcome

Bloom's
Level

col Analyze the power dissipation in CMOS circuits-

co2 Understand the various concepts of power optimization techniques Understand

co3 Des gn of Low power CMOS circuits

co4 Analyze the power estimation techniques

co5 Softlvare design for low power dissipation circuits Appl},

CHAIRMAN . B(]ARD OF STUDIES CflARMAH.ACArJEIIIC C()UNCIL



M.E Applecl Electrcnics (R2024)

TEXT BOOKS
1. AbdelatrfBelaouar, Mohamed.l.Elmasry. Low powef digital VLSI desrgn . Kluwer, 1995.
2. A.P.Chandrasekaran and R.W.Brcadersen, "Low power digital CMOS design", Kluwer,1995

REFERENCE BOOKS

1 .Dimitriossoudfis, C. Pignet, Costas Goutis,"Designing CMOS Circuits for Low powef'Kluwer,
2002.

2.Gary Yeap, "Practical low powe. digitalVLSj design", Kluwef, '1998.

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific Outcomes
{PSOs)

COs
POs PSOs

6 7 8 10 ,t,l 12 1

co'1 2 3 2 3 2 2

c02 3 3 2 3 2 2

co3 2 3 2 3 2 2

c04 3 2 2 3 2 2

co5 3 3 2 3 2 2

3lHiqh 2 i Medium Low

Formative assessment

Bloom's
Level Assessment Comoohent Marks

Total
marKs

Remember Classroom / Online Quizi'Group discussion 5
'15Understand Class Presentation/Power point presentation 5

Attendance 5

Summative Assessment
Continuous Assessment Tests

Terminal

Examination

(60t

1

(7.5)
2

(7.5) (10)

Remember '10 10 10 20
Understand 10 10 10 20
Applv 30 30 30 60

0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Boad of stuclies Meeting on 28.10.2020 Approved in Academic Council Meeli

. BOARO OF SIUI]IES
CHAIRIIAI{. ACA[)EMA COUNCIL



20P4E204 ADVANCED MICROPROCESSORS AND
MICROCONTROLLERS ARCHITECTURES

T P

0 0
Naturc ol (iourse Professional Core
Pre requisites Fundamentalsof IVlicroprocessorand lvlicroconkoller

Cou6e Objectives

The course is.intended to
1. Familiarize about the features, specification and features of modern microprocessors.
2. Gain knowledge about the architecture of Intel 32 and 64 bitmicroprccessors and salient

leatures
assocrated with them

3. UndeGtand the RISC and ARI\4 architectures.
4. Extract the feature of modern microprocessors
5. Describe high performance microcontroller architectures.

Course Oulcomes

Unit-lV FEATURES oFMODERN MIcRoPROCESSORS

Unii-l FEATURES OFMODERN MICROPROCESSORS 9

Evolution of micrcprocessors - Data and Addfess buses - clock speed - memory inteface - multi_

core architecturcs - cache memory hierarchy - operating modes - super scaler execution -
dynamic execution - over clocking - integrated graphics processing - pedormarice benchmarks.

Unit-llH|GH PERFORMANGECISCARCHITECTURES I
Introdlction to lA 32 bit architecturc - lntel Pentium Processors family tree - l\,'lemory Management

- Branch prediction logic - Superscalar architecture - Hypef threading technology - 64 blt exiension
technology - Intel 64 bit architecture - Intel Core processor family kee - Turbo boost technology -
Smad cache . features of Nehalem micro architebture.

Unii-lllH|GH PERFoRMANCE RlSc ARCHITECTURE-ARM 9
RISC architecture merits and demeits - The Program's model of ARN4 Architecturc - 3- stage
pipeline AR[4 organization - 3-stage pipeline ARM oQanization - ARM instruction execution -
Salient features of ARI\4 instruction set - ARI\4 architecture profiles (A, R and N4 profiles).

I
lntroduction to microcontrollers - micrccontroller vs microprocessofs - micrccontroller archjtecture -
Prccessor Core - Memory interfaces- Communibation interfaces (SPl,l'C, USB and CAN) - ADC -
PWM -Watchdog timers - Interrupts -Debugging interfaces.

Awroved ln Aaadenic Cou\il MoetinS on 06.11 2o2o

\'/

On successful com on of the course, studenis will be able to

CO.No.
Course Outcome Bloom's

Level

col Describe the features of modern microprocessors
Knowledge

co2 Explain the concept of high performance CISC architecture Understand

co3 Describe the concept of high perfbrmance RISC and ARN/I

architecture
Understand

.co4 ldentify the different features of modern microcontrollers.
Understand

co5 oulline the characteristics ARM - M3 architecture and its salient
features.

Understand

Course Gontents

Passedin Boad of studies Meeting on 28.10.2020

CHAIRI4AI{. ACAI)FTdK COUI{CIL
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M.E. Applied Electonics (R2020)

Unit v HlcH PERFORMANCEMICROCONTROLLERARCHITECTURES 9
Introduction to lhe Cortex-lvl Processor Family - ARI\4 'Cortex-M3' architecture for microcontrollers -
Thumb 2 instruction technology - lnternal Registefs - Nested Vectored Interrupt controller - Memory
map - lnterrupts and exception handling -Applications of Cotex-M3 architecture.

TOTAL: 45 PEROIoDS

TEXT BOOKS

1.Barry. B, Breg," The Intel Micrcprocessofs' , PH|,2008
2.Gene .H.N4iller. " Micro Computef Engineering," Pearson Education, 2003.

REFERENCE BOOKS

l.lntel Inc, "lntel 64 and lA-3? Architectlres Developels Manual", Volume-|, 2016
2.Steve Furber, " AR[,4 System -On -4hip architecture "Addision Wesley , 2000

Pasaed in Boaid of studies Meeting on 28.10.2020 Apptoupd in Academic Council\etinS on y.i1.2020

\$./

C}IAIRMAI{ 
. AGADET!'JE COUNCIL

Mapping of Gourse Outcomes (cos) with Program Outcomes (POs) Program Specific
Outcomes (Psos)

COs
POs PSOs

3 7 8 9 t0 11 12 1

col 2 3 3 1 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3 High 2 | l\4edium

Formalive assessment

Bloom's
Level Assessment Component Malks

I oral
marks

Remember classroom / Online Quiz/Group discussion 5

Unde16tand' Class Paesentation/Power point presentation 5

Attendance 5

Summative Assessment

Bloom's category

Continuous Assessment Tests Terminal

Examination

(601

1

(7.5) (7.5)
3

(10)

Remember 10 10 10 20

Understand 10 10 '10 20
30 30 30 60
0 0 0 0

Evaluale 0 0 0 0

Create 0 0 0 0

EHAR|IIAN .BOARD OF STUDIES



20PAE205 TERM PAPER WRITING ANO SEMINAR
P

0 0 4
Nature of Course Protessional Core
Prc requisltes Document writing

Course Obiectives
In this course, students will develop their scientific and technical reading and writing
need to understand and conskuct reseaach articles. '

A term paper requires a student to obtain information from a variety of sources
dictionaries, reference books) and then place it in logically developed ideas.

The work invqlves the following steps:

Seleclng a subject, narrowing the subjecl into a loprc
Stating an objective.
Collecling the relevant bibliagraphy (atleast l5journal papersi
Prepafing a wofking outline.
Studying the papers and understanding the authors contributions and critically analysing
eacn oaDef.
Preparing a working outline
Linking the papers and preparing a draft ofthe paper.

Preparing conclusions based on the reading ofallthe papers.

Writing the Final Paper and giving final Presentation

Please keep a file where the Work caaried out by you is maintained.

skills that they

(4.e., Journals,

L

2.
3.
4.
5.

6.

7.
.8.

L

Awioved in Academic Council Meeling on 06.11.2420

Mapping of Cou.se Outcomes (COs) with Progtamme Outcomes (POs) Prog.amme
Specific outcomes (PSOs)

Cos
.POs PSOs

1. 2 4 7 I I t0 .t1 12

co,l 3 3 3 3 3 3 3 2 1 3 2 2

co2 3 3 3 3 3 3 3 2 1 3 2 2

3 3 3 3 3 3 3 2 1 3 2 2

GO4 3 3 3 3 3 3 3 2 1 3 2 2

co5 3 3 3 3 3 3 3 2 1 3 2 2

3 High 2 Medium I

summative assessment based on continuous and End semester Examination

Bloom's Level
Rubric based continuous

Assessment [50 matksl
End Semester

Examination [50 marks]

Remember 30 30

Understand

Apply 70 70

Analyze

Evaluate

Create

.BOARD OF9IUDIES

OHAIRMAN - ACADEI4]C COIjNCIL



M.E. Applied Electronics (R2020)

PROFESSIONAL ELECTIVE

20PEA00'l
DIGITAL CONTROL ENGINEERING T P

3 0 0 3

Nature of Course Elective Core
Pre requisites mbedded System

On

course Objectives:
'l. To learn the principles of Pl, PD, PID controllers.
2 To analyses time and frequency response discrete time control system.
3. To fami.iar with digrtal control algorithmg
4.To have the knowledge to implement PID conhol algorathms

5. To design the Digital controllers

Course outcomes
sful letron of the course. students will be able tosucces

CO. No. Bloom's Lev€l

cor f 
"**iberconrm""rs 

ti,neand discrete time controllers analytically (nowledge

co2 fefine and state basic analog to digital and digital to analog conv€rsion

)dnciples

c03 \nalyze sampled data control system in rime and fiequenc) domains

co4 ttustrate s"tr.-es fo. p.u"tical implementation oft€mperature and motor contro ly\pp

co5 lesign S.npte U, fO, fln continuous and digitalcontrollers

Passed in Board of sludies Meeting on 2810 2020 Apprcved in Academic Caur\il Meeting on 06 1 1 2o2o

Course Contents

UNIT I GONTROLLERS IN FEEDBACK SYSTEMS 9

Review of frequency and time response analysrs and specificatlons of first order and second order

feedback control systems, need for controllers' conhnuous tlme compensahons, contlnuous time Pl,

PD. PID controllers. digltal PID controllers

UNIT II BASIC DIGITAL SIGNAL PROCESSING IN CONTROL SYSTEMS 9

Samo|nqtheorem,quantizatlon,aliaslngandquantizationerfor,holdoperation'mathematical
model oi sample and hold, 2ero and first order hold' factors limiting the choice of sampling rale'

reconslruc!on

UNIT IIi MODELING OF SAMPLED DATA CONTROL SYSTEM 9

Diff;rence eauation description, z{ranslorm method of description, pulse transfer function, time and

freouencv reiponse of dtscrete tlme control systems' stability of digital control systems Jury's

"unititv 
test. siate space descripiion, first companion, second companion, Jordan canonical models'

discrete state variable models (elementary principles only)

UNIT IV DESIGN OF DIGITAL CONTROL ALGORITHMS 9

Revrew of pflncrple of compensatof desrgn' z_plane specifications, digital compensator design using

frequen"y respon.e ptots, discrete integrator' discrete difierenliator, development of digital PID

controller, transfer function, design in the Z-plane

UNIT V PiIACTICAL ASPECTS OF DTGITAL CONTROL ALGORITHMS 9

Aloorithm development of PID control algorithms, standard programmes for microcontrollet

im;lementation, linite wofd length effects' choice of data acquisition systems' micrgcontrollef based

temjerature contfol systems-, microcontrollef based motor speed control systems' DSP

irirplementation of motor controlsystem 
ToTAL: 45 pERIoDs

CHAIR|I]IAN .BOAiiO OF $TUDIES

cltAtRMA['l - AcArFlllc couNclL



REFERENCES:

1. John J. D'Azzo, "Constantive Houpios; Linear Control System Analysis and Design", lvlc Graw
Hi ,1995.
2. Kanneth J. Ayala, "The 8051 Microcontroller- Architecture, Programming and Applications"'
Penram International, 2nd Edition, 1996.
3. NLGopal, "Digital Control and Static Variable N4ethods", Tata Mccraw Hill, New Delhi' 1997

Mapp'ngot cou'1se Outcomes (COs) with Prog.im O
Outcomes (PSOs)

utcomes (POs) Program Specific

COs
POs PSOs

.,| 4 7 8 l0 11 12 1

co1 2 3 3 1 3 2 2

'co2
3 3 3 I 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 3 2 2

co5 3 3 3 2 3 2 2

3 | Hiqh 2 | Medium 1

Formalive assessfient

Bloom's
Level Assessment ComPonent Marks

Tgtal
marks

Remember Classfoom / Onltne Quiz/Group discussion 5
.15Understand. ClSEEFiesentation/Power point presentation 5

Attendance 5

Summative Assesshent

Bloom's Category

Continuous Assessment Tesb Terminal

Examination

{60}

1
(7.5) (7.5) (r0)

Remember 10 10 10 20

Understand 10 10 10 20

Applv 30 30 30 60

0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Boad of stucles Meeting on 28 10 2020 Approved in Acadenic council Meeting on 06.11.2020

(ru"" poitsn nr siuousEHAR OHANMAN. ACADEMIC COUNCTL



Course Obieclives:
'1. To Unde;sknd the difference between pipeline and parallel processing concepts
2. Io Study various types of processor architectures and the importance of scalable archilectures

3. To Study N/lemory Architectures, Ivlemory Technology and Optimization
4. To discuss about multiprocessor and its applications
5. To discuss about multicore Architectures

Passed in Boad of studies Meeting on 28 10 2420 Approved in Academic Council Meeling on A6 11 2020

V

M.E. Apphed Eleclronics (R2020)

Course Outcomes
On successful complet of the course, students will be able to

CO. No.
Course Outcome

Bloom's
Level

co1 Explain design of memory hiefarchies
Understand

co2 Understand the various process architectures understand

co3 Infer the memory architecture and optimization techniques Analyze

co4 Assess Performance lssues and Synchionization iss!es
Evaluate

co5 Compare multicore architectures Analyze

Course Contents

UNIT I COMPUTER DESIGN AND PERFORMANCE MEASURES 9

Fundamentals of Computef Design - Parallel and Scalable Archiiectures - Multiprocessors -
IVlultivector and Sll\rD archjtectures - Multithreaded architectures - Stanford Dash multiprocessor -
KSR'1 - Data-flow architectures - Pedormance l\4easures

UNIT II PARALLEL PROCESSING, PIPELINING AND tLP 9

tnskuciionLeVe|Paral|elismandltsExploitationconceptsandcha||enges-Pipeliningp|ocessors
- Overcoming Data Hazards with Dynamic Scheduling - Dynamic Eranch Prediclion - Speculation -

Ivlultiple lssu; Processors - Performance and Efficiency in Advanced Multiple lssue Processors

9UNIT IIIMEIVIORY HIERARCHY DESIGN
Nlemory Hierarchy l!'lemory Technology and Optimizations - Cache memory - Optimizations of

Cache irerforrnanie - Memory Protection and Virtual Memory _ Design of Nlemory Hierarchies

UNIT IV MULTTPROCESSORS 9

Svmmetric arjd dislnbuted shared memory architecturcs - Cache coherence issues - Performance

li'sues - Synchroniza|on issues - Models oi l\/lemory Consistency - Interconnection netwofks -
Buses, crossbar and multi-stage switches.

TJNIT V MULTI.CORE ARCHITECTURES 9

Software and hardware muitithreading - SN4T and Cl\,4P architectures - Design issues - Case-

studies - Intel Multi-core architectu€ - SUN CMP architecture - IBM cell architecture - hp

architecture 
TorAL i 45 PER''DS

20PEAo02 COMPUTER ARCHITECTURE AND PARALLEL PROCESSING
T P

3 0 0 3

Nature of Gourse Elective core
Prc requisites eomEnierlrchileCiuie and organization

e{a
CHAIRMAN . BOARD OF STUDIES CI{AIRMAN, AE,,t}FIIJ!C COUl,|CIL



REFERENCES:
1. David E. Clller, Jaswinder Pal Singh, "Parallel Computing Architecture: A hardware/ soflware

aooroach . Morqan Kaufmann / Elsevter, 1997
2. Dimrtrios So;d s. Axel Jantsch, "scalable Multi-core Architectures: Design l\,'lethodologies and
fool9", Springer,2012
3. Hwang Briggs, "Computer Architecture and parallel processing" Mccraw Hill, '1984.

4. John i. He;;essey and David A. Patterson, "Computer Architecture -A quantitative apptoach",

Ivlolgan Kaufmann / Elsevier, 4th. editioG 2007
5. J;hn P: Hayes, "Computel Architecture and Organization", Mccraw Hill

6. John P. Sh;n, "fi4odern prccessof design. Fundamentals of super scalar processoF"' Tata

McGraw Hill 2003
7. Kai Hwang, "Advanced Computer Architecture", Mccraw Hill International' 2001

8: William Stallings, "Computet Organization and Architecture - Designing foI Performance ,

Pearson Education. Seventh Edition, 2006

Mapd;g .,aou6-utc..;s (COs) *ith Program Outcomes (POs) Program Specific
Outcomes {PSOs)

cOs
POs PSos

7 g 10 11 12 1 2

co1 2 3 3 3 2 2

co2 3 3 3 3 2 2

co3 2 3 2 3 2 2.

co4 3 2 3 3 2 2

co5 3 3 3 2 3 2 2

3 | High 2 | Ivledrum

Fotmative assessment

Bloom's
Level

Assessment Component Marks
Total
maaKs

Remember etassroom I Ontine Quiz/Group discussion 5
15Understand Clas-sPresentation/Powerpoinlpresentation 5

Attendance 5

Bloom's Category

summative Assessment
Continuous Assessment Tests I Terminal

Examination3
(10)

Remember 10 10 10 20

Understand 10 10 10 20

\pplv 30 30 30 60

Analyse 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Pa;sed in Board of studies Meeting on 28 10.2020 Aeproved in Academic Council Meeting on 06 1 1 2020

V
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M.E. Applied Electronics (R2020)

20PEAo03 CAD FOR VLSI CIRCUITS
L T i

0 0 3

Nature of Course I Elecllve core
Pre requisites VLSI Design

Course obiectives:
'1.To study various physical design methods in VLSI

z-ro unoJrstana rnb ioncepts b;hind the vLsl design rules and rouling techniques-
g.io und.r"iunO ti" 

"oncepts 
ofvarious algorrthms used for floor plannlng and routing techniques

4.To Simulate the logic synthesis
5 To Evaluate In High I evel Synlhesis

Course Outcomes
students \/ill be able to

course Conlents

UNIT I INTRODUCTION TO VLSI DESIGN FLOW 9

itrt,"ai,Jtl,ll'' t" visi oesign methodologies' Basrcs of VLSI design automation tools' Algorithmic

ci"pi-i'n""w 
""J 

c".pu-tational complexity' Tractable and Intractable problems General purpose

methods for comb,nator'al optrmization

UNIT II LAYOUT, PLACEMENT AND PARTITIONING S

i"uorl cotp""tibn, Desrgn rules, Problem fomulation, Algorithms for constraint graph compaction'

FijJ""'iJ"'i iilo iJm[;ini, circuit representarion' Placement algorhhms' Part;tion'ng

UNIT IIIFLOOR PLANNING AND ROUTING 9

irooi ora*inq concepts, Shape functions and floorplan sizing Types of local routing problems'

irea |.ort'ng 6hannel routing Global routing Algonthms for global routing

UNIT IV SIMULATION AND LOGIC SYNTHESIS 9

ii,irr"ii.-",' c"ii_r"""] modeling and sim!tation, switch-tevet modeting and simulation,

c"roin"ii,irnuiiogi" svnthesis, Biiary Decision Diagrams' Two Level Logic Synthesis

svnthesis, internal iepresentation, allocation, assignment and

Alsignment problem, High level transformations-

UNIT V HIGF+LEVEL SYNTHESIS
Hardware models for high level

schedulinb, scheduling algorithms'

Passed in BoanJ of studies Meeling on 28.10 2020

TOTAL:45 PERIODS

ADrovecl in Academic CouY Meetins on 06.1 1 .2020

\,/

On successfulcom
Bloom's

LevelCO. No.
Course Outcome

Simulate techniques at various levels in VLSI design flow

Discuss the concebts offloor planning and routing

Outline high level synthesis

Undersland the logic sYnthers

Evaluate the high Level Synthesis

col
Apply

co2 Understand

co3 Analyze

Understandco4

co5 Evaluate

crthftilnH 'eomo oF sTuDlEs



REFERENCES:
1. N.A. SheMani, "Algorithms for VLSI Physical Design Automation", Kluwer Academic Publishers,
2002.
2. S.H. Gerez, "Algorithms for VLSI Design Automation", John Wiley & Sons, 2002. . Sadiq M. Sait,
Habih Youssef, 'VLSI Physical Design automation: Theory and Practice', World scientific '1999.

Steven l\4.Rubin, "ComputerAids for VLSI Design", Addison Wesley Publishing '1987.

Mappinll of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

1 4 7 I t0 1',l 1

co1 2 3 3 '1 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

c04 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3 | Hish 2I l\4edium 1

Formative assessment

Bloqm's
Level Assessment Component Marks

Total
matKs

Remember Classroom / Online Oui/Group discussion 5

Understand Class Presentation/Power point prcsenlation 5
Attendance 5

summative Assbssment

Bloom's Category

Continuous Assessment Tests
Terminal

Examination
' (60)

1

(7.5) (7.3) (r0)

Remember 'lu IO 10 20

Understand 10 10 l0 20

Applv 30 3U 30 60
Analyse 0 0 o
Fvaluate 0 0 0 0

Create 0 0 0 0

Passdd in Boad of studies Meeting on 28 10.2020 Apprcvec! in Acadenic C

AN.BOARD OF gTUDIES EHARMATI . ACAI}EMIC COUNCIL



I

Course Objectives:
The students Should be made to be familiar with:
1. The basics of EMI . El\41 sources EMI oroblems .

2. To give the basic Solutions methods in PCB.
3. To understand the Measurements technioues for emission
4. To identify the l\4easurement techniques for immunity.
5. To identify the Test methods and Instrumentation.

Course Outcomes
on successtul comoletron ot the course. students wrll be able to
CO. No. Coulse Outcofie Bloom's Level

lo1 dentify Standards of EMI
'PPIY

a02 3ompare EMI test methods Jnderstand

lo3 Discuss El\4 | mitigation techniques Jnderstand

ao4 Discuss Slandard and Regulation Jnderstand
o5 Evaluate the Test lvlethods valuate

Course contents

UNIT IBASIC THEORY 9

Introduction to EMI and El\rC, Intra and inter system EMl, Elements of Interference, Sources and
Victims of El\41, Conducted and Radiated El\41 emission and susceptibility, Case Histories, Radiation
hazards to humans, Various issues of El\4C, EMC Testing calegories EN4C Engineering Application.

UNIT II COUPLING MECHANISM 9
Electromagnetic field sources and Coupling paths, Coupling via the supply network, Common mode
coupling, Differential mode coupting, lmpedance coupling, Inductive and Capacitive coupling,
Radibactive.coupling, Ground loop coupling, Cable related emissions and coupling, Transient
sources, Aulomotive transienls.

UNIT III EMI MITIGATION TECHNIQUES
Working principle of Shieldirig and Murphy"s Law, LF Magnetic shielding, Apertures and shielding
effectiveness, Choice of Materials for H, E, and free space fields, Gasketting and sealing, PCB
Level shielding, Principle of Grounding, lsolated qrounds, Grounding strategies for Large systems'
Grounding formixed signal systems, Filter types and operation, Surge protection devices, Transieht
Proteclion.

UNIT IV STANDARD AND REGULATION 9
Need for Standards, Generic/General Standards for Residential and Industrial environment, Basic
Standards, Product Standards, Naiional and International EN41 Standardizing Organizations; lEC,
ANSI, FCC, AS/NZS, CISPR, BSl, CENELEC, ACEC. Electro Magnelic Emission and susceptibllity
standards and specifications, MlL461E Standards

UNIT V EMI TEST METHODS AND INSTRUMENTATION 9

Fundamental considerations, EMI Shielding effectiveness tests, Open field test' TEM cell for
immunitv test, Shielded chamber , Shielded anechoic chamber, EMI test receivers, Spectrum

analvze;, EMI test wave simulalors, Elvll coupting networks, Line impedance stabilization networks'
Feed lhrough capacitors, Anlennas, Cufient probes, lMlL -STD test methods, Civilian STD test

melhods 
Toral:4s PERT'DS

Passec! in Board of studies Meeting on 28.10.2020

M.E. Applbd Electronbs (R2020)

Apprcvec! in Academic Couryil Meeting on 06.11.2020'\r\ ,/
\\t/

20PEA004
ELECTROMAGNETIC INTERFERENCE AND COMPATIBILIry

L T P

0 0
Nature of Course Elective core
Pte lequrs|tes iFano Mrcrowave Engrneenng

CHAIRMAN .BOTRD 
OF $TUI.]ES

OHAIRMAN. |.CADEl]|IC Cr]!.It.ICIL



REFERENCES:

1. Bemhard Keiser, "Principles of Electromagnetic Compatibility", 3rd Ed, Artech house, Norwood,
1986.
2. Clayton Paul, "lntroduction to Electromagnetic Compatibility", Witey Interscience, 2006.
3. Daryl Gerke and William Kimmel, "EDN's Designe/'s Guide to Electromagnetic Compatibility,',
Elsevier Science & Technology Books, 2002
4. Dr Kenneth L Kaiser, "The Electromagnetic Compatibility Handbook', CRC Fress 2005.
5. Electromagnetic Compatibility by Norman Violette ,Published b!4 Springer, 2013
6. Electromagnelic Interference and Compatibility: Electrical noise and EMI specifications Volume 1

of.A Handbook Series on Electromagneti Interference and Compatibility, Donald R. J. White
Publisher-Don white consultants Original from the University of N4ichigan Digitized 6 Dec 2007
7. Henry W. Ott, "Electromagnetic Compatibility Enoineering', John Wiley & Sons Inc, Newyork,
2009
8. V Prasad Kodali, "Engineering Electromagnetic Compatibility', IEEE Press, Newyork, 200'l.
9. W Scott Bennett, "Controland lvleasuiement of Unintentional Electromagnetic Radiation", John

Wiiey & Sons.lnc., (Wiley lnterscience Series) 1997.

Awrcved in AcadTic Couyl Meeting on 06.1 1 .2420

\,/

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

1 4 7 8 't0 11 12 2

co1 2 3 3 3 2 2

co2 3 3 3 3 2 2

co3 2 3 2 3 2 2

c04 3 2 ,3 3 2 2

co5 3 3 3 2 3 2 2

3 High 2 l\4edium 1

Formative assessment

Bloom's
Lqvel Assessment Component Marks

I otal
marks

Remember Classroom / Online Qui/Grouo discussion 5

15L.Jnderstand Class Presentation/Power ooint Dresentation 5
Attendance 5

Summalive Assessment

Bloom's category

Continuous Assessment Tests
Terminal

Examination
(60)

1

(7.5)
2

(7.5) (10)

Remember 10 '10 10 ZQ

Understand '10 10 10 20
Applt 30 30 30 60

Analyse 0 0 0 0

Evdluate 0 0 0 0

Create 0 0 0 0

0uAlRtlAll' AcADEllllc o0uNClL



20PEA005 Embedded & Real Time Systems T P

0 0
Natute ol coutse Professional Core
Pre requisites Fundamental of Embedded Svstems

To Learn design challenges and design methodologies
To Study general and single purpose processor
To Understand bus struclures
To gain knowledge about State Machine and Concurrent process models
To gain knowledge in embedded tools.

Course Outcomes

dents will be ableon successfrjl comoletron course. stu to

CO.No, Course Outcome Bloom's
Level

co1
Analyze the design methodologies Analyzing

co2 Apply various types of single processor

co3 Discuss about the bus structure Understand

c04 Design the State machine and process models Understand

co5 Discuss the design embedded tools Understand

Course Objectives

The course is intended

Course Contents:
UNIT I EMBEDDED SYSTEM OVERVIEW e.

Embedded System Overview, Design Challenges - Optimizing Design Metrics, Design
Methodqlogy, RT-Level Combinational and Sequential Components, Optimizing Custom Single-
Purpose Processors.

UNIT IIGENERAL AND SINGLE PURPOSE PROCESSOR 9

Basic Arcfiitecture, Pipelining, Superscalar and VLIW architectures, Programme/'s view,
Development Environment, Application-Specific Instruction-Set Processors (ASlPs)
Microcontrollers, Timers, Counters and watchdog Timer, UART, LCD Controllers and Analog-to-
Drgrlal Converters, Memory Concepls.

UNIT III BUS STRUCTURES 9

Basic Protocol Concepts, Microprocessor Interfacing - l/O Addressing, Port and Bus-Based l/O,

Arbitration, Serial Protocols, l2C, CAN and USB, Parallel Protocols - PCI and ARI\,4 Bus, Wireless
Protocols - lrDA, Bluetooth, IEEE 802.11.

UNIT IV STATE MACHINE AND CONCURRENT PROCESS MODELS 9

Basic State l\,4achine Modet, Finite-State Machine with Datapath l\rodel, Capturing State Machine in
Sequentiat Programming Language, Program-State Machine Model, Concurrent Process Model,

Communicalion-among Froceises, Synchfonization among processes, Dataflow l\4odel, Real-lime
Systems, Automation: Synihesis, Verification : Hardware/Software Co-Simulation, Reuse:
Intellectual Property Cores, Design Process Models.

UNITV EMBEDDED SOFTWARE DEVELOPMENT TOOLS AND RTOS 9

Compilation Process - Libraries - Poning kernels - C extensions for embedded systems -
emulation and debugging techniques - RTOS -System design using RTOS-

1.

2.
3.
4.
5.

M E. Applied Eleclrcnics /R2020)

TOTAL: 45 PERIODS

heof

Passed in Board ofsludies Meeting on 28.10.2020 Apprcved in Acadenic Councit\/leeling on 06.11.2020
\t\ ./
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. BOARD OF STUDIES EHARMAN. ACADFljlIC COUNCIL



REFERENCES:
'1. Bruce Powel Douglas, "Realtime UlVlL, second edition: Developing efficient objects for
embedded systems', 3rd Edition 1999, Pearson Education.
2. DanielW- Lewis, "Fundamentalsof embedded software where C and assembly meet', pearson
Education,2002.
3. Frank Vahid and lony Gwargie, "Embedded System Design", John Wiley & sons, 2002.
4. Steve Heath, "Embedded System Design", Elsevier, Second Edition,2004.

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

1 2 8 10 't1 'l

co1
3 2 2 3 2 3

c02
3 2 2 3 2 3

co3
3 2 2 3 2 3

c04
3 2 2 3 2 3

co5
3 2 2 3 2 3

3 High 2 | Medium 1

Foimative assessment

Bloom's
. Level Assessment Component Marks

Total
marks

Hememoer ilassroom or unllne uulz 5
l5Understand Class Presentation/Power ooint oresentation 5

Attendance 5

Summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal

Examinatio

n (60)

1

(7.5)
z

(7.5) (10)

Remember l! IU 'tu

Understand 10 10 10 2U

Apply 30 30 30 60
Analyse 0 0

Evaluate 0 0 0 0
Create 0 0 0 0

Pass;d in Board of studies Meeting on 28.10.2020 Apprcved in Acadenic 

\ouncil 

MZinS on 06.1 1 .2020

v.,,/
CHAIRMAN. 

EOARD OF STUDIES
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20PEA006 VLSI DESIGN TECHNIQUES
T P

0 0
Natute ol Course tlective core
Pre requtsttes r'LSl Design

Course Obiectives:
1.To Find the Transistor level design of all the digital building blocks common to all C|\4OS
2. To find the microprocessors, DPSS, network processors, digital backend of all wireless systems
3. Tofocus on the transistor leveldesign arld willaddress all important issues
4.To classify the important building and will introduce the principles and design methodology
5. To terms of the dominant circuit choices, constaaints and performance measures

Course Outcomes
On successful comoletron of th students ill be ablee course, to

CO. No, Course Outcome Bloom's
Level

co'1
Demonslration the transistor leveldesign ofthe most important building
blocks used in digital Cl/iOS VLSI circuits

Applv

co2 Discuss the design methodology of arithmetic building block Understand

co3 Analyze the tradeoffs of the variols circuit choices for each
of the building block

Analyze

c04 Understand the principles of design methodology
Understand

co5 Understand the dominant circuit choices, conStraints and
.6/f^rmrn.6 ma..,'roc Understand

Course Contents:
UNtT I MOS TRANSISTOR PRINCTPLES AND CMOS INVERTER 't2
l\4OS(FET) Transistor Characterjstic under Static and Dynamic Conditions, l\4OS Transistor
Secondary Effects, Process Variations, Technology Scaling, Internet Parameter and electricalwise
models CIVIOS Inverter - Static Characteristic, Dynamic Characteristic, Power, Energy, and Energy
Delay parameters.

UNIT II COMBINATIONAL LOGIC CIRCUITS 9
Propagation Delays, Stick diagram, Layout diagrams, Examples of combinational logic design,
Elmore"s constant, Dynamic Logic Gates, Pass Transistor Logic, Power Dissipation, Low Power
Design principles.

UNIT III SEOUENTIAL LOGIC CIRCUIIS I
Static L?tches and Registers, Dynamic Latches and Registers, Timing Issues, Pipelines, Pulse and
sense amplifier based Registers, Nonbislable Sequential Circuits.

UNIT IV ARITHMETIC BUILDING BLOCKS AND IVIEMORY ARCHITECTURES 9
Data path circuits, Architectures for Adders, Accumulators, Multipliers, Barrel ShifteF, Speed and
Area Tradeotls, Memory Architectures, and Memory controlcircujts.

UNIT V INTERCONNECT AND CLOCKING STRATEGIES 6
Interconnect Parameters - Capacitance, Resistance, and IndLrctance, Eleclrical Wire Models,
Timing classification of Digital Systems, Synchronous Design, Self-Timed Circuil Design.

TOTAL : 45 PERIODS

Passed in Eoard of studies Meeting on 28.10.2020 Apptoved in Academic Coun\Meeting on 06.11 2o2o
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REFERENCES:

1. Jacob Baker "CMOS: cifcuit Desjgn, Layout, and simulation, Third Edition,,, Witev IEEE press
2010
2. Jan Rabaey, Anantha ChandEkasan, B Nikolic, "Digitallntegrated Circuits: A Design
Perspective". Prentice Hallof India 2nd Edition, Feb 2003,
3. lM J Smith, "Application Specific Integrated Circuits", Addisson Wesley, j9g7 4. N.Weste, K.
Eshraghian, "Principles ofCMOS VLSI Design". Addision Wesley, 2nd Edition, 1993

Mapping of Course Outcomes (COs) with Program Outcomes (pos) program Specifii
Outcomes {PSOs)

POs PSOs

1 3 4 7 8 't0 1',l 12 1 3

co1 2 3 3 3 2 2

co2 3 3 3 3 2 2

2 3 2 3 2 2

co4 3 2 3 3 2 2

co5 3 3 3 2 3 2 2

3 | Hrgh 2I Medium '1

Fotmative assessment

Bloom's
Level Assessment Component Marks

Total
fialks

Remembea Classfoom / Online QuizJGroup discussion
Understand Class Presentation/Power ooint oresentation 5

Attendance 5

Summative Assessment

. Bloom's Category

Conlinuous Assessment Tesls
Terminal

Examination

(60)

1

(7.5) (7.5) (10)

Remember 10 10 10 20
Understand 10 10 10 20

30 30 30 60
0 0 0 0

Evaluate 0 0 0 0
Create 0 0 0 0

Passecl in Boarcl of stuclies Meeting on 28.10.2020

l'\ I
z-\AN'
\_/1l

Approvecl in Acadomic Coulcil MeetnS/on 06.1 I .2O2O

\/\w
CHAR/UAIrI 
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M.E. Applied Etectronics (R2020)

20PEAo07
NANOELECTRONICS

TIP
3 0t0 3

Nature of Course Elective core
Pre requisites Electfonic circuils

Course obrectives
'1. To understand howt|ansistor as Nano device
2. fo understand various lorms of Nano Devices
3. Ta understand the Nano Sensors
4. To understand the concept oi Gas sensor
5. To undefstand the futurc potential of biosensor

Course Outcomes
On com ion ot {he course, studenls wrll be able to

CO. No.
Course Outcome

Bloom's
Level

co1
Sketch and design the nano device

Apply

c02 Summarize the design of nano sensors Underctand

co3 Analyze the thermal sensors

co4 Discuss the Gas Sensor Material
Understand

co5 Determine the potential biosensors Understand

course contenls:

UNIT I SEMICONDUCTOR NANO DEVICES 9

Single-Electron Devices; Nano scale l\4OSFET - Resonant Tunneling Transistor - Single-Electron
Transistors; Nanorobotics and Nanomanipulation; Mechanical Molecular Nanodevices;
Nanocomputers: Optical Fibers for Nanodevlces; Photochemical lvlolecular Devices; DNA-Based
Nanodevices. Gas-Based Nanodevices

UNIT II ELECTRONIC AND PHOTONIC MOLECULAR MATERIALS 9

Preparation - Electroluminoscent organic materials - Lasef Diodes - Quantum well lasers:-
Quantum cascade lasers- Cascade sudace-emitting photonic crystal lasec Quantum dot lasers _

Quantum wire lasers:- White LEDS - LEDS based on nanowifes - LEDS based on nanotr.Jbes - LEDS

based on nanorods - High Efficiency Nlaterials for OLEDS- High Efficiency lvlaterials for OLEDS -
QLanlum well Infrared photo detectors

UNIT III THERMAL SENSORS 9

Thermal energy sensors -temperaiure sensors, heai sensors - Electromagnetic sensors - eleclrical
resistance sensors, eleclrical current sensors, electrical voltage sensors, electrical power sensors,

magnetism sensors - l\rechanical sensors - pressure sensors, gas and liquid flow sensors, position

sensorc - Chemical sensoc - Optiaaland radiation sensors.

UNIT IV GAS SENSOR MATERIALS 9

Criteria for the choice of materials - Experimental aspects- materials, properties, measurement of
gas sensing property, sensitivity; Discussion of sensors for vadous gases, Gas sensors based on
semiconductor devices.

biosensors - materials for biosensor

TOTAL: 45 PERIODS

Passed in Boad of studies Meeting on 28.10.2020 Approved in Acadenic Cou cil Meeling on 06.11.2024

UNIT V BIOSENSORS
Principles - DNA based biosensors - Protein based
applications - fabrication of biosensors - future potential.

SilAtRi,tAN " B0/tR0 0F SrU0iFS
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@ram outcomes (Pos) Prog€m specific
Outcomes (PSOS)

COs
POs PSOs

7 8 10 1'l 't2 1

co1 2 3 3 1 3 2 2

c02 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

. co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3 | High 2l Medium 1

REFERENCES:
'1. K.E. Drexler, "Nano systems", Wiley,1992

2. M.C. Petty, "lntroduction to l\ilolecular Elechonics"' 1995

3. W. Raniei, "Nano Electronics and lnformation Technology", Wiby, 2003

Passbd in Board of studies Meeting on 28 10.2020 AQptovod in Academic Council Meeting on 06 11 2020
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l

On

Course Objectives:
1. To understand the basics ofAd-hoc & Sensor Networks.
2. To learn various fundamental and emerging prctocols of all layers.
3. To study about the issues pedaining to major obstacles in establishment and efficient

management ofAd-hoc and sensor nerworKs.
4. To understand the nature and applications of Ad-hoc and sensor nefur'orks.
5. To understand various security practices and protocols ofAd_hoc and Sensor l\erworKs.

Course Outcomes
successrut com of the cou.se, students will be abte to

CO. No. Course Outcome Bloom's Level
to1 lde!lJ!{&I94!!q!,,.. in wketess ad hoc and sensor neh/vorks \nalvze
)o2 1!4!yze protocols developed for ad hoc and sensor networks.
t03 tlod ify the addrcss in the security thrcats in ad hoc and sensor netwo*s \ppty

)o4 i{anipulate a Sensor network environment for different tvoe of
rpolications 'pply

305 Understand various security p€ctices and protocols ofAd-hoc and
;ensof Nehvorks.

Jnderstand

Coulse Conlenfs:

UNIT I MAC & TCP IN AD HOC NETWORKS 9
Fundamentals of WLANS - IEEE 802.11 Archiiecture - Self configuration and Auto configuration-
lssues in Ad-Hoc Wireless Netwo*s - IIAC protocols for Ad-Hoc Wireless Networks _ Contention
Based Protocols - TCP ovef Ad-Hoc nefovorks-TcP protocol ovetuiew - TCp and [,,lANETs -
Solutions for TCP over Ad Hoc Networks.

UNIT II ROUTING IN AD HOC NETWORKS
Routing in Ad-Hoc Netlvorks- lntaoduction-Topology based versus position based Approaches_
Proactive, Reactive, Hybdd Routing Approach-principles and issues - Location services - DREATII:
Quorums based location setuice - Grid - Forwading stfategies - Greedy packet forwarding _
Restricted directional flooding- Hie€rchical Routing- lssues and Cha enges in providing eos_ -

UNIT III MAC, ROUTING & QOS IN WTRELESS SENSOR NETWORKS 9
lntroduction - Architecture - Single node architecture - Sensof network desian considerations._
Ene€y Efficient Design principles for WSNS - protocols for WSN - physicatlayer : Transceiver
Design considerations - l\4AC Layer Protocols - |EEE 802.15.4 Zigbee - Link Layer and Error
Conkol issues - Routing Protocots - N4obite Nodes and Mobite Robota - Data Centfjc& Contention
Based Networking - Tfansport Protocols & eOS - Congestion Contrcl issues - Application Layer
support.

UNIT IV SENSOR MANAGEMENT 9
Sensof Management - Topology Control protocols and Sensing lrode Selection protocols - Time
synchronization - Localization and positioning - Operating systems and Sensor Netwofk
programming - Sensor Nefuvork Simulators.

UNITV SECURITY IN AD HOC AND SENSOR NETWORKS 9
Security in Ad-Hoc and Sensor networks - Key Distributibn and Management - Software based
Anti-tamper techniques - watef marking techniques - Defense against routjng attacks - Secure
Adhoc routing protocols - Broadcast authentication WSN proiocols _ TESLA - Bjba _ Sensor
Nehi/ork security Protocols - sPlNs 

TorAL : 45 pERroDS

Passed in Bdad of studies Meeting on 28.10.2020 Approved in Academic Councit Meeting on 06.11.2020

M.E. Applied Electronics (R2020)

20PEAo08
WRELESS ADHOC AND SENSOR NETWORKS L P

0 0
Nature of Course Elective core
Pre requisites Wireless Networks

CIiAIRi]dAiI .BOARD OF SIUD]FS

EHAR|\4AN . MADEilIIC COUNCIT



REFERENCES:
1. Adrian Perrig, J. D. Tygar, "Securc Broadcast Communication: In Wired and Wircless Netwoaks",
Springer, 2006.
2. carloa De lvlorais Codeirc, Dharma Pfakash Agrawal'Ad Hoc and Sensof Networks: Theory
and Applications (2nd Edition), Wortd Scientiflc Publishing, 2011
3. C.Siva Ram Murthy and B.S.[4anoj, "Ad Hoc Wireless Netlvorks - Architectu.es and Prolocols",
Pearson Education, 2004.
4. C.K.Toh, "Ad Hoc Mobile Wireless Netwo*s", Pearson Education, 2002.
5. Erdal Qayrrcr , Chunming Rong, "Security in Wircless Ad Hoc and Sensor Netwofks", John Wiley
and Sons, 2009.
6. Holger Karl, Andreas willig, Protocols and Architectures forWireless Sensor Networks, John

Wiley & Sons, Inc -2005.
7. Subir Kumar Sarkar, T G Basavaraju, C Puttamadappa, "Ad Hoc Mobile Wireless Networks ,

Auerbach Publications, 2008.
8. Waltenegus Dargie, Christian Poellabauer, "Fundamentals of Wireless Sensor Networks Theory
and Practice", John Wiley and Sons, 2010.

Passed in Eoad of studies Meeting on 28.10.2020 Approvod in Acadonic Council Meeting on 06.11.2020

Mapping of Course Oukomes (COs) with Program Outcomes (POs) Program Specific
O!tcomes (PSOs)

'COs. POs PSOs

1 2 4 5 7 8 9 10 11 12 1

co1 2 3 3 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 3 2 2

co4 3 2 3 3 2 2

3 3 3 2 3 2 2

3 High 2 I Medium 1

Formative assessment

Bloom's
Level Assessment Compohent. Marks

Total
' matKs

Remembef Classroom / Online Quiz/Group discussion 5
understand Class Presentation/Power point presentation 5

Attendance 5

Summative Assessment

Bloom's calegory

Contindous Assessment Tests
Terminal

Examination

(60)

.1
(7.5) (7.5) (10)

Remember '10 10 '10 20

Understand 10 '10 '10 20
30 30 30 60
0 0 0 0

Evaluate 0 0 0 0

Cfeate 0 a 0 0

QHAIRilIAN 
: 
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Course Objectives:
1.To develop a compfehensave understanding of multimedaa networking.
2.To study the types of VPN and tunneting protocots for secu.ity.
3:To learn about hetwork seclrity in many layers and network management.
4.To understand the haffic mbdeiing concept
5. To Evaluate the network security.
Coutse Outcomes
On successful completion of the students will be able to

Course Contentsi

UNIT IINTRODUCTION
Review of OSl, TCP/IP; Multiplexing, l\,,lodes of Communication, Switching,
DWDI\4 _ DSL _ ISDN _ BISDN,ATI!I.

UNIT III ADVANCED NETWORKS CONCEPTS
VPN-Remote-Access VPN, site{o-site VPN, Tunneling to PPP,
Routingi Tunneling and use of FEC, T.affic Engineering, [rPLS
connecltons

UNIT IVTR,AFFIC MODELLING
Littles theoem, Need for modeling, Poisson modeling and
Network performance evaluation.

UNIT V NETWORK SECURiT AND MANAGEMENT

Routing. SONET -

UNITII MULTIMEDIA NETWORKING APPLICATIONS 9
Streaming stored Audio and Video - Best etfort service - protocols for real time interactive
applicatjons - Beyond best effort - scheduljng and policing mechanism - integrated seNices -
RSVP- differenhaled services.

Principles of cryptography - Authentication - integrity - key distribution and certification - Access
conkol and: firc walls - attacks and counter measures - security in many layers. Infrastructure for
netwofk management -The internet standard management ftamework - SNIt, l\,,llB, SNMp, Securjty
and administration - ASN 1

Security in VPN.[,,lPLS- operation,
based VPN, overlay networksP2P

its failure, Non- poisson models,.

TOTAL: zl5 PERIODS

Passed in Board of studies Meeting on 28.10.2020 Approvecl in Academic Cou\t Meeling on 06.11.2120V

M.E. Applied Electronics (R2020)

20PEAo09
HIGH PERFORMANCE NETWORKS T P

0 0
Natufe of Course Eecnve core
Pre requisites

GO. No. Course Outcome Bloom's
Level

co1
Discuss advanced networks concepts lJnderstand

co2 Unde|stand the networking Applications Understand

co3 Examine the advanced topics

c04 Outline traffic modeling
Remember

co5 Evaluate network security Evaluate

CH{IRMU. BOARO OF SIUDIES
f}IIAIRMAN. ACAI)EMIC COUNOIL



REFERENCES:
1 Aunurag Kumaf, D. l\4 Anjunath, Joy Kuri, "communication Networking" Mogan Kaufmann

Publishers, 1 st edition 2004.
2. Fred Halsalland Lingana Gouda Kulkarni, "computer Networking and the lnternef" fifth edition'
Pear€on education 2006
3. Hersent Gurle & Petit, "lP Telephony, packet Pored lvlultimedia commlinication Systems ,

Pearson educaton 2003
4. i.F. Kurose & K.W. Ross,"Computer Networking- A top down approach featuring the intemet",

Pea|son, 2 nd edition, 2003
5. Larry l.Peterson & Bruce s.David, "Computer Networks: A System Approach"- 1996

6. LEOM-Ga|clA, WIDJAJA, "Communication networks", TMH seventh rcprint 2002

7. Nader F.NIir .Computer and Communication Nehtorks, first edition 2010

8- Walrand .J. Varaga, High performance communication network, lvlorgan Kauffman - Harcourt

Asia Pvt. Ltd.2 nd Edrtlon 2000

tlt"pp'ns of c"rEe o"t omes (cos) with Program Outcomes (POs) Prog€m Specific
Outcomes (PSOs)

COs
POs PSOs

1 7 8 9 't0 11 ,t2 I
co1 2 3 3 3 2 2

coz 3 3 3 3 2 2

co3 2 3 2 3 2 2

co4 3 2 3 3 2 2

co5 3 3 3 2 3 2 2

3l High 2 | tvledium 1

fortnative assessment

Bloom's
Level Assessment ComPonent Marks

Total
matKs

Remember ctas-ssroom i onhne Qui/Group discussion 5
'15

Understand Class Presentation/Power point presentation 5

Attenciance 5

Summative Assessment

Bloom's Category

Continuous Assessment Tests Terminal

Examination

(60)

1

(7.5) (7.5)
3

(10)

Remember '10 10 10 20

Understand 10 '10 '10 20

30 30 30 60

0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Boatc! of studies Meeting on 28 10 2020 Approved in Aeademic Council.Meeting on 06 11 2020
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Coulse objectives:
1. To study the basics of Digital Signal P.ocessor
2. To learn the programming skills
3.To Leam the DSP Architecture
4.To find thd Advanced DSP architectures
5.To identify the architectures and some applications

Course Outcomes

M.E. Applied Electronics (R2020)

Code Composer studio - Architeciure of
Comparison of the features of DSP family

TOTAL :45 PERIODS

bl

r

course Contents:

UNIT I FUNDAMENTALS OF PROGRAMMABLE DSPS I
lMultiplier and l\,'lultiplie. accumulator - Modified Bus Structures and Memory access in PDSPS:
lvlultiple access memory - Multi-port memory - VLIW architecture- Pipelining - Special Addressing
modes rn P-DSPs - On chip Peripherals

uNrr ll TMs320c5x PROCESSOR I
Architecture - Assembly language syntax - Addrcssing modes - Assembly language Instructions -
Pipeline structure, Operation - Block Diagram of DSP starter kit - Application Programs for
proaessinq real time signals.

uNrT fl TMS32oC6X PROCESSOR 9

Architecture of the CGx Processor - Instruction Set - DSP Development System: Introduction - DsP
Startef Kit Support Tools- Code Composer Studio - Support Files - Prcgramming Examples to Test
the DSKTools -Application P.ograms for prccessing realtime signals

UNIT IV ADSP PROCESSORS 9
Architecture of ADSP-21XX and ADSP-21oXX series oi DSP processo.s- Addressing modes and

assembly language instructions -Application programs -Filtef design, FFT calculation

UNIT V ADVANCED PROCESSORS
Architecture of T|VIS320C54X: Pipe line operatioh,
T|V1S320C6X - Architecture of Motorola DSP563XX -
processors.

I

i1

Paased in Boarc! of studies Meeting on 28.10.2020 Awrcved in Academic Counci|eeting 0:06.11 2o2o

V

20PEAo10
DSP Processor Architecture and Programming

T P

0
Nature of course Elective core
Pre requisites Digital Signal Processing

on successful completion ol the couIse, students wrll oe aDle to

CO. No.
Course Outcome

Bloom's
Level

col Become Digital Signal Prccessor specialized engineea Understand

co2 Understand by learning the programming skills Undeastand

cog Analyze the DSP based System Developer Analyze

c04 Analyze the Advanced DSP a.chitectures

co5 ldentify the architectures and some applications Evaluate

0|{ATR|I4AN.BoARD0F$TUDIES CHAIRMAN. ACADFMIC COUNCIL



REFERENCES:
t.nvtaiSinqnanOS. Srinivasan' Digitalsignal Processing lmplementalions.using DSP

uii,ll,'Jr"i!."""" *rn ri".pr"i t.riMsgzlcsaxx, cengage Learning India Private Limited, Delhi

2012'
]l B.Vent<ataramani and M.Bhaskar, 'Digilal Signal Processors - Architecture' P^rogramming and

Aoolicalions" Tata McGraw - Hill Publishing Company Limited New uelnl' zuur'
3."fi;i;dd;Jil dtitaisignat erocessins- and Appli;ations with the c6713 and c6416 DSK' A

JOHN WILEY & SONS, INC., PUBLICATION, 2OO5

4. User guides Texas Instrumentation' Analog Devices, lvlotorola'

Approved.n Academic CouN Meetif/on 06 11 2020
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Mapaing of Course Outcomes (COs)with Program Outconres (pos) program Specific

COs
POs PSOs

'l 4 7 8 9 1( ,11 1

co1 2 3 3
,1

3 2 2

co2 .3 3 3
,1 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3l Hish 2l Medium 1

Frmative assessment :
Assessment ComPonent

Attendance

CHAIRII4AN ;BOARD OF STUDIES
C}|AIRMAH. ACAOEMIO COUNCIL



RF SYSTEM DESIGN

Nafurre of Course
Antenna desiqn

course Obiectives:--J-iolno"oiuno 
the cMoS RF Front End (RFE) is a very crucial building block and in all of

wireless and many high frequency wire-line systems'

2. i; ;;;y tne RFt ias few imponant buil'ing blocks within ii including the Low Noise
- n.ofifieis. Phase Locked Loop Synthesizers' Mixers' Power Ampli{iers' and impedance

maiching circuits.
:. io intro"ouce the principles bf operation and design principles associated with these

important blocks
4. To provide and highlight the appropriate digital communication related design objectives

and constraints associated with the RFES

5. To understand the concept of frcquency syntheslzers'

Course Outcomes
On successful com letion of the course students will be able !q

Course Contents:

UNIT I CMOS PHYSICS, TRANSCEIVER SPECIFICATIONS AND ARCHTTECTURES 9

;i;;;;;t;; l. vosrei env"i""' Noise: Thermal, shot' flicker' popcorn.-noise' Two port Noise

iirl,"",-li"i"" irgr., rHD, li2, lP3' Sensitivity, SFDR' Phase noise - Specification, distribution over

I li,i,i"r"il"ir,l"" rr"'r, iomodyne Aeceiuer, Heterodyne Receiver, tmage reject, Low lF Receiver

n.r'ii""r"i"ioi,*t 
"6 

conver;ion lransmitter' Two siep up conversion Transmitter

UNIT II IMPEDANCE MATCHING AND AMPLIFIERS

s-olrur"t"ii *itrt Smith charl Passive lc components' lmpedance

6jt., c".t"" Source Amplifiers OC Time constants in bandwidth

iah f,"or""iv amplifier design Power match and Noise malch'

Lr'tis. iJ*i""'t"o tiirt' Resistols and source Degeneration LNAS

UNIT IIt FEEDBACK SYSTEiI4S AND POWER AMPLIFIERS 9

6iuoiritu oir."Jo""r 
"ystems: 

Gain and phase marqin' Root-locus techniques' Time and Frequency

;;;;i;;;;;;;t;;, compensation, denerat mo-det - ctass A' AB B' c D' E€nd F ampliriers'

pi*"i: 
".prir"i 

Linearisation Techniquei, Efficiency boosting techniques' ACPR metric' Design

consideralions.

UNIT IV MIXERS AND OSCILLATORS 9

rriv6r.h.r..rari<ii.c Non-tinear baseo mixers, Quadratic mixers, l\4ultiplier based mixers, single

;ff1,:rT;i;ffit ';;i;;; ;;;;"' iutsampting mixers' oscirrarors ,de-sclibins 
Fundions'

6""plli" l""li",tiii"ionitlrs' Tuned oscillators, Negitive resistance oscillators' Phase noise'

o

matching networks, Common
estimation and enhancement,
Single ended and Differeniial

pumps, Integer-N

ir"q",i"*v 
"ynir'"iit"r", 

Direci Digital Frequency synthesizers'
TOTAL : 45 PERIODS

REFERENCES:
i.-e.i;;"i 'D""ig" 

"f 
Analog cl\'4os Integrated circuits"' l\4ccraw Hilt' 2001

UNIT V PLL AND FREQUENCY SYNTHESIZERS

;;;r;J.ll;-dl Noise properties, Phase deteclors' Loop filters and charge

ApprovAd in Acadenic CounciYeeting on06 11 2020

VPassed in Board of studies Meeling on 28 10 2020

CHAIRtitAN . BOARD OF STUDIES

Bloom's LevelCourse Outcome

Gaerstand tre CMOS RF Front End {RFE)

ty-e ttre transistor tevel design of the entire RFE

to l-nstate tftp top tevel witeless communicalions system

-rgnabFcwes afi constrahrts associated with the RFEs

nderstand the concept of irequency synthesizers

CHAIRMAN. AOASEn/lIC COUNCIL



2. B.Razavi, "RF lvlicroelectrcnics", Pearson Education, 1997.
3. Jan Crols, [Iichiel Steyaert, 'CMOS Wireless TEnsceiver Design", Kluwer Academic Publishefs,
1997.
4. Recoded lectures and notes available at . !Up:I44@€q!it4!q!!!?Oi&gil41X
5. T.Lee, "Design of C|\4OS RF Integrated Circuitsl, Cambridge, 2004.

Mapping ot Course Outaomes (COs) with Plogram Outcomes (Pos) Program Specific
Outcomes {PSOS)

COs
POs PSOs

1 4 7 a 10 1'l 12 1 3

QO1 2 3 3 3 2 2

co2 3 3 3 3 2 2

co3 2 3 2 3 2 2

co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3lHish 2 | lvledium

Fo-rmAivC-ssessrnent

Bloom's
Level Assessment Component Marks

Total
marKs

Remember Classrcom / Online Qui/Group discussion 5

15Understand tlass Presentation/Power point presentation 5

Attendance 5

Summative Assessment

Bloom's Category

Continuous Assessment Tests Terminal

Examination

(60|

1

(7.5)
3

(r0)

Re'member 10 10 10 20

Understand '10 '10 10 20

30 30 30 60

0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Board of studies Meeting on 28.10 2020 Approved in Academic Council Meeting on 06.1 1 .2020
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Course Obiectives:
1.To study basic concepts of prccessing speech and audio signals
2.To study and analyse various lvl-band filter-banks for audio coding
3.To undersiand audio coding based on transform coders.

4. To study time and frequency domain speech processing method.
5. To understand the speech processing concept
Course Outcomes
On su comDletion ot the course. students wrll be able to

CO. No.
Course Outcome

Bloom's
Level

col Compute the basic concepts of pfocessing speech and audio signals
Applv

coz Analvze various l\I-band filter-banks for audio coding

co3 Understand audio coding based on transform coders. Undersland

c04 Compare the lime and frequency domain speech processing method Anatyze

co5 Uhderstand the speech prccessing concept Unde|stand

M.E. Applied Aecrcnics (R2020)

Approved in Acadenic Council Meeting on 06.11.2020

I

Coulse Contents:

UNIT I MECHANICS OF SPEECH AND AUDIO 9

Introduction - Review of Signal Processing Theory-Speech production mechanism _ Nature of
Speech signal- Discrete time modelting of Speech production - Classification of Speech sounds -
Phones - Phonemes - Phonetic and Phonemic alphabets - Articulatory features. Absolute
Threshold of Hearing - Critical Bands- Simultaneous Masking, Nlasking-Asymmetry, and the Spread

of N4asking-. Nonsimultaneous Masking - Perceptual Entropy - Basic measuring philosophy -
Subjective versus objective perceptual testing - The perceptual audio quality measure (PAQN4) -

Cognitive effects in judg ng audio quality.

UNIT ll TIME-FREQUENCY ANALYSIS: FILTER BANKS AND TRANSFoRMS 9

Intfoduction - Analysis-synthesis Framework for M-band Fifter Banks- Filter Banks for Audio
Coding: Design Considerations - Quadrature Mirror and Conjugate Quad€ture Filters - Tree-
Structured QIMF and CQF M-band Banks - Cosine lvlodulated "Pseudo Qlt4F M-band Banks -
cosine lvlodulated Pefect Reconstruction (PR) lvl-band Banks and the lvlodified Discretq Cosine

Transform (MDCT) - Discrete Fourier and Discrete Cosine Transform - Pre_echo Distortion- Pre-

ecno Control Strategies

UN|T III AUDIO CODING AND TRANSFORM CODERS 9

Lossless Audio Coding - Lossy Audio Coding - ISO-MPEGnA, 2A, 2A-Advaned, 4A Audio Coding .
Optimum Coding in the FrequenQy Domain _ Pefceptual Transform Coder -Brandenburg - Johnston
Hybrid Coder - CNET Coders - Adaptive Spectral Entropy Coding -Differential P-erceptual Audio

Coder - DFT Noise Substitution -DCT with Vector Quantization -IMDCT with Vector Quantizetion

UNIT IV TIII,IE AND FREQUENCY DOMAIN METHODS FOR SPEECH PROCESSING 9

Time domain parameters of Speech signal - Methods for extracting the parameteas :Energy'

Average Magnitude - Zero crossing Rate - Silence Disc.imination using ZCR and energy Sho(
Time Fourier analysis - Formant exlraction - Pitch Extraction using tirne and frequency domain
dethods Homomorphic Speech Analysisl Cepstral analysis of Speech - Formant and Pitch

Estirnat on - Homomorphic Vocoders
Passed in Board of stuclies Meeting on 28.10.2020

V

20PEAO1?
SPEECH AND AUDIO SIGNAL PROCESSING

T

3 0 0 3
Nature ot uoutse eclve core
Pre requisites Audio Engineering

CHANN,IAN .B|]ARD OF STUDIES 0ttAlRu4tt' Af LllEMle c0'JNClk



UNIT V PREDICTIVE ANALYSIS OF SPEECH 9
Formulatidn of Linear Prediction problem in Time Domain - Basic Principle - Auto correlation
method - Covariance method - Solution of LPC equations - Cholesky method - Durbin's Recursive
algorithm - lattice formation and solutions - Comparison of different methods - Application of LPC
pa€meterc - Pitch detection using LPC parameters - Formant analysis - VELP - CELP

TOTAL : 45 PERIODS
REFERENCES:
1. B-Gold and N.[,4o€an, "Speech and Audio Signal Processing", Wiley and Sons, 2000.
2. L.R.Rabiner and R.W.Schaffer, "Digital Processing of Speech signals", Prentice Hall, 1978.
3. Mark Kahrs, Karlheinz Brandenburg, Kluwer Applicatons of Digital Srgnal Processing to Audio
And Acoustics, Academc Publishers
4. Udo Zdlzer, "DigitalAudio Signal Processing". Second Edition A John Wiley& sons Ltd

Passed in Board of studies Meeting on 28.10.2020 Aryrcved in Academic Council Meeting on 06.11.202A

Mapping of Course Outcomes (COs) with Prog.am Outcomes (POs) Program Specific
Outcomes (PSOs)

COs
POs PSOs

1 2 4 6 7 8 I t0 't'l 't2 2

col 2 3 3 1 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3lHigh 2 J Medium

Formative assessment

Bloomis
Level Assessment Component Marks

total
marks

Remembef Classroom / Online Quiz/Group discussion 5
15Understand Class Presentaton/Power point presenlation 5

Attendance 5

Summative Assessment

Bloom's Category

Continuous /qssessment Tests Terminal

Exarnination

t60) .

'l
(7.5) (7.5) (10)

Remembef '10 10 '10 20

Understand 10 10 '10 20
Applv 30 30 30 60

0 0 0 0.
Evaluate 0 0 0 0

Create 0 0 0 0

CHAIRMAN. BOARD OF SIUDIES
EHAIR||4AI{ . AEADEMIE COUNCIL



M.E. Applied Electronics (R2020)

20PEA013 INTERNET of THINGS
L T P

3 0 0 3

Natute of course Elective core
Pre requisites lectrbnic circuits

course Objectives:
1. To understand the fundamentals of Internet of Things
2. To learn about the basics of IOT protocols

3 To burld a small low cost embedded system using Raspberry Pi

4. To apply the concept of Internet of Things in real world
5. fo understand the loT in realworld scenario

Course Outcomes
On successful completion of the course, students will be able to

CO. No.
Course Outcome

Bloom's
Level

co'1 Analyze various protocols for loT Analyze

co2

co3 Design a portable loT using Rasperry Pi Create

co4 Deploy an loT application and connect to the cloud Apply

co5 Analyze applicalions of loT in realtime scenario AnalYze

ToTAL :45 PERIODS

Course Contentsi

UN|T I INTRODUCTTON TO IOT 9

Internet of Things - Physical Design- Logical Design- loT Enabling lechnologies - loT Levels &

Deployment Te;plates'- Domain Specific loTs - loT and NI2N'4 - loT System Management with

NETCONF-YANG- loT Platforms Design l\4ethodology

UNIT II IOi ARCHITECTURE 9

[42M high-level ETSI architecture - IETF architecture for loT - OGC architecture - loT leference

model - Domain model - information model - functional model - communication model - loT

reference architecture

UNIT tll loT PROToCOLS 9

Protocol Standardization for loT - Efforts - l!l2N'l and WSN Protocols - SCADA and RFID Protocols

- Unified Data Standards - Protocols - IEEE 802j5 4 - BACNet Protocol - Modbus- Zigbee

Architecture - Network layer - 6LowPAN - CoAP - Security

UNIT lV BUILDING loT WITH RASPBERRY Pl & ARDUINO I
Building IOT with RASPERRY Pl- loT Systems - Logical Design using Python - loT Physical

Device; & Endpoints - lol Device -Building blocks -Raspberry Pi -Board - Linqx on Raspberry Pi -

Raspberry Pi l;terfaces -Programming Raspberry Pi with Python - Other IoT Platforms - Arduino

UNITV CASE STUDIES AND REAL.WORLD APPLTCATIONS 9

Real world design constfaints _ Applications - Assei management' lndustrial aqtomation, smaft gfid'

Commercial buiiding automation, Smart cities - participatory s€nsing - Data Analytics for loT -
Software & lvlanage-ment Tools for loT Cloud Storage Models & Communicahon APls - Cloud for loT

- Amazon Web Services for loT.

Passe(l in Board of studies Meetingon 2810.2020 Approved in Acadenic Council Aleetkg on 06.11.20 
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20PEAo14
SOLID STATE DEVICE MODELLING AND SIMULATION

T P

0 0
Nature of Coulse Eleclve core
Pre requisites VLSI Design

Course Obiectives:
1 . To understand the concept of device modeling
2- To learn multistep method
3. To study device simulations
4. To study the concept
5, To understand

Coulse Outcomes
on successlul co ion of course. students will be able to

CO. No. Course Outcome Bloom's
Level

co1 Explain the importance of MOS Capacitor and Small signal modeling
Remember

co2 Apply and determine the drift diffusion equalion and stiff system
equation

Apply

co3 Analyze circuits using parasitic BJT parameters and neMon
Raohson melhod

Analyze

c04 l\4odelthe MOS transistor using schrodinger equation Applv

Evaluate the lvlultistep methods. Evaluate

Course Contents:

UNIT I MOSFET DEVICE PHYSICS MOSFET 9
capacitor, Basic operation, Basjc modeling, Advanced |\4OSFET modeling, RF modeling of MOS
transistors, Equivalent circuil representation of MOS transistor, High frequenry behavior of MOS
transistor and A.C small signal modeling, model parameter extraclion, modeljng parasitic BJT,
Resistors, Capacitors, Induclors.

UNIT II DEVICE MODELLING 9
Prime imponance of circuit and device simulations in VLSI; Nodal, mesh, modified nodal and hybrid
analysis equations. Solution of network equations: Spalse matrix techniques, solution of nonlinear
netlvorks through Newton-Raphson technique, convergence and stability.

ihe

M.E. Applied Electronics (R2020)

I
the solution of electrical

9
capacitor and N,4OSFET;

TOTAL :,15 PERIODS

UNIT III MULTISTEP METHODS
Solution of stiff systems of equations, adaptation of multistep methods to
netlvorks, general purpose circuit simulators.

UNIT IV MATHEMATICAL TECHNIQUES DEVICE SIMULATIONS
Peisson equation, continuity equation, drift-diffusion equation, Schrodinger equation, hydrodynamic
equations, trap rate, finite difference solutions to these equations in 1D and 2D space, grid
generatron.

UNIT V SIMULATION OF DEVICES
Computation of characteristics of simple devices like p-n junction, l\4OS
Small-signal analysis.

Passed in Boarcl of studies Meeling on 28.10.2m0 Approved in Academic Council Meetingon 06.1 1 .2020
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REFERENCES:
'1. Arshdeep Bahga, Vijay l\4adisetti, "lnternet of Things -A hands-on approach", Universities Press'.

2015
2. Dieter Ljckelmann, lllark Harrison, l\4ichahelles, Florian (Eds), ?rchitecting the Internet of

Things , Springer, 2011
i. HdnOo Zfroui'itre tnternet of Things in the Cloud: A Middleware Perspective', CRC Press,2012

;. Jan Ho ller, Vlasios Tsiatsis , Catierine l\4ulligan, Stamatis , Karnouskos, Stefan Avesand David

Boyle, "From Machine-to-lvlaahine to the tnternet of Things - lntroduction to a New Age oI

lntellioence". Elsevier, 2014.
s. Olivier Hersent, David Boswarlhick, Omar Ettoumi ' 

"The Internet of Things - Key applications

and Protocols', Wiley, 2012

@gram outcomes (Pos) Program specific
Outcomes (PSOs)

COs
POs PSOs

1 7 8 ,IC ,11 12 1

co1 2 3 3 1 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2

3 L High 2 | N4edium 1

Passed in Board of studies Meeting oi 28 10.2020 Approvec! in Acadenic Counl Meetins 
,on 

06 1 1 .2020
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REFERENCES:

1. Arora, N., "lvlOSFET Modeling for VLSI Simulation"' Cadence Design Systems, 2007

Z. Cnuu, f.Cj. unO fin, p.M., 'Co;puter-Aided Analysis of Electronic Circuits: Algorithms and

Computational Techniques', Prentice-Hall.' 1975

:. iiifOiv, f., VetterOat, T. and Shur, M.,'lntroduction to Device luodeling and Circuit Simulation"'

Wileylnlerscience.. 1997
a. diaiser. f..'nOianced Device l\4odeling and Simulation", World Scientific Publishing Company '
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Osl Program Specific

Outcomes (PSOS)

COs
POs PSOs

1 7 8 1C 1'l 1 2

co1 2 3 3 1 3 2 2

co2 3 3 3 1 3 2 2

co3 2 3 2 3 2 2

co4 3 2 3 3 2 2

co5 3 3 3 2 3 2 2

3 | Hish 2 | MediLrm 1

Tormative assessment

Assessment ComPonent

lassroom /.Online Qui/GrouP
eEEE Presentation/Power Point
Attendance
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Course Obiectives:
1. To Anaiyse algorithms and architecture of hardware software
2. To Model and specify systems at high level of abstraction
3. To appreciate the co-design approach and virtual platform models
4. To understand hardware, software and inteface synthesis
5. To evaluate the system based on requirements and implementation constratints

Coulse Outcomes
On successful comDleti of th students will be able to

CO. No. Course Outcome Bloom's
Level

co1 Analyse algorithms and architecture of hardware software Analyze

co2 l\4odel and specify systems at high level of abstraction Apply

co3 Appreciate the co-design approach and virtualplatform
mooets

Analyze

c04 Understand hardware, sofhvare and interface synlhesis Understand

cos Evaluate the system based on requirements and implementation
conslrainls

Evaluate

M.E. Applied Electronics (R2O2O)

Course Contents:

UNIT IINTRODUCTION 9
Inlroduction to SoC Design, system level design, methodologies and tools, system hardwarer lO,
communication, processing units, memories; operating systems: prediction of execution, real time
scheduling, embedded OS, middle ware; Platlorm based SoC design, multiprocessor SoC and
Nelwork on Chip. Low power SoC Design

UNIT II SYSTEM LEVEL MODELLING I
Systemc: overview, Data types, modules, notion of time, dynamic process, basic channels,
structure communication, ports and interfaces, Design with examples

UNIT III HARDWARE SOFTWARE CO-DESIGN 9
Analysis, panitioning, high level optimisations, real-time scheduling, hardware acceleration, voltage
scaling and power management; Virtual platform models, co-simulation and FPGAS for prototyping
ol HWSW systems.

UNIT IV SYNTHESTS 9
System synthesisr Transaction Level l\4odelling (TLM) based design, automaticTlLl generation and
mapping, platform synthesis; software synthesis: code generation, multi task synthesis, internal and
external communication; Hardware synthesis: RTL architecture, Input models, estimation and
optimisation, resource sharing and pipeiining and scheduling

UNIT V SOC VERIFICAIION AND IESIING 9
SoC and lP integration, Verification: Verification technology options, verification methodology,
overview: system level verification, physical verification, hardware/softlvare co-verification; Test
requirements and methodologies, SoC design for testability - System modeling, test power
dissipation, test access mechanism

TOTAL : 45 PERIODS

Passed in Board of studies Meeting on 28.10.2020 Approved in Academic Coun n 06.11.2020
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REFERENCES:

1 Arshdeep Bahga, Vijay Madisetti, ,,lnternet 
of Things _ A hands_on approach', Universities press,

2015
2..Dieter Uckelmann, Mark Harrison, l\richahelles, Florian (Eds), .Architecting the Internet of
Things", Springer, 2011.
3. Honbo Zhoir, "The Inlernetof Things in the Ctoud: A Middleware perspective', CRC press, 20.12.
4. Jan Ho ller, Vlasios Tsialsis , Catherine lrulligan, Stamatis , Karnouskos, Stefan Avesand. David
Boyle, "From Machine-to-l\4achine to the Internet of Things _ Introduction to a New Age of
Intelligence", Elsevier, 2014.
5. Olivier Hersent, David Boswarthick, Omar Elloumi , "The Internet of Things _ Key applications
and Protocols", Wiley, 2012 .

Mapping of Cou.se Outcomes
Outcomes (PSOs)

(COs) with Program Outcomes (pOs; Frograrn Specific

COs
POs PSOs

1 4 7 8 1t '11 1 2

co1 2 3 ,3 1 3 2 2

c02 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

c04 3 2 3 1 3 2 2

co5 3 3 3 2 3 2 2
3I Hish 2l l\4edium

Formalive aasessment

Bloom's
Level Assessment Component Marks

Total
marKs

Remember Classroom / Onlind QuizJGroup discussion 5
undersland Class Presentation/Power ooint oresentalion

Attendance. b

Summative Assessment

Bloom's Category

Continuous Assessment Tests
Terminal

Examination

(60)

1

(z.s) (7.s) (r0)

Remember 10 ]U 10 20
Understand 10 10 10 20

Apply 30 JU 30 60
Analvse 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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20PEAo16
ROBOTTCS

L T

0 0
NaIUre ol uourse teclNe core
Pre requisites Embedded systems

Course Objectives:
1. To understand robot locomotion and mobile robot kinematics
2. To unde6tand perception in robotics
3. To understand mobile robot localization' 4. To understand mobile robot mapping
5. To understand simultaneous localization and mapping (SLAI(/)

Course Outcomes
On successtu of the course. studenls will be able to

CO. No, Course Outcome Bloom's
Level

co1 Explain rcbot locomotion
Remember

co2 Apply kinematics models and constraints Apply

co3 lmplementvision algorithmsfor robotics Apply

co4 lmplement SLAM algorithms Apply

co5 Understand the planning and navigation Understand

Course Contents:

UNIT ILOCOMOTION AND KINEMATICS 9 .

Introduction to Robotics - key issues in robot locomotion - legged robots - wheeled mobile robots -
aerial mobile robots - introduction to.kinematics - kinematics models and constraints - robot
maneLtverability

UNIT II ROBOT PERCEPTION 9
Sensorsfor mobile robots-vision for robotics - cameras - image formation - structurefrom stereo
- structure from motion - opticalflow- colortracking - place recognition - range data

UNIT III MOBILE ROBOT LOCALIZATION 9
Introduction to localization - challenges in localization - localization and navigation belief
.epresentation - map representation - probabilistic map-based localization - Markov localization -
EKF localization - UKF localization - Grid localization - Monte Carlo localization - localization in
dynamic environments

9UNIT IV MOBILE ROBOT MAPPING
Autonomous map building.- occupancy grip mappinO - MAP occupancy mapping - SLAM -
extended Kalman Filter SLAM - graph-based SLA[,4 - particle filter SLAM - sparse extended
informatron filter - fastsLAM algorithm.

UNIT V PLANNING AND NAVIGATION 9
lntroduction \o planning and navigation planning and reacling - path planning - obstacle
avoidance teahniques - navigation architectures: basic exploration algorithms

TOTAL 45 PERIODS
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REFERENCES:
f .bregot brdetanolvlichael Jenkin, 'computational Principlesof Mobile Robotics"' second
Edition, Cambridge Univercity Pres9, 2010.
2. Howie Choseaet al., "Principles of Robot lllotion: Theory, Aigorithms, and lmplementations , A
Bradfod Book, 2005.
3. I/aia J. Mataric, "The Robotics Primer", l\IlT Press, 2007

4. RoEnd Seigw€rt. lllah Reza Nourbakhsh, and Davide Scaramuzza, "lntroduction to autonomous

mobile fobots". Second Edition, MIT Press, 2011.
5. Sebastian Thrun, Wolfram Burgard, and Dietef Fox' 'Probabilistic Robotics"' MIT Press, 2005'

Mappinfii6rr€e outcomes (cG) with Program Outcomes (POs) Program SPecific
outcomes (Psos)

COs
POs PSOs

4 7 8 I 10 1'l 't2 1 2 3

col 2 3 3 1 3 2 2

CQ2 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

c04 3 2 3 1 3 2 2

. co5 3 3 3 2 3 2 2

3 | High 2 Medium 1

Formative assessment

Bloom's
Level

Assessment Component. Marks
Total
man(s

Remember eEssroom l Online Qur/Group discussion 5
15Understand elEEdFreE6ntation/Power point presentation 5

Attendance 5

Summalive Assessment

Bloom's category

Continuous Assessment Tests Terminal

Examination

(60)

.'l
(7.5) (7.5) (r0)

Remember 10 '10 '10 20

Understand 10 10 10 20

30 30 30 60

0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0
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Coulse Objectives:
1. To introduce the physical design concepts such as routing, placement, partitioning and

packaging
To study the performance ofcircuits layout designs, compaction techniques.
To study the outline lD compaction- 2D compaction.
To Understand the performance issues in circuit Layout.
To understand the concept of routing

2
3

5

Course Outcomes
students will be able to()n successlLrl comoletron course

CO. No. CouJse Outcome Bloom's Level

co'l :xplain different types of routing lemember

c02 )iqcuss Oedormance issues in circuit layout \ppty

co3 lulline 1D compaction- 2D comriaction. \pply

co4 Understand the performance issues in circuit Layout Jnderstand

co5 Understand the concept of routing Jnderstand

ofthe

Course Contents:
UNIT I INTRODUCTION TO VLSI TECHNOLOGY 9

Layout Rules'Circuit abstraction Cell genefation using prog€mmable logic array hansistor chaining,

Wein Berger arrays and gate matrices-layout of standard cells gate arrays and sea of gates, field
programmable gate array(FPGA)layout methodologies Packaging-Computational Complexity -
Algorithmic Paradigms.

UNIT II PLACEMENT USING TOP.DOWN APPROACH 9

Pa(itioning: Approximation of Hyper Graphs with Graphs, Kernighan-Lin Heuristic Ratio cut partition

with capa;ity and i/o consirants. Floof planning: Rectangular dual floor planning hierarchical
appfoach- simulated annealing- Floor plan slzing Placement: Cost function- fofce direcled
methodplacement by simulated annealing partitioning placement- module placement on a resistive
netvvork - regular placement linear placement.

UNIT IIIROUTING USING TOP DOWN APPROAGH 9

Fundamentals: lvlaze Running- line searching- Steiner trees Global Routing: Sequential Approaches
: hierarchial approaches - multi commodity flow based techniques - Randomised Routing- One Step
approach - Integer Linear Programming Detailed Routing: Channel Routing - Switch box routing

Routing in FPGA: Array based FPGA- Row based FPGAS

UNIT tV PERFORMANCE ISSUES IN CIRCUIT LAYOUT 9

Delay Models: Gate Delay Nlodels- N4odels for intelcQnnected Delay- Delay in RC trees Timing -
Driv;n Placement Zero Stack Algorithm- Weight based placement- Linear Pogramming Aplroach
Timing iving Routing: Delay Minimization- Click Skew Problem- Buffered Clock Trees Minimization:

conskained via lvlinimization unconstrained via [,4inimization- Other issues in minimization

UNIT V SINGLE LAYER ROUTING, CELL GENERATION AND COMPACTION 9

Planaf subset problem(PsP)- Single Layer Global Routing- Single Layer detailed Routing- Wire

length and bend mi;imization iechnique - Over The Cell (OTc) Routing Mulhple chip

moAules(Mc[4)- programmable Logic Arrays- Transistor chaining- Wein Burgef Arrays- Gate mahix

layout- '1D compaction- 2D compactaon.

Passed in Board af studies Meeting on 28.10.2020

TOTAL: 45 PERIODS
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REFERENCES:
1. Preas M. Lorenzatti, 'Physical Design and Automation ofVLS| systems"' The Benjamin

Cuntmins Plblishers, 1998
Hilllnt. Edition'19952 s^.^ft^dch C K Wono "An ntroduction to VLSI P , Nlccraw

id@mes (POs) Program Specific

O!tcomes (PSOS)

COs
POs PSOs

2 7 8 I 10 ,t1 12 2

col 2 3 3 I 3 2 2

c02 3 3 3 1 3 2 2

co3 2 3 2 1 3 2 2

co4 3 2 3 1 3 2 2

3 3 3 2 3 2 2

3lHiqh 2 | l\,ledium 1
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Course objectives:

. To encourage empirical research {using valid and reliable methodology, with studies of

the methods themselves v!4lere necessary)
. To promote the use of knowledge and methods from the human sciences in both des'gn

and evaluatron of computef systems
. To promote better understanding ofthe relation beh^/een formal design methods and

' system usability and acceptability
. To develop guidelines, models and methods by which designers may be able to provde

. bettef human-oriented computer systems

Course outcomes
On successful letion of the e. students will be able to

M.E. Applied Electrcnics (R2020)

I
Gene€tion - Usability Engineering
Task Analysis and Uses - Dialog

I

UNIT I

Human Computer
lnteraction Devices

INTRODUCTION TO HCI 9

Interaction Models - Ergonomics - Industrial Interface Design - Basics of

- Interaction Styles - Utility of Hypertext - N4ultimedia Signal Aspects - World

UNIT II USABILITY ENGINEERING PROCESS

Paradiqms - Pr;nctples Supporting Usability - User Interface

Lrfe Ctcle - Drfferent Stages - Requrrements Modeling -
Notations - Svstem Models - Implementatlon

UNIT III USABILITY HEURISTICS, TESTING AND EVALUATION

Heuristics in usability Engineering - Testing - Types of Evaluating and Assessrng the

lmolementation AsPects.

8
Design -

UNIT IV APPLICATION AREAS
Applications lnvolving Speech, Handwriting and Gesture

Reality - lJnconventional Human Compuler lnterfaces

UNIT V CASE STUDY IO
-""" Stray of Dasher, Interface for Entering Text - Case Siudy of P300 Based Brain Computer

ldteriace.

't0
Recognition - Computer Vision - Virtual

ToTAL: ,t5 PERIODS

Passed in Board of studies Meeting on 28.10 2020 Approved in Acadenic C\ncil Meeting on 06-11 2020

V

20sEA025 HUMAN COMPUTER INTERACTION T P

0 0 3

Nature of course ProfeasioiEl core-
Pre requisites f und-amentals of Cofiiputer Archilecture

s com

CO.No.
Coutse Outcome

Bloom's
Level

col Describe the Empirical Research
Knowledqe

co2 =xdam the ihe humaa sdences in both design and evaluation of
:omDutel svSlems

Understand

qo3 Descflbe tfle relation between formal design methods and system

Jsability and acceptabilitY
Understand .

co4 Explain the models and methods by which designers
Understand

co5 Case Study Understand

Course Cbntents:

CHAIRMAN, BOARO OF STUDIES
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REFERENCES:'ilii",il biill*t E rinby, creogory D Abowd, Russet Beate,.Human compurer Interface', 2nd Edition'

Prentice Hall, 1998
i.:;i; iil"l:;;, ;U""bilitv Ensineering' Morgan Kaufmann Publishers' 1992

3. Ben shneiderman, 'oesigning ttre user iniei"l"' sii"r"gi"t i"i 
"ffective 

human computer interaction"' 4th

Edition, Reading, 2004

Fpping of corr"" ortcomes (cos) with Program outcomes (Pos) Program specific outcomes

(PAOS) | :^:
POs

ffi
r lzlsl rls lol zl al gltaCOs 111 12 1

co1 2 3 2 3 2 2

3 2 2ca2 3 3 2

3 2 2.co3 2 3 2

3 2 2c04 3 2 2

co5 3 3 2 3 2 2

3 L Hish 2 | Medium 1

Approved in Acade eeting on 06.1 1 .2020

efiAftillll

Passed in Boatd of studies Meeting on 28 10 2020

CIsHntun.l. Acanqnlib erluIclL



M.E. Applied Electronbs (R2020)

20sEAo26 DEEP LEARNING TECHNIQUES L T P c
0 0

Nature of Cource Professional Core
Pre requisites Fundamentals oI Basic IVlathematics and Computer vision

Course objectives:

. To understand the concedt of deep learning and fundamental maihematics required for
' . deep learning

. To know the core parametdc function approximation techniques behind deep
learnrng

. To appreciate the modern practical deep networks and their applications

. To study about the various deep learning models

. To know about applications and visualization of deep learning netwarks

Course outcomes

On ccessful letion olthe students will be able t

Course Contents:

UNIT I- INTRODUCTION AND PREREQUISITE MATHEMATICS
Inlroduction - Historical Trends in Deep Learning - Probability and Information
rule of conditional probability - Bayes Rule - Machine Learning Basics
Unsupervised learning algorithms.

UNIT II. MODERN PRACTICAL DEEP NETWORKS
Deep Feed forward Networks . Gradient-Based Learning - Back-Propagation and
Differentiation Algorithms - Regularization for Deep Learning: Parameter'Norm Penalties -
Penalties as Constrained Optimization - Challenges in training deep models

UNIT III- DEEP LEARNING NETWORKS 9

Convolution Networks Operation - Pooling - Recurrent Neural Networks - Bidirectional RNNs -
Deep Recurrent Netlvorks - Recursive Neural Networks

UNIT IV- DEEP GENERATIVE MODELS 9

Boltzmann lvlachines - Restricted Boltzmann Machines - Deep Belief Networks - Deep Boltzmann
Machines - Boltzmann Machines for Real-Valued Data - Convolution Boltzmann lvlachines -
Boltzmann lvlachines for Structured or Sequential Outputs

UNIT V- APPLICATION AND VISUAUZATION 9
Large-Scale. Deep Learning - Computer Vision - Speech Recognition - Natural Language
Processing - Other Applications - Visualizations - Visual Dala Analysis Techniques - lnteraction
Technioues

TOTAL: 45 PERIODS

Passec! in Board ofstudies Meeting on 28.10.2020 Apprcved in Academic C eting on 06.11.2020
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Theory -The Chain
- Supeniised and

I
Other
Norm

su com
CO.No. Course Outcome Bloom's Level

col Jescribe the concepl of deep Learning and FundamenLal malhematics lnowledqe
co2 :xplain the Concept of core parcmetric function approximation

.echnioues
Jnderstand

c03 Describe the concept of modern practicaldeep networks and their
aoolications

Jnderstand

c04 dentify the various deep learning models Understand
. co5 Julline the applications and visualization of deep learning networks Jnderstand

CHAIRIIIAN .BOARD OF STUDIE$
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Text Books

1 . lan Goodfellow, Yoshua Bengio and Aaron Courvi'le, Deep Learning, l\4lT Press, 2016.
2. Yusuke Sugomori, "Java Deep Learning Essentials", PACKT, 2016
3. Timothy Masters, Deep Belief Nets in C++ and CUDA C: Volume 1 : Restricted Bohzmann

lllachines and Supervised Feed foMard Networks, 2015
References Books

1. Jeff Heaton, Artificial Intelligencelor Humans, Volume 3: Deep Leaming and Neural
Netlvorks. Heaton Research. 2015

2. Kevin P. Murphy, 'l\,4achine Learning: A Probabilistic Perspective', MIT Press, 2012

Nrapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific Outcomes
(PSOs)

COs
POs PSOs

1 2 4 7 8 't( 't1 12 3

co1 2 3 2 3 2 2

co2 3 3 2 3 2 2

co3 2 3 2 3 2 2

co4 3 2 2 3 2 2

.3 3 2 3 2 2

3 | High 2l Medium

Formative assessment

Bloom's
Level Assessment Component Marks

Total
marks

Remember Classroom / Online Quiz/Group discussior 5

Understand Class Presentation/Power point presentation 5

Attendance 5

Summative Assessment

Bloom's Categbry
Continuous Assesament Tests Terminal

Examination

(60)

1

(7.s)
z

(7.5)
J
(10)

Remember iu 10 10 20
Understand 't0 10 '10 20

30 30 iU 60
Analyse 0 0 0

Evaluate 0 0 0 0

Create 0 0 0

Passed in Board of studies Meetlng on 28.10.2020 Approved in Academic ting on 06.11.2020
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2oaEAo27 IMAGE PROCESSING APPLICATIONS T P

0 0 J
Nature ol uouJse Professional Core
Pre requisites Fundamenlals of Digital Image Processing

Course objectives:
. To study the recognition and processing techniques.
. To study the disease analysis and image analysis.

. . To study the spectral reflectance and classification strategies.
. lo study lhe classrficalion of induskies.
. To study the video based models and objecttracking methods.

Course outcomes
On su ssful letion of the students will b ble ton cce com

CO.No.

Course Outcome Bloom's Level

co1 Explain the recognition and processing techniqles.
Knowledge

co2 ldentify the disease analysis and image analysis. Jnderstand

c03 ldentify the spectral reflectance and classification strategies. Jnderstand

c04 Outline the classificaiion of industries. Jnderstand

co5 lescribe the video based models and object tracking methods. Jnderstand

Course Contents:

UNIT I _ REMOTE SENSING & MONITORING APPLICATIONS 9

Introduction- Biometric Pattern Recognition- Face Recognilion -Feature Exlraction Selection_Face
ldentification -Signature Verification-Preprocessing of Signature Patterns

UNIT II - MEDICAL IMAGE APPLICATIONS .9

Lung Disease ldentification-Hean Disease ldenlificarion- Eone Disease ldenlification-Dental X-Ray
lmage Analysis- Classification of Dental Caries- Mammogram lmage Analysis-Pelvic lmage
Analysis

UNIT III_ SATELLITE.AND REMOTE SENSING APPLICATIONS

lntroduction-satellite sensors and imageries- Features of l\4ultispectral lmages- Spectral reflectance
of various earth objects-Water Regions-Vegetation Regions-Soil- Manmade/Artificial Objects-Scene
Classification Strategies-Neural Network-Based Classifier Using Error Back propagation- Counter
propagation hetwork

ul.rT ti - tNDUSTRIAL APPLICATIONS

Food Industry-Automotive Industry-Textile Industry-Agriculture Industry-Robotics

UNIT V _ VIDEO PROCESSING APPLICATIONS

Pixefbased model- Shadow. Detection-surveillance system- Region-based model-
objeci tracking-Case Study. Geometrical model Vldeo restoration -Case Study

9

Principles of

TOTAL: 45 PERIODS

ting on 06.1 1 .2020Passed in Boarc! ot sludtes Meettng on 28.10.2020
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Text Books

1. Tinku Acharya and Ajoy K. Raylmage Processing Principles and Apptications, A John Wjtey &
Sons, Mc., Pubjrcation 2005
2. Gonzalez.& Woods -Digjtal lmage Processrng, 3rd ed., Pearson edlcaon, 2O0B 3. Adeshir
Goshtasby, " 2D and 3D lmage rcgishation for Medical, Remote Sensing and Industrial
Applications",John Wiley and Sons,2005.

Refelence Books

L S. Sridhar - Digital Image Processing, 2nd ed., Oxford University Press, 20'16.
2. Chanda Dutta l\Iagundaf- Digital lmage Processing and Analysis, Prentice Ha of India, 2OOO.

Mapping of Course Outcomes (COs) with Progiam Outcomes (POs) Program Specific Outcomes
(PSOs)

COs
Pos PSOs

I 4 7 I 9 10 11 't2

co1 2 ,3 2 3 2 2

co2 3 3 2 3 2 2

co3 2 3 2 3 2 2

co4 3 2 2 3 2 2

co5 3 3 2 3 2 2

3 | Hish 2 Medium

Formative assessment

Bloom's
Level Assessment Component Marks

Total
matKs

Remember Classroom / Onlind Quiz/Group discr.rssion 5
'15unoerstano CIass Presentation/Power ooint oresentation 5

Attendance 5

Summalive Assessment

Bloom's Category
continuous Assessment Tesls

Terminal

Examinalion

(60)

,|

(7.5)
2

' (7.5) (10)

Remember 10 10 10 20
Understand 10 10 10 20

30 30 30 60
0 0 0 0

Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board al sludies Meeting on 28.10.2420 Aryroved in Acadenic Co on 06.1 1 .2020
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