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CHOICE BASED CREDIT SYSTEM
| TO W SEMESTER CURRICULLUM

| - SEMESTER
Maximum Marks
Code Mo, Course Category Tanoge yWesk
Ll 1l e | € |ea | FE] Tow
Theory Course(s)
lied Mathematics for Ekeclronics
20PAE101 Pdvanced Digial System Design PC 3 |0 4 |40 B0 | 100
20PAE10Z Bdvanced Digital Signal Proceasing P 3 e 4 lao gal 100 ].
20PAE103 |ASIC and FPGA Design PG 1 o]0 3 |40 60| 100
20PEAXXY Professional Elective | FE 3 | 0 3 |4 G0 | 100
20PEAX XY Professional Electrse I PE 5 a3l o 5 Yan anl 400
Practical Course S
20PAE 105 [Electronic System Design Laboratory | PG o 0l 4 2|50 50| 100
. Total 29| 4] 4 22| 280 | 410| 700
Il SEMESTER
. Pericds F Week Maximum Marks
Code Na, Course {.‘-‘aiugn-r}l] |-| Tt = - oA l FE] Total
Theory Coursels)
advanced Images Video
20PAE201 |procesaing PG al 2| o | 4|40 ] s0| 100
S0l Compuling and Cptimizaton PG
20PAEZDZ Techniques 5 0 0 3 |40 B0 100
20FAE203 | | ow Power VLS PG 3 0 0 3 |40 g0 100
Advanced Microprocessors and
20PAEZM Inticrocontraliers Architeciures e 3 0 R e i &0 "':'D_
2OPEAXKY |Professional Electiva-ll| PE al o| o | 3|40]| 80| 100
20PEAXXX [Proféssionsl Elective-iv FE sl o] o |3|4e0| so| 100
'Employability Enhancement Courses.
20PAE205 |Term Paper Writing and Seminar EEC | O | O 4 2 | 20 30 100
Total 18] 2 ! 21| 250 410 T
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ME. Applied Edectronics {R2020)

Il — SEMESTER
| Periods | Maximum
Code Mo, Cou Category Week Marks
rse C
L '1 PI cA| FE| Tota
|
Theory Coursels)
Z0PEE30T |[Research Methodology and P
= Intellectual Property Rights 3O Y]3]|ap)| B0 100
Z0PEAX XY [Professional Elective YV FE 3l o ol 3|40l 80| 100
ZOPEAXXX IFIDfEEEiDI'IE" Electve V| PE al o ol 2laol 80| 100
Employability Enhancement Courses
20PAE301 [Project Work Phase- | | eec | olo[12] 6] sof so/ 100
TOTAL al 0 |12 | 15 17:1123.1} 400
V- SEMESTER
Periods | Maximum Marks
Code No. Co Category | Week c
% ur Ll TP CA | FE | Tota
Sk |
Employability Enhancement Courses
agpAE4nq  [Project Wark Phase -1l EEC O Q)24 12|50 |50 100
Total O 024 | 12|60 |50 100

TOTAL CREDITS TO BE EARNED FOR THE AWARD OF THE DEGREE = 70

CREDITS SUMMARY

Vb CREDITS PER SEMESTER | Total Credit | g
S.No | Category I T - o (AICTE) Credits in %
1 FC 4 4 L
2 PC 12 13 3 28 42
3 PE 3 & | 8 18 -
4 EEC 2 B 12 20 26
Total - 15 12 70 100
FC - Foundation Coursa ML - Mandatory Courses {Non-Credit Courseas)
PC - Professional Core CA. - Continuous Assassment
PE - Professional Electives FE - Fmal Examination

EES -Emplovability Enhancement Sourses

FPassed in Board of stucles Meeting on 28, 102000 Approved in Acadamic Cowncy Meating
an (8. 11,2020 II'.
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M E. Applied Electronics (R2020)

LIST OF PROFESSIONAL
ELECTIVES
Code Mo. Course gﬁ F?:::: J i mn:::“h:m
Ll 1 p| |ca| Fe| Total
Theory Coursa(s)
! Semester |- Electiva |
20PEANDT  [Crgital Contrad Ergineering PE | 3| 0| o 3|40 |80 | 100
2DPEADDZ Eggﬁ;‘i’rg:ggﬁ”mam e 13| o|le|ala|se | o0
FOPEADDS  |CAD for VLSI Circuis PE 1 a| o] 0| 3|40 |60 | 100
FOPEADDA Eﬁ%ﬁﬁﬁﬁ?”mﬁm"m PE | 3| o| o| 3|40 |80 | 100
HIPEADDS thedded&ﬂeal Time Systems PE | 2| o] o] al40|so | 100
Kmml—ﬂ&cﬂve I
Z0PEAQDS W g1 Design Techniques FE 1 5| o| o] 2|40 |60 | 100
20PEADDT lyano Electronics FE | 3| 0| 0| 2| a0 |eo | 100
20PEAUOB" haireless Adnos and SensorNetworks] P | 3| o| o 3|40 |80 | 100
20PEADDS 5. Performance Networks o (B ) 0
Semeaster II- Elective 11
zorenoro por Poser i | PE | 5] o] o] 3[40 [s0 | 00
20PEADTT |or syetam Design PE 1 3| o o| 3|40 |eo | 100
20PEAM2 |oeech and Audio Signal Procassing | PE | 5| o| o| 3|20 |80 | 00
20PEADTE |\nternet of Things PE | 2] a| o| 3|40 |80 | 100
Semester II- Elective [V
ZOPEADTA E&%ﬁiﬁmmmg 5 ) I ) e e
OPEAMS o cem on Chip Design PE | 3l o| o] 3|40 |ec | 100
20PEADIE Fobatics PE 31 0| O 3. 40 |80 100
20PEADTT |opycical Dasign of VLS| Circuits PE ls|elo| 3| 4|so| 100
Pagsed in Board of stucies Mesfing on 28.10.2020 Approved in Academic Couwncil Mesting on 06 11,2020
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M.E. Appiied Electronics (R2020)

Semester lll- Elective V
20PEADTE Jsignal Integrity for High Speead PE T3] al o] ala0]en | 100
Design
20PEADTS IMEMS and NEMS PElalo|o]| a]aolen | 100
| 20PEAGZD Secure Computing Systems 53 3 3| 40 |60 100
20PEAD2T |patam Recognition PE J | 0| O 3| 40|80 1
Semester lll- Elective V|
20PEADZ2 I2e ¢ Design PEla|o|o| 3| a0|s0 | 100
20PEAD2]  |Nang Scale Devices PEls|o|o|a|alen | 100
JOPEAD24 [System-on-Chip Dasign PE|la|o|o| a|aoleo | 100
Z0PEADZ2S [Waveletls and Signal Processing PEla|lpol|lo| al 40]s0 100
List of apecial elactives
Code No. Course ::rb; Pﬂ._.:,‘::: . M:IAI::TE:“‘
T P c||‘..'A FE| Total
Theory Coursels)
Special Elective
208EA025 |Human Computer Interaction PE g| 0| 3)]40 [60 | 100
205EA02E . |Deep Learning Techniquas PE | ol a3l an |80 100
20SEAO2Y |mage Processing Applications i 0] 0[3]40 |60 | 100

Paszaidin Board of stuofes Meefing on 28 10 2020 Appvinvad i Acadenms wa on 06,11 2080
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M E. Applied Electronics (R2020)

I | SEMESTER

Z0PMATDS APPLIED MATHEMATICS FOR ELECTRONICS ENGINEERS | L [T |F| €
&

ture of Course | Foundation Course ==
| Pre requisites NIL |

! : Course Objectives
i
|

The course is intended 1o

Demonstrate varous analyfical skikks in spplied mathematics
Uinderstand the basic concepls in , matrix theory

Study performance of probability and randem vanables
Study the mathematical areas of dynamic programming
Study the mathematical areas quauing thecry

B L B

Course Outcomes
O successful campletion of the course, studants will be able to

: | Bloom's
CO.No. Course Quitcome Level
' eleat the concapt of fuzzy sats, knowledpe rapresantation using
CO1 Elﬂj' rules, Aralyzing

Skelch the varous methods in mathix theary to solve system of linear

pssociate the Computstion of probability and momernts with

€O [standard distributions. Undarsinnd
Cod -rr';fer the Mathematical areas in Dynamic Programming Underatand
stimaiing e basic characteristic fealures of a gueuing system
CO5 land acquire skils In analyzing queuing models Understand
Course Contents:
UNIT 1 FUZEY LOGIC 12
Classical logic — Multivalued logica — Fuzzy peepositions — Fuzzy quantfiers.
UNIT Il MATRIX THEORY 12

Chalesky decomposition - Generalized Eigenvectors - Canonical basis - QR factomzabaon -
Least squares method - Singular value decomposition.

UNIT Il FROBABILITY AND RANDOM VARIABLES 12
Probability — Axdoms of probabilty — Conditional probability - Baye's theorsm - Random
variables - Probability functicn — Moments - Momenl generating functions and their
properfies’ - Binomial, Posson, Geometnc, Uniform, Exponential, Gamma and Normal
distributions — Funclion of a Random variabie,

UNIT IV DYNAMIC PROGRAMMING 12
Dynarmic programming = Principle of optimality — Forward and backward recursion — Applicabions
of dynamic programming — Problem of dimensicnality,

UNIT ¥V QUELUEING MODELS 12

Enisson Process — Markovian queuss — Single and mulli server models — Little’s formula - Machine -
intesfererce model - Steady state analysis — Baif service queus,

TOTAL: 60 PERIODS

FﬂS-‘SEd i Board of shudies Meeling on 28.10.2020  Approvad in AcﬂanT\wn/ﬂﬂ&eﬂ'ng 08, 11.2020
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M.E. Appliad ERcirowcs (R2024)

REFERENCES:

1.Bronzon, B, “Matrix Operations”, Schaum's Oulline Serles, MeGraw Hill, 2011,
2 George, J. Klir. and Yuan, B, “Fuzzy sets and Fuzzy logic, Theory and Applications”, Prentica
Hall of India Py, Lid,, 1867,

35028, D., Shortla . F., Thompson, JM., and Harms, C. M, "Fundamentals of Quewng
Theary", 4" Edition, John Wiley, 2014

4 Jahnson, BoA, Killer, 1 and Freund J., "Milker and Freund's Probability and Statistics for
Engineers”, Pearson Education, Asia, 8" Edition, 2015,

& Taha, H.A, "Operations Research: An Introductior”, 8" Edition, Pearson Education,
Asia, Mew Delhl, 2016

Mapping of Course Dutcomes (C0s) with Program Quicomes (POs) Program
Specific Outcomas (PE0s)
FOs= PSOs
COs | 4| 2| ala| 5| &| 7| 8] olto| 11 12 1 3
EE | 3 z 3 3
co2 3|l 3|2 3 2 3
co3 3l a2 2 2 3
C04 3l 3|2 ] 3 2 K.
Co5 5|82 3 i 3
3 High 2] Madiurn K Low |
Formative assessment |
4 Tatal |
E“I;D'u'r:l g Agzessment Component Barks marks |
Ramember | Classroom of Online Quiz &
Underetand | Clags Presentation/Power point presentation 3 15
| Attendance : 5
Summative Assessment
it Daladors Elunﬂmuqs Aﬁ;ﬁment T?ts Terminal
{7.5) (7-5) (10) Examination (60)
Remember = 10 10 10 0
Understand 10 10 . 20
Apply & 0 0 : g
Analyse 30 30 - 60
Evaluate 0 Q 4] o
Crese 0 0 0 0

Fassed in Board of sfudies Meeling on 28,10.2020°  Appraved i Acaderuc ncil Meating on -E'E._H.Eﬂm

CHAIRMAN -BOARD OF STUDIES EHAIRMAN - ACADEMIC COUNCIL




m

G

M.E. Appled Elacirorics (R2020)

20PAE1M ADVANCED DIGITAL SYSTEM DESIGN L|T|P[C

Nature of Course | Professional Gore
Fre requisites Fundamenial of Digital Systam Gireulls
Course Objectives

The course 15 nfernded

Te inlroduce methods to analyze and design synchronous

Tointroduce methods to analyze and design asynchronous sequential circuits.
ToFind the fault diagnosis ard tesiakility algorithms.,

Tointraduce the architectures of programmable devices

Toimraduce design and implementation of digital ciréuits using pragramming foole.

N G =

Course Outcomes
On succassiul completion of the course, sludents will be able 1o

Eloom's
GO Mo, - .'I:wraa Cutcome L i
con Analyze and design sequential synchronous crcuits. | Analyzing
coz Analyze and design sequential Asym;nmnu_m circuits. Analyzin
cos Design and Lse fault diagnosis and testebilty algonthms Understand
B identify e requirements and specificabions of the system raquired for|  Understand
" jagiven application . : o
oS Classify the use programming lools for implernenting digitzl circuits Understand
iof indusiry standards
Course Contents:
UNIT | SEQUENTIAL CIRCUIT DESIGN o

Analysis of clocked synchronous sequential circuits and modeling- State diagram, state iable, lale
tabde assignment and reduction-Design of synchronous sequential circuits design of iterative circlits-
ASM chart and realization using ASM

UNIT Il ASYNGHRONOUS SEQUENTIAL CIRCUIT DESIGH 9

Analyss of asynchionous sequential circuit — flew table reduction-races-state assignmant-transition
lable and problems in Wansition table- design of asynchronous sequantial circuit-Static, dynamic
and essential hazards — data synchronizers — mixed operating mede asynchronous circuits —
designing werding machine controlier

UNIT [Il FAULT DIAGHNOSIS AND TESTABILITY ALGORITHMS ]
Faut table method-path sensilization method — Boolean difference method-D algarithm - Tolerance
technigues — The compact algarithm — Fault in PLA — Test generation-DF T schemes — Built in self
test

UNIT IV SYNCHRONOUS DESIGN USING PROGRAMMABLE DEVICES 9
Programming logic devica families — Designing & synchronous sequential circuit using PLA/PAL —
Realization of finite state machinge using PLD — FPGA - Xilinx FPGA-Xilinx 4000

UNIT V SYSTEM DESIGN USING VERILOG a
Hardware Modeling with Verilog HDL - Logic System, Data Types and Operatars For Modeling in
verilog HDL - Behavicral Descriptions in Verilog HDL — HDOL Based Synthesis — Synthesis of Finite
Stale Machines— structural modeling — compilation ‘and simulation of Veriog code -est bench -
Reallzation of combinational and sequential circuits using Veriog — Regisiers — counlers -
sequential machine — senal adder — Multiplier- Duader - Design of Simple MICTopoCcEssor.

TOTAL: 45 PERIODS
Passed in Board of shrdiss Meeting on 28 10,2020 Approved in Acadermic 1lEIA:ILmr,'lT Meeting an 08.11.2020

N -BOARD OF STUDIES CHAIRMAN - ACADEMIC COUNCIL



REFERENCES:

M.E. Appligd Electronics (R20201

1,Charles Hurth Jr *Fundamentats of Logic Design” Thomson Learning 2004
2 M, D.Clletl , Modeling, Synthesis and Rapid Prototyping with the Verilog HOL, Prentice

Hall, 1959,

3 M.G.Amold, Verilog Digital = Computer Design, Prentice Hall (FTR), 1988
4.Mripendra N Bswas “Logic Design Theory” Prentice Hall of India, 2001

5 Farag K. Lala “Dig.ital system Design using PLD" B § Publications, 2003
§.Farag K. Lala "Fault Toleran! and Fault Testable Hardware Design® B S Publications, 2002
7.5. Palnitkar , Verlog HDL — A Gude to Digital Design and Synthesis, Pearsan , 2003,

Mapping of Course Outcomes (COs) with Program Outcomes {POs) Program
Specific Dutcomes (PS0s)
POs PSOs
08 Iql2]| a[ #|ls 8|7 g [10] 11 12 1 2 3
Co (2 | 2 3 2 3
Co2 3l 2] 2 3 2 3
GO . il I 3 2 3
oS |3 |22 : 3 2 3
3| High 2 [ Medium 1 | Low
Formative assessment
Bal::;;:;m*i Taotal
I I Assessment Component Marks marks
Remember | Llassroom or Dnling Quiz &
“Understand | Class FreseniatioryPower point presentation § i5
F Aftendance §
“Summative ASsessment \
i - .
Bloom's Category — {:1“1“"““”3 A“—;“m T?ta Terminal
(.5) {7.5) (10} Examination {60)
| Femember 10 10 0 20
Understand, 10 10 10 20
Apply 0 ] ] Q
“Analyse 30 30 30 60
Eveluate i a L8] 4]
Create 0 0 =0 0

Pagsad In Board of sludies Meeting o 28.10.2020  Approved in Academic Councll Masting ?m 17.2020
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M.E Apphed Elecironics [RE020)

‘zﬂPAEmz ADVANCED DIGITAL SIGNAL PROCESSING Lit|ele

Mature of Course | Professional Cara
Pre requisites Design for digital Signal Processing

Course (hjectives
The course is intended

To devalop the malhematical description and modeiing of discrets tme random signals.
Toapply the corversant with impertant theorems and random signal precessing algonthms
To apply Wiener fillering and Linear filtkaring

To learns relevant figures of merit such as power, energy, blas and consiztency.

Ta familiar with estimation, prediction, fillering, MultiMate concepts and technyues

— e —

A

Course Qulcomes
On successful completion of the course, studanls will be able to

CO.Ho. Course Oulcome B'ml’
' Apply the lime domain and frequency domain description of Wide Apply

COT  |sense Stationary process in ferms of matri algebra and relate o
linear algebra concepls

Skétch the W-K theorem, spectral facigrization heorem, Apply

Lhde spacirum estimation, bias and consistency of estimatars.
cos Explain the Linear Filtering and Wianar filtkaring Understand
04 stimate LIS algorithme, Levingon recursion algorithm, Understand
ppiications of adaptive filiers
cos |[Reiate Decimation, interpolation, Sampiing rate COMVETSIon, Understand
Applications of muttirate signal processing

Course Contents:

UNITIDISCRETERANDOMSIGNALPROCESSING 12
Distrete random processes — Ensemble averages — Wide sense stationary procass — Properies

- Eigodic process - Sample mean & varance - Auto-comelation and Auto-correlation
matricesProperties — White noise process — Weiner Khitchine relation - Power spectral density -
Filtering random process — Spectral Factorization Theorem — Special types of Random Processes —
ARMA, ARMA Processes — Yule-Walker equations

UNIT I SPECTRUM ESTIMATION 12

Bias and Consistency of estimators - Mon-Parametric methods - Periodogram — Modified
Periodogram — Barelf's method — Welch's mehod — Blackman-Tukey mathod = Parametric
miethods — AR, MA and ARMA spectrum estimation - Performance analysis of estimators. :

UNIT Il SIGHNAL MODELING AND OPTIMUM FILTERS 12
Introdustion- Least square mathod — Pade approsdmation - Prony's method — Levinson Recursion -
Lattice filtar - FIR Wianer filter — Fittering — Linear Pradiction — Non Causal and Causal IR Wainar
Filter — Mean square armor — Discrate Kalman filter.

LIMIT IV ADAPTIVE FILTERS 12
FIR Adaptive filters - Newton's steepest descent mathad = Widrow Hoff LMS Adaptive algorithm

— Convergence — Normalized LMS — Applications = Noise cancellation - channe! equalization  —
acho canceler — Adaptive Recursive Filtlers - RLS adaptive algonthm — Exponentially waighted
RLSsliding window RLS.

Pasood in Board of studing Mesting on 28102000 Agprovad in Acagernm Gﬂu.r:[.‘lj' Mesting o D6.771.2020
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M.E. Appled Elsctranics (R2020)

UNIT ¥ MULTIRATE SIGNAL PROCESSING 12

Decimation - Intarpolation — Sampling Rate conversion by 2 rational factor /D = Multistage
mplemeniation of sampling rate conversion = Polyphase filter structures = Applications of mullirate
signal processing.

TOTAL: 60 PERIODS
REFERENCES:

Tdonn G, Proskis, Dimitris G. Manciakis, "Digital Signal Processing”, Frentice Hall of  a. India,
MNew Delni, 2005,

2 Monson H. Hayes, “Statistical Digral Signal Processing and Modeling”, John Wiley and Sons

I, New Yark, 20046,

4.P. P. Vaidyanathan, "Multirate Sysiems and Filter Banks®, Prentice Hall, 1582

4.5. Kay," Modem spectrum Estimation theory and application”, Prertice Hall, Englehood a. Cliffs,
RJ1288.

2. Bimon Haykin, "Adaptive Filter Theory”, a. Prentice Hall, Englehood Cliffs, MJ1986.

&, Eophoncles J, Oranidis, "Optimum Signal Processing ", McGraw a, -Hill, 2000,

Mapping of Course Outcomes {COs) with Program Outcomes (POs) Program Specific
Qutcomes (PS0s)
POs PSOs
CiOs T I T
1 2 3 4B 6| T & 8|1y 11 12 1 2 3
ool 82 ' 3 2 3
Ca2 AR a3 i 3
03 S A 3 2 3
cot | 3|22 i 3 2 3
(B ) 3 -_ - B q 2 %
3 | High 2z | Medium ___'_‘I_ Low _.I_l o)
Formative assessment
1 i Total
& il Assessment Component Marks  ymarks
Remember Classioomor Online Quz I 5
Understand Class Presentalion Power point presentation -
! Attendance 3
Summative Assessment [
Bloon's Category | (PINONE ASSISSMONTOE [ Exammination
y i(7.5) {7.5) (109 {80}
Remember 10 10 10 20
Understand 10 10 10 20
.f“'EF{l".... = a0 £l 30 &0
Analyse =7 ] 0 0 ]
Evaluate 0 D a 2]
Create i 3] a 0

Pagsad [n Board of studies Mesting an 281002020 Approved in Academic Coundl Meeting gin 06.17.2020
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M.E. Appilied Elactramics (R2020)

20FAETD3 ASIC AND FPGA DESIGN LITIP|C

Nature of Course | Prolessonal Core
Pre requisites Fundamenial of VLS

Course objectives:

To study the design flow of differant types of ASIC.

Ta familiarize the different types of programming technologies and loglc devices.

Ta learn the architecture of different types of FPGA,

Tao gain knowledge about partitioning, ficor planning, placement and rouling including circuit
exfraction of ASIC

To gain knowledge in igzues of SOC,

B R

[}

Course Qutcomes

On succassful compietion of the course, students will be able to

CO.No. Course Outcome Bloom’s
Em— ' | Level
cot Analyze tha syrnthesis, Simulation and tesfing of systems, Analyze
co? Spply different high performancs algonthms In ASICS Aprly
coa Cresign Logic Symthesis and testing, Creale
O Analyze the FPGA toals and Routing Anakyee
CO5 Criacuss the design Issues of SOC Understand

Course Cantents:

LINIT | OVERVIEW OF ASIC AND PLD 9
Types of ASICs - Design flow — CAD tools used in ASIC Design — Pregramming Technologiss:
Antifuse — static RAM - EPROM and EEPROM technology, Programmable Logic Devices: ROMs
and EFROMs = PLA =FAL. Gate Amays = CPLDs and FPGAS

LNIT Il ASIC PHYSICAL DESIG 9
System parition -paritioning - partitioning methads = interconnact delay modek and messurement
of delay - fioor planning - placement = Routing: ghobal routing - detailed routing - special routing -
cirouit extraction - DRC :

UNIT Il LOGIC SYNTHESIS, SIMULATION AND TESTING ]
Design systems - Logic Synthasis - Half gate ASIC -Schematic entry - Low level design language -
PLA toocks -EDIF- CFI design representation. Verilog and lngic synthesis -vHDL and logic synthesis
- types of simulation -boundary scan test - fault simulation - automatic test pattern generation

UNIT IV FIELD PROGRAMMABLE GATE ARRAYS 3
FPGA Design | FPGA Physical Design Tools -Technology mapping - Placement & routing -
Register transfer (RT)/Logic Synthasis - Controlier'Data path synthesis - Logic minimization.

UNIT vV SOC DESIGN g
System-On-Chip Design - SoC Design Flow, Platform-based and IP based SoC Designs, Basic
Concepis of Bus-Based Communication Architectures. High performance algorthms for ASICsS
S50Cs as case studies: Canonical Signed Digit Anthmetic, Knowledge Crunching Machine,
Distriouted Arthmetic, High parformance digiial filters for sigma-dedta ADC,

\ TOTAL: 45 PERIODS
|

Pagzed n Board of shedies Meeting on 28 102080 Appvoved in Academic EDWW an 06112020
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M.E. Appliad Elscironics [R2020)

REFERENCES:

1.0avid A Hodges, Analysis and Design of Digital Integrated Circults {3ha), MGEH 2004
2H.Gerez, Algorithms for VLS Design Automation, John Wiley, 1928
3.Jan. M. Rabzey et al, Digital Integrated Circufl Design Perspective (2/g), PHI 2003
4 M. 1S, Smith © Application Specific Integrated Circuits, Pearson, 2003
5.J. Od Field, R.Dorf, Field Programmable Gate Arrays, John Wileyé Sons, New york,
6.P.K Chan& 5. Mourad, Digital Design using Field Programmabie Gate Array, Prentice Hall.
7. Sudeep Pasricha and MikilDutt, On-Chip Communication Architectures System on

Chip. Interconnect, Elsevier, 2008
B.3.Trimberger, Edr., Field Programmable Gate Array Technology, Kluwer Academic Pub.
9 5. Brown,R.Francis, J.Rose, Z vVransic, Fleld Programmable Gate Array, Kluwar

Pub. .Richard FJinder , "Enginesning Cigital Design,"Academic press,

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (F50s)
FOs PSOs
COs
1 2 3 415 6 | T Bl 9 10' 11 12 1 2
Cod E: ! 9 3
COZ | 4 3 2 3
Co3 142 2| 3 2 3
£04 Ls.la 3| 8 2 3
G5 |3 2 2| 3 2 3
3 | High 2] Medium 1 | Low
Formative assessment
Total
Bloom's
it Assessment Component Marks marks
Remember | Classioom or Online Quiz &
Undersland | Class Presentaticn/Power point presantation a 15
Attendance 5
Summative Assessment
Bloom's l;:_g!!_linuum As;mma-nt Tergts Tarminal Examination
Category (7.5) (7.5) {10) {60}
Remember 0 10 10 20
Linderstand 10 10 10 20
ply 30 30 a0 &0
Analyze g o o o
Evaiuate 0 O 0 2T
Create oo 0 | 0

Pazsed i Board of sivdies Maaling on 28.10.2020  Approved in Academic Cowncil M;Wf 1. 23030
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ME. Appited Electronics (R2020)

20PAET05 ELECTROMNIC SYSTEM DESIGN LABORATORY L Tiple
| B i
I 0| 0|42
Mature of Course | Devices and Circuits
Pre requisites Signal Processing and Microprocessor and Microconiroller
Course Objectives

The course 15 itendad

1. Te siudy various controllers and different interfacas
2. Simulation of OMF using Simulation Packages
3. Sensordesign using simulation tools
4. Tolearn ssynchronous and clocked synchrondus sequential circulls
| |
| . & Tounderstand the concept of built in self lesl and fault diagnosis
i Course Quicomes
' 1. Apply PIC, MSP430, '51 Microcontroller and 8086 for system design
2. Simulate GMF
5. Design zensor using simulation tools
4 Designand analyze of real time signal processing system
5. Designasynchronous and clocked synchronous sauantial circuits
CYCLEA
S.Noa. Course = Lew ;
Content Co
1 Syslam design using PIC, MSP430, 51 Microcontrofier Col applying
and 16- bit Microprocessor - il o]
2 Study of differant interfaces ( using embedded co Analysis
microcontroller) -
3 Implementation of Adaptve Fitars and multistage o4 Applying
miulttirate syetem in DSFP Processor
4 Simulation of QMF using Simulation Packages coz Analysis
CYCLE-2
i co Bloom's
S Mo. Course Content Loval
T |Analysis of Asynchronous and clocked synchronous CO5 Analysis
uential cirourts '
2 |Buill in seif test g fault diagnoss Cog Frahsi
3 [Sensor design using simulation tools Co3 Applying
4 Design and analysis of real time signal procassing Co4 Apnlying
ystem — Data acquisition and signal processing
Passed in Boord of sldies Masling on 28102020 Approved in mm\ﬁm/ﬁﬂ{wrﬁmunﬂﬁ.ﬁjﬂiﬂ
_,.l'
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M.E. AppWed EMcliomcs (R2020)

'l.lapping of Course Dutcomes {COg} with Program Cutcomes (POs) Program Spacific
Dutcomes (PE0s)
POs PS0s
G5 ]
1| 2 8 |e|[7] 8] 8| 1 12 - 3 3
o2 |32 2 3 2 3
eas a2 2| 3 2 3
2 il I 5| A 2 3
3 | High 2 | Medium 1 low =~

Summaltive assessment based on Continuous and End Semester Examination
Bloom's Level Internal Assessment End Semester Examination
[50 marks] {50 marks]

Ramember 10 10
Understand 20 20

Apply 40 40

Analyre. 30 0

Evaluate = E

Create - =

Paszed in Board of studies Mosfing o 28, 702020 Approved in Acadermc Cowncd Meefing on 06.171.2020
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M.E, Applied Elecfronics (R2020)

I SEMESTER
20PAE201 ADVANCED IMAGE AND VIDED PROCESSING LI|T|IP| C
' == . |3 j2/0]| 4
Mature of Course Profesgional Core
Pre requisites MIL =
Course Objective
The course is intended o
1. Understand the fundamentals of digital images.
2. Leam different image transforma
3. Study concept of segmentation
4, Study the enhancement and image compression,
5. Sledy the basic concepts of wieo processing
Course Dutcomes
On successful completion of the course, students will be sble to
Bloom's
CQ.No. Course QDufcome - Level
] Analyze the undameantal concapls of digital image procassing,
col Analyzing |
__C02_|Apply the different types of image transforms .| Apply
co3 |Apply different algarithms for segmenting gray level images, Aply
cod Interpret the concept of image enhancement in color imaging Understand
SR Analyze the vanous concept of video processzing Analyze
Course Contents:
NIT-| DC IMAGE FUNDAMENTALS 12

A simple image model, Sampling and CQuantization, Imaging Geomefry, Digital Geomefry, Image
Acquisifion Systems, Different types of digital images. Basic concepis of digital distances, dstance
fransform, medial axis transform, component lebeling, thinning, morphological processing,
extension to gray scale morphology

UNIT-II IMAGE TRANSFORMS 12
iD DFT, 20 transforms - OFT, DCT, Discrete Sine, ‘Walsh, Hadamard, Slant, Haar, ELT, SV,
Wavalel transform

LINITIII SEGMENTATION OF GRAY LEVEL IMAGES 12

Histegram  of gray level images, multilevel thresholding, opfimal thresholding using Bayesian |
classification, Watershed and DOam Consiruction algorthms for segmenting graylevel image

Detection of edges and lines: First order and second order edge operators, mult-scale edge
detection, Canny's adge detection algorithm. Hough transform for detecting lines and curves, edge
linking.

UNITIVIMAGEENHANCEMENTANDCOLORIMAGEPROCESSING 12
Poinl processing, Spatial Filering, Frequency doman filtering, mult-spectral image anhancament,
image restoration. Color Represantation, Laws of color malching, chromalicity diagram, color
erhancement, color image segmentation, color edge delection, color demos icing

UNIT V BASIC STEPS OF VIDED PROCESSIN 12
#nalog video, Digital Video, Time varying Image Formation madels: 30 motion models, Geometric
Image formation , Photometric Image formation, sampling of video signals, fillering operations.

TOTAL : 60 PERIODS

F:.-].s.se-d in Board of studies Mesling on 26, 10,2020 Approved in Academic vl Maeding on & 11, 2020
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M.E. Applied Electionics (R2020)

TEXT BOOKS

1.Gonzaleze and Woods ,"Digital Image Processing °, 3rd edition , Pearson,

£.7a0 Wang, JoemOstamann and Ya —quin Zhang, "Video processing and communication , 151
edition , PHI.

REFERENCE BOOKS

148K, Jain, “Fundamentals of Digital Image Procassing”, Prentice-Hall, Addizon- Weslay, 1989,

2.8. J&hne, "Practical Handbook on Image Procassing for Scientific Applications’ CRC
Press 1997 - ’

d.Bemd Jahne, Digital Image Processing, Springer-Verag Berlin Heidelbarg2005,

4 Bowik {ed.}, "Handbook of Image and Video Processing’, AcademicPrass, 2000,

4.W, K, Pratt, Digital image processing, PIKS Inside, Wiley, Nesw York, 3rd, edn., 2001

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
POs PS0Os
GO
1 2 3 415 & | 7T |'B| 9|10 11 12 1 3
can al 3 2 a 3
Loz 3| 3 2 3 2 3
Co3 [ 5] 2 2 3 2 3
Cod | 4|2 2 3 2 3
CO5 | 3|2 2 3 2 3
-3 | High 2| Medium 1T | Low |
| Formative assessment
. Total
E"LT“ . Assessment Component Marks marks
val
Remember Classroom of Onine QUz 5
Unoerstand Class Presenfation/Power point presentation 5 15
§ Affendance 5
“Summative Assessment
Bldina E‘:lnntlnuuus A:s;usmant Taataﬂ Terminal
Categary (7.5) {7.5) (10) Examination (60}
Remembear 10 1w 10 20
Understand _ 0. 10 10 =
Apply . 30 30 30 60 =
Analysa = 3} g 0 4]
Evalugte 1] 0 SET 1]
Create a 0 1 a

Passed in Board of suties Meeting on 28 102020 Approver! in Academic Gounal Meeting on 06.11.2020
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M.E. Applied Elechonics (R2020)

20PAEZ0Z SOFT COMPUTING AND OPTIMIZATION L
TECHNIQUES

Mature of Course | Professional Gone 5
re requisites Fundamentals of Basic Malhemalics and Data Analysis

o v |

-
w|-:‘:

T
]

Course Objectives

The course is intended to

Familiarizes with the design of various neural nehworks.
Understand the concept of fuzzy logic.

Explore the knowledge Neuro Fuzzy modeling and contral,
z@n knowledge in comsentional optimization lechniques.
Understand the various evolutionary optimization technigues.,

OB

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

| Bloom's
CO.Mo. Course Dutcome Livel

coA tnderstand the different types of neural networks. Urdarstand

| o0z | dentify the Fuzzy relations and Fuzzy expert systems Undarstand

C03 | Determinge the properties of fiekd effect transistors LUhdarstand

CO4 | Analyze the concepls of Neuro-Fuzzy modelng finalyze

€05 | Apply the evolutionary optimization techniques Apply

Course Conlents

Unit-l NEURAL NETWORKS 8
Machine Leaming using MNewal MNetwork, Learning algorithms, Supervised Learming MNeural
Metworks — Feed Forward Metworks, Radial Basis Funclion, Unsepervised Learning Meural
Metwarks — Salf Organizing map , Adaplve Resonance Architectures, Hopfield network

Unit-ll FUZZY LOGIC g
Fuzzy Sets — Operations on Fuzzy Sels - Fuzzy Relations — Mambarship Functions- Fuzzy Rules
and Fuzzy Reasoning — Fuzzy Inference Systems — Fuzzy Expert Systems - Fuzzy Decision
Making

Unit-Ill NEURO-FUZZY MODELING .9
Adaptive Meuwro-Fuzzy Inference Systems — Coaclive Neuwro-Fuzzy Modeling — Classification and
Regression Trees = Dala Glustering Algorithms = Rue base Slructure [dentification — Neuro-Fuzzy
Control - CaseStudies.

Unit-IV CONYENTIONAL OPTIMIZATIONTECHNIQUES 9
Infreduction o optimization technigues, Statement of an oplimization peoblem, classification,
Unzonstrained oplimization-gradient search method-Gradient of a funclion, steepest gracent-
conjugate gradien!, Newton's Method, Marquardi Method, Constrained optimization —sequential
Enear programming, Intericr penalty function method, external penalty funclicn method.

Unit-V EVOLUTIONARY OPTIMIZATION TECHNIQUES g
Genetic algonthm — Working principle, Basic operators and terminologies, Buikding block hypothesis,
Traveling salesman problem, Particle swarm optimzation, Ant colony optimizaticn

" TOTAL : 45 PERIODS
Passed in Boand of studies Meeting on 28 10,2020 Approved in dAcackmic Godrmol Mesting on 08 11. 2020
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I .E. Applisd Elecfronics (F2020)

TEXT EOOKS

1.David E. Goldberg, Genetic Algorithms in Ssarch, Optimization and Machine Learning, Addisen
Weslay, 2009 Hill Inc. 2012,

2, Gegrge.J Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic-Theory and Applicaten, Prentice Hall,
1805,

REFERENCE BOOKS

1.James A, Freeman and David M. Skapura, Neural Metworks Algarithms, Applications, and
Programming Techniguas, Pearson Edn,, 2003
2. Timothy J. Raoss, Fuzzy Logic with Engmeenng Applcations, McGraw-Hill 199?

| Mapping of Course Outcomes |COs| with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
; POs PS0s
Ca
1 2| 3] 4|5 & 7| 8| &[40 11| 12 1 2 |
cot 2 | 3 1 q 2 2
ooz T W 1 1 2 2
co3 e P L 1 a 2 2
a7 S R 1 3 Z 2
=05 ' [ 1 3 2 Z
3 | High 2 | Medium 1 [low |
Formative assessment
T Total
Blonms Assessment Component Marks marks
Level
Remember | Glassroom / Gnhine Quiz/Group discussion B
Understand | Class PresentatioryPower point prasentaton ] 18
Attandance 5
Summative Assessment =
e Calasary r;:inntmunua h&ﬂﬂ;amrrt Tests s Terrminal
{7.5) (7.5) (10 Examination
_ (60)
Hememper L L) 10 i 20
Understand 10 10 10 20
Apply 30 30 20 e
Analyse 1] i 0 U ==
| Evaluate 0 a 0 4 0
| Create . 1) a a 2 0

Passad in Board of studies Meeling on 28.10.2020  Approved in Acadsmic Cowncll Mgefing o 00.11.2020
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ME. Applind Elacironics (R2020)

20PAE203 LOW POWER VLS| DESIGN L|tlrlc]
3[olo]s

Nature of Course | Profezsional Core
Pre requisites rundamentals of Electronics

Course Objectives

The course iz intended o
1. Identfy sources of power in an IC
2. ldentfy the power reduction techrigues based on technology independent and
Technology depandant
3. Power dissipation mechanism in various MOS logic style.
4. Identify suitable technigues to reduce the power dissipation
& Design memory circuits with low power dissipation

Course Qutcomes
On successful completion of the course, students will be able 1o

CO.No. Course Qutcome ] EIE:TE':‘
COf Analyze the power dissipation in CMOS dircuits. ey
02 | Understand the various concepts of power oplimization Ie-chniq_uaa Understand
03 | Design of Low power CMOS circuils Apply
z o | Analyze the power estimation techniques Analyze
C05 | Software design for low power dissipation circulits Apply
Course Contants
Unit-l POWER DISSIPATION IN CMOS ]

Physics of power dissipation in CMOS FET devices — Hierarchy of limits of power — Sources of
powar consumption — Siatic Power Dissipation, Active Power Dllsma’rmn - Designing _fur L
Power, Circuit Techniques For Leakage Power Reduction - Basic principle of low power design,

Unit-Il POWER OPTIMIZATION _ 8
Logic level power optimization — Circuit level low power desgn — Enlar'r::lard :ﬂ.dder Cells, CMOS
Adders Architectures-BICMOS adders - Low Voltage Low Power Design Techniques, Current Made
Adders -Types OF Multiplier Architectures, Braun, Booth and Wallace Tres Mullipliers and their
performance comparison

Unit-lil DESIGN OF LOW POWER CMOS CIRCUITS g
Computer arthmetic technigues for low power system — low vollage low powsr static Random
access and dynamic Random access memeries — low power clock, Inter connect and layoul design
— Advanced techniques — Special techniques.

Unit-IV POWER ESTIMATION . Vel
Power Estimation techniques — logic power estimation — Simulation power analysis — Probabilistic
power analysis,

Unit-V SYNTHESIS AND SOFTWARE DESIGN FOR LOW POWER g

Synthesis far low power — Behavioral level transform — software design for low power,

TOTAL : 45 PERIODS
Passed i Board of sledies Maaling on 28102020 Approved in ACae s nc Mealing o 06,11, 2020
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M E Appled Electronics (R2020)

TEXT BOOKS
1. AbdelatifBelaocuar, Mohamed | Elmasry, “Low powar digital WLSI design®, Kluwer, 1995
2.8 FP.Chandrasekaran and R.W. Broadersen. "Low power digital CMOS design®, Kluwear, 1995

REFEREMNCE BOOKS

1. DimitnosSoudns, © Pignet, Costas Goulis," Designing CMOS Circuits for Low powerKluwer,
2002,

2 Gary Yeap, "Practical low powar digital VLS design®, Kluwer, 1838

Mapping of Course Oulcomes (COs) with Program Ouicomes [POs) Program Speciic Quicomas
{PSOs)
P50s
o POs
1 2| 3 4| 8 ] T 8| 9 (10 11| 12 1 2 a
o1 2 B L 8 3 2 2
coZ gl a5 2 3 2 2
co3 g1 -8 |2 3 2 2
Cog o e 3 2 2
COs 3| 3 2 3 & 2
3 | High 2 | Mediurn 1 | Low |
| Formative assessment
; Total
Hlasnys Assossment Component Marks marks
Level
Ramamber | Classroom / Onling Quiz/Group discussion 8
Understand - | Class Presentation/Power paint presentation 3 15
Aftendanca 5
i3 |
Summative Assessment —
Blogm's Category G$Eqmnus A.s:u;ﬁment Tests ; Terminal
(7.5) (7.5} (10} Examination
. (60)
Remember 10 10 10 20
“Understand | 10 10 10 20
Apply 30 30 a0 a0
Analyse . 0 a 0
Evaluatea N 0 a 0 o
Create = 1] 0 0 ' 0

Pagsed i Board of stucves Meating on 28 102020 Approved i Acedernic Coundl Meetl 06, 34, 2020
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20PAE204 ADVANCED MICROPROCESSORS AND
MICROCONTROLLERS ARCHITECTURES

ature of Course | Professional Core
Pre requisites Fundamentals of Microprocessor and Microcontroliar

:!-—q
b |
7

Course Dbjectives

The course is-intendad o

1. Familiarize about the features. specification and featuras of modem microprocessors.

2. Gain knowledge about the architecture of Intel 32 and 64 bt microprocessors and salisnt
features
associated with them.

3. Understand the RISC and ARM archilecturas.

4, Extract the feature of modern microprocessors

5. Describe high performance microcaniraller archilectures.

Course Outcomes
On successful compietion of the course, students wili be able to

C0.No. Course Quicome E-!Inl o ]5
Describe the features l:;f modern MiCrCproceEssors
e Knowledge
€02 | Explain the concapt of high perfarmance CISC architecture Understand
03 | Descrbe the concept of kigh perormance RISC and ARM Understand
architectiure :
o4 Identify the differanl features of modem microcontrollers —
€08 | Outline the characteristics ARM - M3 architecture and its salient Undarstand
faalures. R b
Course Contents
Unit-l FEATURES OFMODERN MICROPROCESSORS a

Evalution of microprocessars - Data and Address buses — clock speed — memory interface - multi-
core architectures — cache memory higrarchy — operating modes — super scalar execulon —
dynamiz axgcufion — over clocking — integrated graphics processing - perfformance benchmarks

Unit-Il HIGH PERFORMANCECISCARCHITECTURES bt
Introductian to L& 32 bit architecture — Intal Pentiufm Processors family free = Memory Management
- Branch prediction lngic - Superscalar architecture — Hyper threading fechnology — 64 bit extension
technolagy - Intel 84 bit architeciure - Intel Core processor family tree = Turbo boost 1echnuﬂ:g:,.l -
Smart cache = features of Nehalem micro archileciuns. .

Unit-Ill HIGH PERFORMAMNCE RISC ARCHITECTURE-ARM ]

RISC architecture merts and demerits = The Program's model of ARM Architecture - 3- stage
pipeline. ARM organization - 3-stage pipeline ARM organization — ARM instruction exscution —
Salient features of ARM instruclion set - ARM architecture profiles (A, R and M profiles) :

Unit-IV FEATURES OFMODERN MICROPROCESSORS k|
Intreduction to microconirollers — microcontroller vs microprocessors — microcontroller architecture -
Processar Core — Memory interfaces— Communication interfaces (SP1LIFC, USB and CAN) - ADC -
PWM —Watchdog timers - Interrupts —Debugging Interfaces.

Pazsad in Bosrd of studies Meefing on 28.10.20200  Approved in Academic Courgel Mesting an 06,17.2020
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M E. Appied Elecironics (R2020)

Unit-V HIGH PERFORMANCEMICROCONTROLLERARCHITECTURES g
Introduction to the Cortex-M Processor Family - ARM 'Cortex-M3" architecture for microcontroliers -
Thumb 2 instruction technology = Internal Registers - Nested Vectored Interrupt controller - Memary
map - Interrupts and exception handling — Applications of Colex-M3 architecture.

TOTAL: 45 PERDIODS
TEXT BOOKS

1.Barry. B, Brag,” The Inted Microprocessors” | PrIL2008
Z.Gene HMiler." Micro Compuler Enginesring,” Pearson Education, 2003

REFEREMCE BOOKS

1.Intel Ing, “Intel 64 and [A-32 Architectures Developer's Manual’, Volume-l, 2016
2 Steve Furber, " ARM System —0On —Chip architectura "Addision Wesley , 2000

Mapping of Course Qutcomes (COs) with Program Qutcomes 1F‘ﬁ:h Program Specific
Outcomes (PE0s)
PD= P50s
Cids : . =
1]2]|3| 4|6 | 6| 7] 8| 8|40] 1) 12| 1 2 3
0 o 3 _ 3 2 2
coz g8 3 1 5 2 2
CO3 2| 4 2 1 3 2 2
CO4 g | 2 3 | 3 2 2
5 <13 3 3 : 2 3 2 z
|2 | High 2 | Medium 1 | Low _
|_Fu.r|:r1.'|ﬂu& agaessment
‘ Bloom's Totsl
LT Azzezzment Component Marks marks
val
Remamber | Classroom / Online Quiz/Group discusson - B
Understand | Class Presentation/Power poni presantation -] 15
Aftendance &
Summative Assessment "
Continuous Assessment Tests Tarmisal
Bloom's Cateqo 1 2 3 Examination
A (7.5) (7.5} (10)
(G0}
Remember 10 10 B 10 20
Linderstand 10 10 10 20
Apply an a0 30 G
Analyse 0 0 0 g
Evaluata (i 4] ] a
reate ] (4] il ]

Pasged in Board of shidbes Meeling on 28.10.2020
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20PAE205 TERM PAPER WRITING AND SEMIMAR :]" ; z E
Nature of Gourse | Piolessional Gore
Pre requisites Docurnant writing

Course Dbjectives

In this course, students will develop their scientific and technical reading and writing skills Hat they
nead o understand and construct research arkcies,

Acterm paper requires a student to obtain information from a variety of sources {ie., Joumals,
dicticnaries, reference baoks) and then place itin kgically developed Ideas.

The work invglves the following sieps:

Salacting a subject, narowing the subject into a topic

Stating an objective,

Collecting the relevant bibliography (atleast 15 joumel papers)

Preparing a working outline.

Studying the papers and understanding the authors contribubons and critically analysing
each paper.

Preparing a working pulline

Linking the papers and preparing a draft of the paper.

Prepaning conclusions based on the reading of all the papers.

Writing the Final Paper ard giving final Presentation

n b fa Bd o

wma®

Flease keep a file where the work carried out by you is maintained.

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
Specific Outcomes (PSO0s)
POs PS0s
Cf W]z 3] als [e[7[s el ] z[2] 21 s
CO1 | 3] 3 3 | 313 3| 3 2 1 3 2 .
o2 3 3 3 3 3 T P 1 3 2 2
co3 |a|ls]a|3|s | sla] 21 ¢ 3] 2 2
COd g |3 - el ] ala 2 1 3| = 2
cos. |al3lal8]l3] Rl [ B 2
|3 High 47 Medium 1 Low
K Eumr;ﬁ\ra assessment based on Continuous and End Semester Examination
; s End Semester
Bloom's Level R"majﬂt?mm:{':ﬁf__ de_a!'_nhatrnn [50 marks]
Rarmamber a0 a0 .
Uniderstand .
Appiy T 70
Analyze
EVEI_L;E-I.IE
Create

Pagssed in Board of sfidies Mesting on 28.10.2020  Approved in Academic Councll Mealting on 0F 11,2020
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M.E. Appled Eleciranics (R2020)

PROFESSIONAL ELECTIVE

" anpEAGOY DIGITAL CONTROL ENGINEERING

| Nature of Course | Eleclive Core

i | Pre requisites Embedded System

| © Course Objectives:

1. Ta learn the grinciples of PI, PO, PID controllzrs.
2 To analysss time and frequency response discrete time controd aystem.
3. To familiar with digital comrol algorithrrs.

4. Ta have the knowledge to implemant PID contrel algorithms.

5, To design the Digital controllars

Course Dutcomas
On successiul completion of the course, students will be abla to wt LT A
O Mo, | Course Cuteome Bleom's Lavel

"0l |Desenibe continuous time and discrete time sontrollers analytically Enowledge

CO2  Define and staze basic analog to digital and digital to annlog conversion | nderstand

principles

€03 |Analyze sampled data cortrol system in time and frequendy domains Analyze

04 [lwstrate schemes for practical implementation of temperature and motor controlApply

q}'itﬂd’l‘.li

0S8 [Design simple P1, PD, PID continuous and digital controllers Create
Course Contents -

UNIT | CONTROLLERS IN FEEDBACK SYSTEMS g
Review of frequency and time response analysis and specifications of first order and second order
feedback control systems, need for controllers, continueus time compensations, centinuous fime P,
PD, PID controders, digital PID controliers.

UNIT Il BASIC DIGITAL SIGNAL PROCESSING IN CONTROL SYSTEMS 9
Sampling theorem, guantization, aliasing and quantizabion errar, held cperation, mathematical
model of sample and hold, Zzero and first order hald, factors limiting the chaice of sampling rate,
recomnsiruckion,

UNIT Il MODELING OF SAMPLED DATA CONTROL SYSTEM ]
[Wference equation description, Z-transform method of descripfion, pulse transfer funchion, time and
frequency response of discrele time control systems, stability of digital control systems, Jury's
stability test, state space description, first companion, sacond enmpanion, Jordan canonical models,
discrete state variable models (elemaentary principles anly).

UNIT IV DESIGN OF DIGITAL CONTROL ALGORITHMS 8
Review of principle of compensator design, Z-plane specifications, digital compensaior design using
frequancy response plots, discrete integrator, discrele differantiator, developmert of digital PID
controller, transfer function, design in the Z-plane.

UNIT V¥ PRACTICAL ASPECTS OF DIGITAL CONTROL ALGORITHMS g
slgorithm  development of PID contral algonibms, standard programmes for microcentrallar
impiementation, finite word kength effects, choice of data acquisition syslams, microconiroller based.
temperature contral  systems, microcontrolier based molor speed confrol systems, DSP
implementation of motor control system.

TOTAL: 45 PERIODS

Passed in Board of studies Meeting on 28102020 Approved in Acadermic Coung) Meeting on 08.71.2020
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REFERENCES:

1. John J. D'AZzo, “Constantive Houpios, Linear Control System Analysis and Design”, Me Graw
HilL 19845,

2. Kenneth J. Ayala, "The 5051 Microcentroller- Archilecture, Programming and Applications”,
Penrarn International, 2nd Edition, 1996,

3, M Gopal, "Digital Control and Static Variable Methods®, Tata MeGrew Hill, New Dralhi, 1587,

Mapping of Course Dutcomes (COs) with Program Outcomes (POs) Program Specific
Dutcames {PS0a)
PO PS0s
Ccos E
3| 415 |6 (7| B]| 9|10 11 12 1 2 3
iz01 3 1 3 2 2
To02 3 1 3 2 2
co3 5 | B 2 1 3 2 2
Co4 9| 2 3 1 3 2 2
cos 313 3 2| 3 2 z
|3 [ High 2 | Medium i | Low |
Fermative assessmaent |
£ : - —
Ei:iuu:;s Aszessment Companant WMarks marks
Remember | Classroom | Onine QuiziGroup discussicn 5
Understand. | Class Presentation/Power point presentation 5 15
Attandance 5
= = Summative Assessment
Continuous Assessment Teats Taraina
Bloom's Catego 1 2 3 Examination
g (7.5) (7.5) (10}
ard (50
Remamber 10 10 10 20
Understand 10 10 10 20
Apply a0 a0 30 B0
Analyse 8] ] o 0
Evaluzte 0 {H ] 0
Create 0 i 0 0

Pasead in Board of studies Mesting on 28 10 2020  Approved in Academic Cownci! Aeeling on 06, 11,2020
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M.E. Applied Eleclronics (R2020

) .1 -
GOMPUTER ARCHITECTURE AND PARALLEL PROCESSING F— L

| 20PEA00Z|

! bl s = .=
| Nature of Course | Eleclive cora

' Prerequisites | Computer Architecire and Organization

30

=
L]

Course Objectives:

1. Ta Understand the differerce babween pipeling and parailel processing concepts

2. To Study various types of processor architectures and the impertance of scalable archileclures
3. To Stedy Mamary Architeciures, Mamaory Technology and Optimization.

4. To discuss about mulliprocessor and its applications

5, To discuss about multicore Architeciures

Course Qutcomes
On successful completion of the course, studants will be able 10

G i Course Outcome E“E:;f
aoH Explain design of mamory hierarchies ity
: -::::12_ Understand the varous process architectures Understand
o3 | Infer the memory architectune and Dp!irrn.zzﬂ_mn techniques Analyze
204 | Assess Performance lsues and Synchronization issues Sl
cOs | Compare multicore architecturas Analyze
Course Contents
UNIT | COMPUTER DESIGN AND PERFORMANCE MEASURES g

Fundamentals of Computer Design — Parallel and Scalable Archileclures — Multiprocessors —
Multivector and SIMD architectures = pMultithreaded architectures — Stanford Dash muliprocessor —
KSR1 - Data-fiow archifectures - Pefomance Measures

UNIT Il PARALLEL PROGESSING, PIPELINING AND ILF ]
Instruction Level Paralielism and Its Exploitation - Cencepls and Challenges - Pipelining processors
- Overcoming Data Hazards with Dynamic Scheduling — Dynamic Branch Prediction - Speculation -
Multiple Issue Processors - Performance and Efficiancy in Advanced Multiple Issus Processors

UNIT Il MEMORY HIERARCHY DESIGN 8
Memory Hierarchy - Memory Technolagy and Optimizations — Cache memory ~ Oplimizations af
Cache Performance — Memory Protection and Virtual Memory - Dasign of Memory Hierarchies.

UNIT IV MULTIPROCESSORS g
Symmetric and distributed shared memory architectures = Cache coherence issuas - Performance
lsaues — Synchronization issues — Models of Memory Consistency - Interconnection networks =
Buses, crossbar and multi-stage switchas.

UMNIT ¥ MULTI-CORE ARCHITECTURES 3.
Software and hardware multithreading — SMT and CMP architeciures — Design issues — Case-
studies — Intal Mufi-core architecture — SUN CMP architecture — IBM cell architecture — hp

architachre
TOTAL : 45 PERIODS

Pasead in Board of sfudias Weeling on 28102020 Aporoved i Acadermic Counal Meeting on 06.17.2020
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REFERENCES:

1. David E. Culler, Jaswinder Pal Singh, “Parallel Computing Architecture: A hardware! software
approash’, Morgan Kaufmann | Elsevier, 1987

2 Dimitrios Scudrie, Axel Jantsch, "Scalable Multi-core Architectures: Design Methodologies and
Took'" Springer, 2012 X

3. Hwang Briggs. "Computer Architecture and parallel processing”, McGraw Hill, 1304,

4, John L Hennessey and David A Patterson, "Computer Archiecture — A guantitative approach”,
Morgan Kaufmann / Elsevier, 4th. edition, 2007

&, John P: Hayes, "Computer Architeclure and Grganization’, MeGranw HHl

6. John P. Shen, ‘"Modemn processor design. Fundamentals of super scalar processors’, Tata
McGraw Hill 2003

7. Kai Hwang, "Advanced Computer Archiecture”, MeGraw Hill Imarnational, 2001

& \William Stallings, “Computer Organization and Architecture — Designing for Ferformanca”,
Pearson Education, Sevanth Edition, 2006 '

Mapping of Course Dutcomas (COs) with Program Outcomes (POs) Program 'ﬁi}aciﬂc
Outcomes (PSOs)
; POs FS0s
COs -
1| 2] 3| a|5 | 6|7 | 8| 9|10 11} 12 1 2 3
e ol 3 1 2 2
CozZ 3 1 2 2
CoO3 (o 3 2 1 3 2 2
Co4 5| @ 3 1 3 p 2
Se0s 1313 3 2 2 it z
3 | High 2 | Medium 1 | Low |
Formative assessmeant
Bloom's It
Level Assessment Componeant Mark_: marks
Remember | Classmoom [ Onine Quiz/Group discussion 5 -
Understand | Class Preseniation/Power point presentation i 5 15
5 Attendance g
P Summative Assessment
Continuous Assessment Tests | o
Eloom's Category 1 2 3 Examination
: (7.5) (7.5) (10}
; [[:11]]
Remamber 10 10 10 20
Understand 10 10 10 20
T O GApEn T 30 W g 60
£ Analyse 1] D ¥ 0
Evaluate 1 1] 0 ]
Create 0 1 0 0
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l I M E. Appfied Electronics (R2020}

‘F ; ~ [ufxlele!
ARREAIE CAD FOR VLS| CIRCUITS LITIEC
| 3lolol3
| © | Mature of Course | Elective core : I

"Pre requisites | WLSI Design ' |

! Course abjectives:
' 1.To study various physical design methods in VLS|,
2 To understand the concepts behind the VLS| dasign rules and rouling lechnigques
! 1. To understand the concepts of various algonithms used for foor pianning and rouling technigues.
4.To Simulate the logic synthasis
5.Ta Evaluate in High Level Syrithesis

Course Qutcomes
On successful completion of the course, students will be able to o
i | Bloom's
CO. No. Course Dutcome il
a0 Simulate technigues at various levels in VLS design flow Apply
cO2 | Discuss the concepts of floor planning and routing Understand
O3 | Outine high level synthesis Analyze
o4 Understand the logic synthels ik
CO5 | Evaiuate the high Level Synthesis Evaluata
Course Contents
UNIT | INTRODUCTION TO VLSI DESIGN FLOW 9

Introduction to VLS Design methodalogles, Basics of VLS design automation toals, Algorithmic
Graph Theory and Computational Complesaty, Tractable and Intractable problems, Genaral purpose
methads for combinatonal optimization.

UNIT I LAYOUT, PLACEMENT AND PARTITIONING !
Layout Compaction, Design rules, Problem formulatian, Algarithma for constraint graph compaction,
Placament and partiening, Gircult representation, Placament abgarithms, Partitioning

UNIT 1ll FLOOR PLANNING AND ROUTING g
Floor panning soncepts, Shape functions and fioorplan sizing, Types of local routing problems,
Area routing, Channel reuting, Global routing, Algorithms for global routing.

UMIT IV SIMULATION AND LOGIC SYNTHESIS 8
Simulation, Gatelevel madeling and simulation, Switch-level modeling and simulation,
Combinational Legic Synthesis, Binary Decision [kagrams, Two Level Logic Synthesis.

UNIT V HIGH LEVEL SYNTHESIS q
Hardware modets for high level synthesss, internal reprasentation, allocation, assignment and
scheduling, scheduling algorithms. Assignmant problem, High level fransformations.

TOTAL: 45 PERIODS

Basead in Board of studiss Mesfing on 28,10 2020 Approved in Academic Courd Mesfing o 06.71.2020
1 -
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REFERENCES:

1. M.A. Sherwani, "Algorithms for VLS Fhysical Design Automation”, Kluwer Academic Publishers,
2002,

2. o.H. Gerez, "Algorithms for VLS Design Automation”, John Wiley & Sons, 2002, . Sadig M. Sait,
Habib Youssef, “VLESl Physical Design automation: Thaory and Practice”, Word scientific 1998,
Steven M.Rubin, "Computer Aids for VLS Design”, Addison Wesley Publishing 1887,

.

" | Mapping of Course Outcomes (COs| with Program Outcomes (POs) Program Specific

| Outcomes (PS0s)
PO PS0s
COs R
2 3 4. 5 1 T i 9|10 11 12 1 z 3
o 2|1 3 1 3 2 2
co2 |3 3 1 2 .
co3 |3 2 | 3 2 2
cot | 4| 2 3 { 3 2 2
. ooe 8] s 3 2 3 |- 2 2
| 3] High 2| Medium 1 | Low ]
Formative assessment
Bloom's Total
T gl Agsessment Component Marks marks
 Remember | Classroom [ Online QuiziGroup discussion 5
Uinderstand | Class Presemation/Power poini presentation 5 15
= Anendance = 5
= Summative Assoasment ==
Continuous Assessment Tests tarminal
Bloom's Gategor 1 2 3 Examination
il (7.5) 75 (10)
: : (B0}
Femamber 10 0 10 -
Understand 10 [ - 18 10 20
Apply = an . 30 60
Analyse i i : 0 W T
| Evaluate 0 0 5] 0
Create a 0 : : 0 0
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M.E. Applied Efectronics (R2020)

[ [
| PARCH008 ELECTROMAGNETIC INTERFERENCE AND COMPATIBILITY S LA
3

Mature of Course | Elective core
Pre requisites RFann::I Mlt:r'ﬂwfnre EI‘I-HII"IEE-[II‘IE

Course ﬂhjectlves

The students should be made 10 be farmiikar with:

1. The basics of EMI, EMI sources EMI problems .

2. To give the basic Solutions methods in PCE.

3. To understand the Measurements techniques for emission.
4. To identify the Measurement techniques for immunity.

3. Toidentify the Test methods and Instrumentation.

Course Outcomes

On successful completion of the course, students will be abile 10

CO. No. | . Course Qutcome Bloom's Level
CO1  [ldentify Standards of EMI Apply

02 (Compare EMI test methods Understand

i)

x| “|Discuss EMI mitigation techniques Understand

oM Discuss Standard and Regulation Understand

CO& Evaluate the Test Mathods ~ |[Evaluate

CHAIRMAN - BOARD OF $TUBIES

Course Contents

UMNIT | BASIC THEORY 8
Intreduction to EMI and EMC, Intra and inter system EMI, Elements of Interference, Sources and
Victims of EMI, Conducted and Radiated EMI emission and susceptibility, Case Histories, Radiation
hazards to humans, Varous issues of EMC, EMC Testing categones EMC Engineering Application.

UNIT Il COUPLING MECHANISM 9
Eleclromagnetic fleld sources and Coupling paths, Coupling via the supply network, Commaon mode
coupling, Differential mode coupling, Impedance coupling, Inductive and Capacitive coupling,
Radioactive .coupling, Ground loop coupling, Cable related emissions and coupling, Transient
sources, Automolive transients.

UNIT 1il EMI MITIGATION TECHNIQUES a9
Waorking principle of Shielding and Murphy"s Law, LF Magnetic shielding, Apertures and shiglding
effectiveress, Choice of Materials for H, E, and froe space fizlds, Gasketting and sealing, PCB
Level shielding, Principle of Grounding, |solated grounds, Grounding strategies for Large syslems,
Grounding for mixed signal systems, Filter types and operation, Surge protection devicas, Transient
Protection,

UNIT IV STANDARD AND REGULATION ' 9
MNeed for Standards, Generic/General Standards for Residential and Industrial environment, Basic
Swmnderds, Product Standards, Netional and Irternational EMI Standardizing Organizations; |EC,
ANSI FOC, ASINZS, CISPR, BSI, CENELEC, ACEC. Electro Magnetic Emission and susceptibility
standards and specfications, MIL461E Standards

UNIT V EMI TEST METHODS AND INSTRUMENTATION B

Fundamental considerations, EMI Shielding effectiveness tests, Open field lest, TEM cefl for
immunity test, Shielded chamber , Shielded anechoic chamber, EMI test receivers, Spectrum
analyzer, EMI test wave simulators, EMI coupling networks, Line mpedance siabilization networks,
Feed through capacitors, Antennas, Cument probes, MIL -STD test methods, Chilian STO test

methods.
TOTAL: 45 PERIODS

Passed in Board of studies Meeling on 28 10,2020 Approved in AcBdemic Gwn?l Meading ﬁrﬂ H6.77.2020
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REFEREMCES:
1. Bemhard Keiser, “Principles of Electromagnetic Compatibility®, 3sd Ed, Artech house, Norwood,

1586.

2. Clayton Paul, “Intraduction o Electromagnetic Compatibility”, Wiley Interscience, 2006,

3. Daryl Gerke and William Kimmel, "EDNs Designer's Guide to Electromagnetic Compatibility”,
Elsevier Science & Technology Books, 2002
4. Dr Kenneth L Kaiser, "The Electromagnetic Compatibifity Handbook®, CRC Prass 2005.
3. Electromagnetic Compatibility by Morman Violette ,Published by Springer. 2013

fi. Electromagnetic Interference and Compatibility: Electrical noise and EMI specifications Volume 1

of-A Handbook Series on Electromagnet] Interfarence and Compatibility, Dongld R. J. White
Fublisher-Dan white consultants Cnginal from the University of Michigan Digitized 6 Dec 2007
£ Henry W. 011, "Electromagnetic Compatibility Enginegring”, John Wiley & Sons Ine, Newyark,

2009

8. V Prasad Kodal, "Engineering Electromagnetic Compatibility”, IEEE Press, Newyork, 2001.

9. W Scott Bennett, "Control and Measurament of Uinintentional Electromagnetic Radiation”, John

WWiley & Sonsdnc., (Wikey Interscience Seriesy 1997,
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Mapping of Course Quicomes (COs) with i"mgﬁam Outcomes (POs) Program Specific
Qutcomes (P30s)
PO P50s
cos 4
1 | 2 4 5 6| 7| 8| 89|10 11| 12 1 2 3
col 2| 3 3 1 3 2 2
co2 3| 3 3 1 J 2 2
L3 2 | 3 2 1 J 2 2
CO4 2 3 l 1 3 2 2
cos |33 3 | 2 3 2 2
| 3| High 2 | Medium 1 | Low |
_Formative assessment
" Total
Bloom's
Ll Assessment Companent Marks marks
Remember | Classroom f Onfine QuiziGroup discussion B :
Understand | Class Presentation/Power point presentation 2 15
Attendance b
Summative Assessment y
Continuous Assessment Tests  ——
Bloom’s Category 1 2 3 Examination
(7.5) (7.5) (10) o
Remember 10 10 10 20
Understand 3 10 10 10 20
Apply a0 a0 30 Bl
Analyse 0 0 1 0
Evaluate ] 0 1 a0
Creale 0 e (NI e |




M.E Applied Ecironics (R2020)

20FEADDS Embedded & Real Time Systems | | TIP|C
ey MR [3lo/0]3
Nature of Course | Professional Core
Pre requisites Fundamental of Embedded Systems
Course Dijectives
The conrrse i5 tntended
1. Toleam design challenges and design mathodologies
2. ToSudy ganeral and single purpose processor
3. ToUnderstand bus structures
4, Togain knowledge about State Machine and Concurrent process models
5. To gain knowledge in embedded tools.
Course Outcomes
On successful completion of the course, students will be able to
¥, |
CO.No. Course Quicome Bltﬂm M
—— w E",EI
A Analyze the design methodologies Analyzing
oo .-"'-._ppl'fr_y'?iml.f types of single processor _ Apply
O3 Discuss about the bus struchure Understand
Cﬁ- |Design the Staie machine and process modeals. Understand
| Discuss the design embedded tools ' Understand

Course Contents: i

UNIT | EMBEDDED SYSTEM OVERVIEW &
Embedded System Overview, Design Challenges — Optimizing Design Metncs, Design
Methodology, -RT-Level Combinational and Sequential Components, Oplimizing Custom Single-
Furpose Processors,

LINIT Il GENERAL AND SINGLE PURPOSE PROCESSOR g
Basic Architecture, Pipelining, Superscalar and V0LIW architectures, Programmer's view,
Development Environment, Application-Specific  Insfruction-Sal  Processors [ASIFs)
Microcontrollers, Timers, Counters and watchdog Timer, UART, LCD Controllers and -Analog-to-
Digital Converters, Memory Concepts.

UNIT Il BUS STRUCTURES 9
Basic Protocol Concepts, Microprocessar Interdacing - /0 Addressing, Port and Bus-Based 1o,
Arbitration, Sarial Protocols, 12C, CAN and USE, Parallel Protocols - PC1 and ARM Bus, Wirelass

Protocols — IrDA, Bluetooth, IEEE BD2.11.

UNIT IV STATE MACHINE AND CONCURRENT PROCESS MODELS g

Basic Siate Machine Model, Finite-State Machine with Datapath Model, Capturing State Machine in

Sequentizl Programming Language, Program-State Machine Model, Concurrent Process Model,
Communication among Processes, Synchronization among processes, Datallow Model, Realtime
Systems, Automation: Synthesis, Verificaion . Hardware/Software Co-Simulation, Reuse:
Intellectual Property Cores, Design Process Modals.

UNIT V EMBEDDED SOFTWARE DEVELOPMENT TOOLS AND RTOS 9
Compilation Process — Libraries - Porting kernels - C extensions for embedded systems -
amulation and debugging technigues - RTOS - Systemn design using RTOS.

TOTAL: 45 PERIODS

Passad in Board of slodles Meating on 28102020 Approved im Academic Cowr eeling on 06,1 1.2020
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REFERENCES:

1. Bruce Powel Douglas, "Real ime UML, second edition: Developing efficient objects for
embedded systems”, 3rd Edition 1999, Pearson Education.

2. Daniel W. Lewis, "Fundamentals of embedded software where C and assembly meet”, Pearson
Education, 200:2.

3. Frank Vahid and Tony Gwargie, *Embedded Systern Design”, John Wiley & sons, 2002,

4. Steve Haath, “Embedded System Design®, Elsevier, Second Edition, 2004,

Mapping of Course Outcomes {COs) with Program Outcomes (POs) Program Specific
Outcomes [PS0s) o
FOs PS0s
ED# ] I
1 2 3 415 B |7 B O 10| 14| 12 3
o2 1| 2 3
BB ' |2 | 2| 3 2 3
€4 a2 i 2 3
3 | High 2 | Medium 1 | Low [
Formative assessment
' Total
I
_BLH:E‘ Assessment Component Marks marks
Remember | Classrocom cr Online Quiz : 9
Understand | Class Presentation/Power point presentation =5 15
Anendance 5
Summative Assessment e
i T
Bloom's Gategory l:l:nntlrn.rﬂus Aszsessmnt- eajil:a S
(7.5) (7.5 (10} Examinatio-
= MR )
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nalyse 1] ] 0 o
Evaluate 0 0 & - T
Creste 0 0 0 1] =]
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R i

[ 1
J0PEADDG VLSI DESIGN TECHNIQUES LT |=|4::

Nature of Course | Elective core
Pre requisites VLSI Design

Course Objectives:

1. To Find the Transistor level design of all the digital building bocks comrmon o all CMOS

2. To find the microprocessors, DPSs, network processors, digital backend of all wireless systems
3. Te focus on the transistor level design and will address all important Issues

4. Ta classify the important building and will introduce the principles and design methodalogy

5. Toterms of the dominant circuit choicas, constraints and peformance measures

Course Quicomes
On successful completion of the course, students will be able 1o Ao e
co. No. Course Outcome BII'E::-;?
Co Demonstration the trensistor level design of the most imporant bullding Apply
blocks used in digital CMOS VLS circuits
C02 | Discuss the design mathodology of arithmatic building block Linderstand
CO3 | Analyze the tradeoffs of the various circuit choices for each Analyze
of the building block -
Understand the princi of design methodal
Cod principles i ogy ik
C05 | Undarstand the dominant circuit cholces, congtraints and Understand
performance measures =
Course Contents:
UNIT | MOS TRANSISTOR PRINCIPLES AND CMOS INVERTER 12

MOEZ(FET) Transistor Charactenstic under Statc and Dynamic Ceonditions, MOS Transistor
Secondary Effects, Process Variations, Technology Scaling, Internet Parameter and elecirical wise
madels CMOS Inverter - Stalkc Characteristic, Dynamic Characteristic, Power, Energy, and Energy
Delay paramaters.

UNIT Il COMBINATIONAL LOGIC CIRCUITS g
Propagation Delays, Stick diagram, Layout disgrams, Examples of combingtional logic design,
Elmora’s constant, Dynamic Logic Gates, Pass Transistor Logic, Power Dissipation, Low Power
Design principles.

UNIT Il SEQUENTIAL LOGIC CIRCUITS 9

Static Latches and Registers, Dynamic Latches and Registers, Timing lssues, Pipelines, Pulse and
sense amplifier besed Registers, Monbistable Sequential Circuits.

UNIT IV ARITHMETIC BUILDING ELOCKS AND MEMORY ARCHITECTURES a
Data path circuits, Architectures for Adders, Accumulators, Multipliers, Barrel Shifters, Spead and
Area Tradeoffs, Memony Architecturas, and Memory control chrouils.

UNIT V INTERCONNECT AND CLOCKING STRATEGIES [
Interconnect Parameters — Capacitance, Resistance, and Inductance, Elecirical Wire Models,
Timing classification of Digital Systems, Synchronous Design, Self-Timed Circuit Design.

TOTAL : 45 PERIODS

Passed i Board of studies Meeting on 28.10,2020 Approvad it Academic Councd Meating an 06.171.2020
ﬁ\/f
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- REFERENCES:

1. Jacob Baker "CMOS: Circuit Design, Layout, and Simulation, Third Edition”, Wiley IEEE Press
2010.

2_.Jan Rabaey, Anantha Chandrakasan, B Mikolic, “Digital Integrated Circuts: A Design
Fergpective”. Prentice Hall of India 2nd Edition, Feb 2003,

3 M J Smith, "Apphcation Specific Integrated Circuits”, Addisson Wesley, 1207 4. N.Westa, K.
Eshraghian, *Prnciples of CMOS VLS Design®. Addizion Wesley, 2nd Edition, 1063

Mapping of Course Dutcomes (COs) with Program Outcomes (FOz) Program Specific
Qutcomes (PS0s)
cOs FOs P50s
23| a4|ls 6|7 ] 8] o[t 11 12| 1 2 3
Cot 2|3 3 1 3 2 2
co2 A a 1 3 . 2
Co3a |z | 2 1 3 b 2
coa | 5|2 3 1 3 2 2
cos |a|a| |2 BE 3 2 2
3 | High 2 | Medium 1 | Low el P
Formative assessment
. Total
Bl
LTvTIa : Assessment Component Marks marks
_ Remernber :_Ggs_g_mm { Brline QuiziGroup discusson 5
Understand | Class Presentation/Fower paint preseniation 5 15
W Altendance 5
Summative Assessment
| Continuous Assessment Tests ;
Terminal
Bloom's Cate 1 2 3 Examinafi
R S (7.5) (7.5) (10) ”“";: o
)
Remember 10 10 10 20
~ Understand 10 10 10 B
o _.ﬂ.ppl;.l =T 30 30 30 14}
Aralyse 1] 0 i) i
Evaluale 1} 0 0 0
Creata a 0 0 ]
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ME. Applied Elsctronics (R2020)

FUEERO0E NANCELECTRONICS il -

il 2231 3,003
Mature of Course | Elechve core

Pre requisites Electonhs cucuts =

Course ohjectlves

1. To undersiand how fransistor as Nano dencs
2. Ta understand various forms of Mane Devices
3 Tao understand the Meno Sensors

4. To understand the concept of Gas sensor

5. Ta uncerstand the fulure potential of bicsensar

Course Dutcomes
On successful completion of the course, students will be able to —
bk Al Bloom's
0. No - Course Qutcome Vsl
Sketch and design the nano device
201 ] Apply
C02 | Summarize the design of nano sensors Understand
O3 | Analyze the thermal sansos Analyze
RS e Bl it sy o ot i .
£04 Discuss the Gas Sensor Materia ] Undarstand
£05 | Determine the potential biosensors riderstand
Course Contents:
LKIT | SEMICONDUCTOR NAND DEVICES g

Single-Electron Devices, Nang scale MOSFET — Resonanl Tunneling Transistor - Single-Eleciran
Transistors:  Manorobolice  and  MNanomanipulabion,  Mechanical  Molecular  Manodewices,
Manocomputers: Oplical Fibers for Nanodavices, Photochemical Molecular Devices, DMA-Based
Mamodevices, Gas-Based Nanodevices.

UNIT Il ELECTROMIC AND PHOTONIC MOLECULAR MATERIALS ]
Preparation — Electroluminascent Organic materials - Laser Diodes - Quantum well lasers:-
Quantum cascade lasers- Cascade surface-emitting photonic crystal lzser- Quanium dot lasers -
Quantum wire lasers:- White LEDs - LEDs besed on nanowires - LEDs based on nanotubes - LEDs
based on nanorods - High Efficiency Materials for OLEDs- High Efficiency Malerials for OLEDs -
CQuantum well infrared photo detectors

UKNIT Il THERMAL SENSORS . g
Thermal energy sensars -temperature sensors, hest sensors - Eleclromagnetic sensors - electrical
resistance sensors, elactrical cument sensors, electrical voltage sensors, electrical power sensors,
magnetism sensors - Mechanica! sensors - pressune sensors, gas and liguid flow sensors, posiion
sensors - Chemical sensors - Opiical and radiation sensors.

UNIT IV GAS SENSOR MATERIALS E
Critaria for the choice of materials - Experimental aspects — materials, properties, measurment of
gas sensing property, sensitivily, Discussion of sensors for various gases, Gas sensors based on
semiconductor devices.

UNIT ¥ BIOSENSORS )
Principles - OMNA besed biosensors = Prolein based biosensors — malerials for biosensor
applicaticns - fabrication of blosensaors - future potential.

TOTAL: 45 PERIODS

Passed in Board of shudies Wesling on 28 702020 Approved i Acadermic qu\m Mueefing o pa.T1.2020
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REFERENCES:
1. K.E, Drexler, "Nano systems”, Wiley, 1992,
2. M.C_ Petty, "Intraduction to Molecular Elecironics”, 1995,
3, W, Ranier, “Nano Electronics and Information Technalogy®, Wiley, 2003,

WMapping of Course Dutcomes (COs) with Program Outcomes (POs) Program Specific
Qutcomes {PFS0s)
' POs PS03
CcOs T
1] 2] 3 6|7 8| al10l 11 12| 1 2 3
01 5 | % 1 3 2 2
oo2 a 1 a 2 2
cos fala 1 3 2 2
.coa | 5|2 1 3 2 2
cos |3]|a 2 3 2 2
3 | High 2 | Madium 1 | Low |
Formative assessment =
Bloom’'s Tell |
Ll Assessment Component Marks marks
Remamber | Classmoom | Online QuiziGroup discussion 5
Uncers@and | Glass Presentation/Power point presentakon 5 15
Attendance 5
Summative Assessment
Continuous Assessment Tests Terminal
Bloom's Catego 1 2 3 Examination
i .5) (7.5) (10)
; (60
Remember 10 10 10 20
Urderstand 10 10 10 20
Apply 30 30 30 50
Analyze C 0 0 0
Evaluate 0 0 o] 0
| Create. D ¥ 0 0
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M.E. Appliad Elacinonics (R2020)

20PEANQE | Lltlele

WIRELESS ADHOC AND SENSOR NETWORKS
3alo | 3
Nature of Course EEt:{Iy'a core
Pre reguisites Wiretess Nebworks
Course Dbjectives:

1, Toundersiand the basics of Ad-hoe & Sensor Networks.
2. To leam various fundamental and emerging protacolz of sl layars.
3. Tostudy about the imsues pertaining to major obstackes in establishment and efficiant
‘maragament of Ad-hoc and sensor networks.
4. Tounderstand the nature and applications of Ad-hoc and sansor networks.
5. Teo understand various securily practices and protocols of Ad-hoc and Sensor Networks
Course Dutcomes

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

CO. Ng Course Dutcoms Bloam's Lavel
COq Identify different issues in wireless ad hoc and sensor networks punalyze H
A Analyze protocols developed for ad hoo and sensar networks, alyze
C03 plodify the eddress in the security threats in ad hoc and sensor networks Apply
CO& Eﬂanipula're a Sensor network environment for difierent type of A poly

Bppications

CO5 Understand various security practices and protocols of Ad-hocand  |Understand
ansor Networks,

Course Contents:

LUNIT | MAC & TCP IN AD HOC NETWORKS L]
Fundamentals of WLANS — IEEE 80211 Architecture - Seif configuration and Auts configuration-
Izsues in Ad-Hoc Wireless Networks — MAC Protocols for Ad-Hoo Wirsless Metwarks = Contentian
Based Protocols - TCP over Ad-Hot networks-TCP pratocol overdew - TGP end MANET: —
Solutions for TOF aver Ad-Hoo Metworks,

LIMIT Il RODUTING IN AD HOC NETWORKS ]
Routing in Ad-Hoe Metworks- Intreduction-Topology based versus Position based Approaches-
Proactive, Reactive, Hybrid Routing Appreach-Principles and issues — Locaton services - DREAM —
(usprums based |ocation service — Grid — Forwarding strategies — Greedy packet forwarding —
Resiricted directional flooding- Hierarchical Roufing- Issues and Challanges in previding Qos.

UNIT Il MAC, ROUTING & QOS INWIRELESS SENSOR NETWORKS 9
Infroduction — Architecturs - Single node architecture — Sensor network design considerations =
Energy Efficient Design principles for WSNs - Prolocols for WSN — Physical Layer © Transceiver
Design considerstions — MAC Layer Protocols — IEEE 802 15.4 Zigbes — Link Layer and. Error
Control issues - Routing Protecols — Mobile Nedes and Mobile Robots - Data Centric & Contention
Based Networking — Transpert Protocols & QOS — Congestion Confrol issues — Appcation Layer _
support

UNIT IV SENS0OR MANAGEMENT _ 9
Senzor Management - Topology Control Prolocols and Sensing Mode Selection Pratacals - Time
synchronization - Localization and positioning — Operaling systems and Sensor Network
programming — Sensor Network Simulators.

UNIT V SECURITY IN AD HOC AND SENSOR NETWORKS a9

Security in Ad-Hoc and Sensor networks — Key Distribufion and Management — Software baged
Anti-tamper lechniques — water marking technigues — Defanse against routing attacks - Secure
Adhoc routing protocols — Broadoast authentication WEN protacols = TESLA — Biba — Sensor

Metwark Security Protocols = SPINS.
TOTAL : 45 PERIODS

Peszed in Board of shudies Meeling on 28102020 Approved in Academic Councl Meeting on 05, 11,2020
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REFERENCES:

1. Adrian Perng, & D Tygar, "Secure Broadcas: Communication; In Wired and Wireless Networks',
Springer, 2006,

2. Carlos De Moraks Cordeire, Dharma Prakash Agrawal "Ad Hec and Sensor Networks: Theory
and Applications [(2nd Edition), World Scientiic Publishing, 2011

3. G Siva Ram Murthy and B.S Mangj, "Ad Hoc Wireless Networks — Archileciures and Protocols”,
Pearson Education, 2004,

4. C K. Toh, “Ad Hoc Mobile Wireless Networks®, Pearson Education, 2002,

5. Erdal Cayirci, Chunming Fong, "Security in Wireless Ad Hoc and Sansor Networks”, John Wilay
and Song, 2008,

6. Holger Karl, Andreas willig, Protocols and Architectures for Wireless Sensor Mebworks, John
Wiley & Sons, Inc 2006,

¥. Subir Kumar Sarkar, T G Basavaraju, C Puttamadappa, “Ad Hoc Mobile Wireless Networks®,
Auverbach Publications, 2008

8. Waltenegus Dargie, Christian Poellabaver, "Fundamentals of Wireless Sensor Metwarks Theory
and Practice’, John Wiley and Sons, 2010.

Mapping of Course Outzomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
POz PS0s
1 (2| 3| 4|5 |6 |7 [ 8] 910 1] 12 1 2 3
CO1 B 3 1 3 2 2
oz 3 : 1 3 2 2
co3 | 4|3 Z 1 3 2 2
=5 R 3 1 3 2 2
05 3 3 3 2 % 2 2
3 | High 2 [ nedium 1 | Low
. Formative assessment
" By Tokal
Lo | Asszessment Component. Marks marks
vl
i Remember | Classroom / Online QuiziGroup discussion -
" Understand | Class Presentation/Power poinl presentation 5 15
Altendance ]

Summative Assessment

GContinuous Assessment Tesis T
Bloom's Gategory (7.5) 7.5) (10) Examination
{&0)
"Remember 0 10 10 20
Understand o 10 10 20
Apoly 30 ag 30 g0
~ Analyse o 0 ] 0
Evalugts ] 8] 0 0
Craale 1] 0 4] |
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M.E, Appied Electionics (R2020)

20PEADO9 o e
HIGH PERFORMANCE NETWORKS i PJ|':
. 2(0jo|3
Mature of Course | Eleclive care =
Pre requisites Microwave
Course Objectives:
1.To deveiop a comprehensive understanding of multimedia networking,
2. To study the types of VPN and tunneling protocols for security
4:-Te learn about network security in many layers and network management.
4. To ynderstand the traffic modeling concept
&. To Evaluate the netwerk sesufity
Course Duteames
On successful completion of the course, students will be able o
CO.No.| - . Course Qutcome E'E:::f
cpq | Discuss sdvanced networks concepts Undersiard
C2 | Understand the networking Applications y Undersiand
C03 | Examine the advanced topics Anglyze
Crutline traffic modeling
o4 Remember
CO5 | Evaluate network securily Evalugts
Course Contents: 5
LUNIT | INTRODUCTION b

Rewew of DSl TCPAP, Mulliplaxing, Modes of Communication, Switching, Routing, SONET — -
OWDM — DEL—ISDN — BISON ATM.

LINIT I MULTIMEDMA NETWORKING APPLICATIONS ]
Streaming stored Audio and Video — Best effort senice - protocols for real tme inferaciive
applications - Beyond best efforl - sehaduling and poiicing mechanism - integrated services —
REVP- differentiated senvicas.

UNIT Il ADVANCED NETWORKS CONCEPTS 8
VPN-Remote-Access VPN, site-to-site VPN, Turnaling to PPP, Security in VPN MPLS- oparation,
Routing, Tunneling and use of FEC, Traffic Enginearing, MPLS based VPN, overlay networksP2P
connactions

UINIT IV TRAFFIC MODELLING g
Little's theorem, Meed for modeling, Poisson modeling and its failure, Non- poisson models,
Matwork performance evaluation.

UNIT V¥ NETWORK SECURITY AND MANAGEMENT 9
Principles of cryplography — Authentication — integrity — key distribution and cerdification — Access
control and: fire walls - attacks and counter messwes — security in many &yers, Infrastructure for

network managament — The interneat standard management framework = SMI, MIE, SNMP, Eecuntl.f
and adrnlntstrmmn ASMN 1

TOTAL: 45 PERIODS

Fassed in Soard of studies Meefing on 28102020 Approved in Arademic G 1 Mealimg on 06.11.2080
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REFERENCES:

1. Aunurag Kumar, D. M Anjunath, Joy Kuri, "Communication Networking', Morgan Kaufmann
Publishers, 1 st adition 2004, '

2. Fred Hailzall and Lingana Gouda Kulkami, "Computer Networking and the Internet’, fitth edition,
Pearson education 2006

1. Hersenl Gurie & Petit, “IP Telephony, packet Pored Mulimedia communication Systems”,
Pearscn education 2003

4, J F, Kurose & KW, Ross,"Computer Metworking- A top down approach featuring the intermet”,
Pearscn, £ nd edigion, 2003

5, Larry |.Peterson & Bruce §.0avid, "Computer Networks: A System Approach™- 1998

5. LEOM-GarClA, WIDUAJA, *Commurication netwarks”, TMH seventh reprint 2002,

7. Mader F.Mir ,Computer and Communication Networks, first edition 2010

8. Walrand .J. Varatya, High performance communication nabwork, Morgan Kauffman = Harcourt
Sasia Pot, Lid. 2 nd Edition, 2000

Mapping of Course Outcomas (CO<) with Program Outeomes (POs) Program Specific
Dutcomes (PS0s)
POs P50s
Cis
5| 4|5 6| 7| B[ 9]10] 11 12 1 2 3
0 3 1 3 2 2
co2 3 1 3 2 2
C03 = | 2 2 1 3 2 2
Co4 B & 1 3 2 2
05 S 3 | 2 3 2 & |
3 | High 2 | Madium 1 | Low |
Formative assessment ]
. Total
EILG;TI e Assessment Component Marks marks
Remember | Classioom | Oniine QuiziGroup discussion 5
Understand | Glass Presentation/Power point presentation 5 15
' Attendance 2
= Summative Assessmant
Centinuous Assessment Tests tiiminal
Bloom's Catego 1 ‘ 3 Examination
= (7.5) (7.5) (10)
(50}
- Remember 10 10 10 20
Understand 10 10 10 20
Apply a0 30 30 &0
! Analyse 0 0 ] 0
Evaluate ] 0] o 4]
Create i 0 0 0

Passed in Board of sfudies Megting on 28 10.2020  Approved i Acadenc Councll Meeding on 06, 71,2020
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M E. Apodied Electonics [R2020)

Z0PEAQD

DSP Processor Architecture and Programming

Nature of Course | EBchve core
| Pre requisites Digital Signal Processing

Course objectives:

1. To study the basics of Digital Signal Processaor

2. To learn the  programming skils

3.To Leamn the DSF Architecture

4 To find the Advanced DSP architectures

5. To idantify the architectures and some applicetions

Course Qulcomes
On successful complelion of the course, students will be atia o

Bloom's
— Level
Become Digital Signal Processor specialized engineer Understand

CO. No. Course Qutcome

co1

o2 | Understand by leaming the programming skils Understand

coa | Aralyze the DSP based System Developer Angtyze

et o
c04 Analyze the Advanced DEP archileciures Analyze

COS5 | Ideniify the architectures and some applications Evaluste

e —

Course Contents:

UNIT | FUNDAMENTALS OF PROGRAMMABLE DSPs 9

Mukiplier and Multiplier accumulator = Modilied Bus Structures and Memory access in PLGPs -
Muliple access memaory — Multi-port memory — VLW architecture- Pipelining — Specal Addressing |
modes in P-D5Ps = On chip Peripherals.

UNIT Il TMS320C5X PROCESSOR 9
Architecture — Assembly language syntax - Addressing modes — Assembly language Instruclions -
Fipeling struciure, Operation - Block Disgram of DSP starter kit — Apphcation Programs for
protessing real time signals.

UNIT Il TMS320C6X PROCESSOR 9
Architesture of the C8x Processor - Instruction Sot - DSP Development System: Introduction - DEP
Starter Kit Suppert Tocls- Code Composer Studic - Support Files - Programming Examples to Test
the DEK Tools — Application Programs for proceesing real time signals

UNIT IV ADSP PROCESSORS g
Architecture of ADSP-21XX and ADSP-210XX sanes of O5P processors- Addressing modes and

assembly language instructions - Application programs <Filter design, FFT calculation.

UNIT W ADVANCED PROCESS0ORS g
Architectsre of TMS320054X: Pipe line operation, Code Composer studio — Architectura of

TMSI20C6X - Architecture of Motorala DSPS63XX - Comparison of the features of DSP family -

processons.
TOTAL : 45 PERIODS

Passed in.Boeand of studies Meeling ort 28 10. 2020  Approved in Academic Cownci! Meeting om 06,11 2020
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REFEREMCES: :

1, Avtar Singh and 5. Srinivasan, Digital Signal Frocessing - Implementations using DEP

g‘ltl;cmpmmesscra with Examples from TMS320C54xx, cengage Learning India Private Limited, Delhi
12

2 B.\enkataramani and M.Bhaskar, “Digital Signal Processors - Archileclure, Frogramming and

Agplications” - Tata MoGraw - Hill Publishing Compary Limited. Naw Delhi, 2003,

3. RulphChassaing, igital Signal Processing and Applications with the CE713 and CE416 DSK, A

JOHMN WILEY & SONS, INC., PUBLICATION, 2005

4. User guides Texas Instrumentation, Analog Devices, Motorola,

‘Mapping of Course Outcomes (COs) with Program Outcomes (FOs) Program Specifie
Dutcomes (PS0s)
PO P50s
cOos 5
1 2 4 5| T gl 9(10f 14 13 | 2 3
col | 2| a3 1 9 7 2
ooz Lal 3 1 2 2
oO3 3 | 3 2 g/ 3 2 2
( a2 3 1 3 2 2
cos |23 3| 2 3 2 .
3 | High 2| Medium [ 1 | Low |
 Formative assessment
Bloom’s | Tatal
Level Assessment Component - Marks marks
Femember | Classroom [ Online QuiziGroup discussion =]
—{nderstand | Class Presentation/Power point presentation 15
| Altendanca | =1
= Summative Assessment ]
Continuous Assessment Tests :
. Terminal
¥ 1 E 3 H
Bioom's Gatego : Examination
Lt (7.5) (7.5) (10)
. (60)
Remember 10 10 i 10 20
Understand 10 10 10 20 +]
f¥- Apply 30 30 30 60
. Analyse 0 0 ] ]
. Evaluate 0 0 ] ]
Create 0 D " 0 L
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20PEAOT1. RF SYSTEM DESIGN LETYE <

Mature of Course | Eleclive core :
“Pre requisites AF and Antenna design
Course Objectives:

1. To understand the CMOS RF Front End (RFE) s a very cructal building block and in all of
wireless end many high frequency wire-line Systems.

7. To study the RFE has few imporant building biocks within i including the Low Noise
Amplifiars, Phase Locked Loop Synthesizers, Mixers, Power Ampilfiers, and impedance
matching circuits.

5 To introduce the principles of cperation and design principles associated with these
important blocks.

4, To movide and highlight the appropriate digital communication refated design objectives
and constraints associated with the RFEs

5. To understand the concept of frequency synthesizers,

Course Quicomes
On successful completion of the course, students will ba able to

CO. No. GCourse Outcome Bloom's Level
61 [Understand the GMOS RF Front End (RFE) Understand |
COZ Analyze he transistor level design of the entire RFE. Analyze |
ol Able to transiate the top level wireless communications system Analyze

COd Design objectives and constraints associated with the RFEs Create

CO5 Understand the concept of frequancy synthesizers - | Inderstand

Course Contents:

UNIT | CMOS PHYSICS, TRANSCENER SPECIFICATIONS AND ARCHITECTURES ]
introduction o MOSFET Physics, Moise: Thermal, shot, flicker, popcom noise, Two port Moisa
theory, Noise Figure, THD, IP2, IF3, Sensitivity, SFOR, Phase naise - Specification distribution over
a communication link, Homodyne Recsiver, Heterodyne Receiver, Image reject, Low IF Receiver
Architectures Direct up conversion Transmittar, Two step up convarsion Transmitier.

UNIT I IMPEDANCE MATCHING AND AMFLIFIERS 9
S.parameters with Smith chart, Passiva IC components, Impedance matching networks, Common
Gate, Common Source Amplifiers, OC Time constants in bandwidth estimation and enhancemenl,
High frequency amplifier design, Power match and Noise match, Single ended and Differential
LNAs, Terminated with Resistors and Source Degenaration LNAS.

UMIT Il FEEDBACK SYSTEMS AND POWER AMPLIFIERS L!
Stability of feedback systems: Gain and phase margin, Root-locus echnigues, Time and Frequency
domain considerations, Compensation, General mode| - Class A, AB, B, C, D, E and F amplifiers,
power amplifier Linearisstion Techniques, Efficiency boosting techniques, ACPR metric, Design
considerations.

UNIT IV MIXERS AND OSCILLATORS a
Mixer characteristics, Mon-linear based mixers, Ouadratic mixers, Multipfier based mixess, Singke
balanced and double balanced mixers, subsampling mixers, Oscillators describing Functions,
Colpitts vsciliators Resonators, Tuned Oecillators, Negative resistance oscillators, Phase niHSE.

UNIT V PLL AND FREQUENCY SYNTHESIZERS 9
Linearised Model, Noise properties, Phase detectors, Loop filters and Charge pumps, Inieger-N
fraquency synihesizers, Direct Dipital Frequency synthesizers.

TOTAL : 45 PERIODS

REFERENCES:
1, B.Razavi, *Design of Analog CMOS Integrated Circuils”, McGraw Hil, 2001

Passed in Board of studies Meeting on 28.10.2020 Approved in Academic Gouncil Mesting on 06.11.2020
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" 2 BRazavi "RF Microslectronics”, Pearsen Ediuscation, 1997,
3..Jan Crols, Michial Stevaen, *CMOE Wirekess Transceiver Design”, Kluwer Acadamic Publishars,
1087, )
4. Recorded lecturas and notes avalable at | hitpelhwer eo iitm. ac. in'~anieeB 240/
&, T.Lea, "Dasign of CMOZS RF Integrated Circuite”, Cambridge, 2004,

Mapping of Course Outcomes (COs) with Program Qutcomes (POs) Program Specific
Outcomes (PS0s)
POs PrE0s
Cos
21 3 4|5 B |7 & 9|10 11 12 1 2 3
- 213 3 1 2 2
COd |a|3 3 1 2 pi
cox |52 2 1 3 2 2
co4 |52 3 1 3 2 2
con |s]a] [ 2 3 2.0 2
|3 [ Hgh 2 | Medium 1 | Low |
_Formative assessment
Bloom's Total
Level Assessment Component Marks marks
Remember_| Classioom / Online Quiz/Group discussion 5
Understand | Class Presentation/Power point presentation 5 15
| Attendance b
Summative Assessment -
Continuous Assessment Tests Tarmiial
1 2 3 Examination
EROIS ENUNEY (7.5) 78 (10)
| (G0}
Ramember 10 10 10 20
Understand 10 10 10 20
Apply 3 30 1] B0
Analyse ' o ) o ¥
Evaluate ] 0 o 0
“Create 0 0 o 0

Passed i Board of studies Meefing o 26.10.2020  Approved in Acadeimis Councl Masling on 08.71.2020
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ME. Appited Clectrames (R2020

SERAE SPEEGH AND AUDIO SIGNAL PROGESSING LS
(0|03
Mature of Course | Elactive core 3
Pre requisites Audio Enginesiing E
Course Objectives:
1. To study basic concepts of processing speech and audio signals
2 To study and analyse various M-band filter-banks for audio eoding
3. To understand audie coding based on transform coders,
4 To study fime and frequency domain speech procassing mathod.
& To understand the spesch processing concept
Course Quicemes
On successful completion of the courss, students will ke able 1o
EBloom's
CO. No. Course EH.I'I:I:DTI‘IE_ Lavesl
. L Apply
CO1 | Compute the basic concepts of processing spesch and audio sgnals
CO2 | Analyze various M-band filter-banks for audio coding Analyze
CO3 | Understand audio coding based on transform coders Understand
Co4 | Compare the time and frequency domain speech processing method Analyze
COS | rderstand the speaech processing concept Understarid
Course Contents:
UNIT | MECHANICS OF SPEECH AND AUDID 8

Introduction - Review of Signal Processing Theory-Speech production mechanism — MNature of
Speech signal — Discrate time modelling of Speech production = Classification of Speech sounds -
Phones — Phonemes = Phonetic and Phonemic alphabets — Ariculatory features, Absolute
Threshold of Hearing - Critical Bands- Simultaneous Masking, Masking-Asymmelry, and the Spread
of Masking- Monsimultaneous Masking - Perceptual Entropy - Basic measuring philosophy -
Subjective versus objective perceptual testing - The perceptual audic quality measure (PALM) -
Coanitive effects in judging audio qualty.

UNIT Il TIME-FREQUENCY ANALYSIS: FILTER BANKS AND TRANSFORMS g
Introduction - Analysis-Synthesis Framework for ht-Band Filter Banks- Filter Banks for Audio
Coding: Design Considerations - Quadralure Miror and Conjugate Quadrature Filters - Tree-
Structured OMF and CQF M-band Banks - Cosine Modulated “Pseudo QMF™ M-band Banks -
Caoszine Modulated Perfect Reconstruction (PR) M-band Banks and the Modified Discrete Cosine
Transform (MDCT) - Discrete Fourier and Discrate Cogine Transform - Pre-echo Distortion- Pre-
echo Control Strategies

LUNIT il AUDIO CODING AND TRANSFORM CODERS 9
Lossless Audie Coding — Lossy Audic Coding - 150-MPEG-1A, 2A, 2A-Advaned, 4A Audio Coding -
Optimum Coding in the Frequency Domain - Perceptual Transform Coder —Brandenburg - Johnston
Hybrid Coder - CNET Coders - Adeptive Speciral Entropy Codding —Differential Percaptual Audio
Coder - DFT Noise Subsiitution -DCT with Vecter Quantization -MDCT with Vector Quaniization

UNIT IV TIME AND FREQUENGCY DOMAIN METHODS FOR SPEECH PROCESSING 8
Time domain parameters of Speech signal — Methods for estracting the parameters Energy.
Average Magnitude — Zero crossing Rate — Silence Discrimination using ZCR and energy Short
Time Fourier analysis — Formant extraction — Pitch Exfraction using time and frequency domain
metiods Homomorphic Speech Analysis: Cepstral analysis of Speech — Formant and Pitch
Estrmation — Homomorphic VWocoders

Passad in Board of studiss Meafing on 28 10.2020  Approved it Academic Council Meeling o 06.11.2020
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UNIT V¥ FREDICTIVE ANALY SIS OF SPEECH q
Formulaton of Linear Pradiction problem in Time Domain - Basic Principle — Auto cormralation
method = Covanance method = Solution of LPC-equations = Cholesky method = Durbin's Recursive
ghgorithm — lathice formation and salutions — Comparnson of diferent methods — Applicaton of LPC
parameters = Pitch detection using LPC paramelers = Formant analysis = VELP = CELP

: TOTAL : 45 PERIODS
REFERENCES:
1. B.Gold and M. Morgan, *Speach and Audic Signal Processing”, Wiley and Sons, 2000,
2. L.R Rabiner and R W, Schaffer, "Digtal Procassing of Speech Signals”, Prentice Hall, 1578.
3. Mark Kahrs, Karlheinz Brandenburg, Fluwer Applications of Digital Signal Processing to Audic
And Acoushics, Academic Publishars,

4. Ude Zolzer, "Digial Audio Signal Processing”, Second Edition A John Wiley& sons Lid

Mapping of Course Outcomes {COs) with Program Outcomes (POs) Program Specific
Outcomes (F50s)
PS0s
cos POs |
2 3 4|5 6| T b g 110 11} 412 1 Z a
a1 2|3 3 1 3 2 2
oo a 3 1 2 2
O3 |23 2 1 3 2 2
co4 a2 3 1 3 2. 2
cos | 3|3 g 2 3 2 2
3 | High 2 | Medium 1| Low |
Formative assessment .
Tatal
i
Elm 8 Assessment Component Marks marks
Remember | Classioom /. Onling QuiziGroup discussion i
Undersland | Class Presentation/Power point presentation o i 15
Attandance 5
o Summative Assessment
Centinuous Assessment Tests Terminal
Bloom's Catego 1 2 3 Examination
Sk (7.5) (7.5 (10)
- 160]
Remember 10 10 10 20
Understand 10 10 10 20
= Apply a0 30 30 (a1}
Arahyes 0 o 0 ]
Evaliiate o ] ] 1]
Credte W] i 0 ]
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|‘ . E. Appiied Eleciomes (R2020)

20PEAO13 INTERMET of THINGS 1 R 'P G_
| 3|0|0|3
Nature of Course | Eectivacore
| Pre req E.EH“ Elacironic circuits
/|l Course Objectives:
; 1, To understand the fundamentals of internat of Things
i 2. Tolearn about the basics of 10T protocols
- 2. To build a small low cost embedded system ugng Raspberry Pi.
! 4. To apply the concapt of Intarmet of Things in real world
i 5. To understand the 1aT in real world scenaric
|| : Course Dutcomes
| O successful completion of the course, sludents will be able 1o
i Bloom's
I|| : 0. No. Coursa Outcome Level
C01 | Analyze various protoceds far loT Analyze
| . : L
]I coz Devalop web sensces to accessiconirol loT devices Create
L3 Design a portable loT using Rasperry Fi Create
4 cOo4 | Deploy an loT application and connect to the cloud. Apply
. CUI | analyze applications of 10T in real time scenario Analyze
Course Contents:
UMIT | INTRODUCTION TO IoT 8
Intermet of Things - Physical Design- Logical Design- [oT Enabling Technologies - [oT Levels &
Deployment Templates - Domain Specific loTs - loT and M2M - loT Systern Management with
NETCONF-YANG- loT Platforms Design Methodaology

| UNIT I loT ARCHITECTURE : g
M2M high-level ETSI architecture - IETF architecture for loT - OGC architecture - 10T reference
model - Domain model - information model - functional model - communication mode! - loT

i refarence architeciure

UMNIT lll laT PROTOCOLS g
Protocol Siandardization for loT — Efforts = MZM and WSN Frotocols = SCADA and RFID Proloccis
_ Unified Date Standards — Protocols = IEEE 802 154 — BAGNet Protocol — Modbus— Zigbee

Architecture — Matwork layer — BLowPAN - CoAR — Securily

UNIT IV BUILDING loT WITH RASPBERRY Pl & ARDUINO g
Bullding 10T with RASPERRY Pi- loT Systems - Logical Design using Pythan — leT Physical
Dievices & Endpoints - loT Davice -Bullding blocks -Raspbery Pi -Beard - Linux on Raspherry Pi -
Raspoerry Pi Interfaces -Piogramming Raspberry Pi wilh Python - Other loT Platfanms - Arduino.

UNIT ¥V CASE STUDIES AND REAL-WORLD APPLICATIONS 9

Real world design consiraints - Applications - Asset management, Industrial automation, smart grid,
Commercial building automation, Smart cities - participatory senaing - Data Analytics for loT —
Software & Management Tools for loT Clowd Storage Models & Communication APls - Cloud for loT

- Bmazon Web Services for laT.
TOTAL :45 PERIODS

Passed n Board of sfudies Meeling on 28 102020 Approved in Acadermic Cowcl Maaling on 06, 17,2020
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M.E. Apptied Electromics (R2020)

PRI SOLID STATE DEVICE MODELLING AND SIMULATION - el b
4

3|00

Mature of Course | Elective core n
Pre requisites YLS| Design

Course Objectives:
- Tounderstand the concept of device modefing
To learn multistep method
To study device simulations
To study the concept
To understand

1 de L3 B

Course Qutcomes
On successiul completion of the course, students will be able 1o

e o —

<\ NRIIAN -BOARD OF STUDIES

Bloom's
co. No. Course Dutcome ik
Remember
CO1 | Explain the impartance of MOS Capacitor and Small signal modeling
coz | Apply and determine the drift diffusion equation and s18f system Apply
cguation =]
C03 | Analyze circuits using parasitic BJT paramelers and newlon Analyze
Raphson method
C0Od | Model the MODS transistor using schrodinger equation Apply
COS | Evaluate the Multistep methods. | Evaluste
Course Contents:
LMIT | MOSFET DEVICE PHYSICS MOSFET ] B

capacitor, Basic operation, Basic modeling, Advernced MOSFET maodeling, BF madeling of MOS
transistors, Equivalent circuit représentation of MOS transistor, High freguency behavior of MOS
transistor and AC small signal modeling, medel parameter extraction, modeling parasitic BJT,
Resistors, Capacitors, Inductors,

UNIT | DEVICE MODELLING 9
Prime importance of circuit and device simulations In VLSI; Nodal, meash, modified nodal and hybrid
analyss squalions. Solutlon of network equaticns: Sparse mairix technigues, solulion of nonlinaar
nebworks through Mewton-Raphson technigue, convergence and stabiliny.

LIMIT Il MULTISTEP METHODS 1]
Solution of stiff systems of equations, adaptation of multistep methods to tha solution of electrical
networks, general purpose circuit simulators.

UNIT IV MATHEMATICAL TECHNIQUES DEVICE SIMULATIONS 9
Poisson equation, continully equation, drifl-diffusion equation, Schrodinger equation, hydradynamic
aquations, trap rate, finite difference solutions to these equations in 10 and 20 space, gind
gengration,

LUNIT ¥ SIMULATION OF DEVICES e
Computation of characteristica of simple devices like p-n junction, MOS capacitor and MOSFET;

Small-signal analysis.
' TOTAL :45 PERIODS
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REFERENCES:

j? b.ﬂ..réshdeep Bahga, Vijay Madisetti, "Internet of Things - A hands-on approach”, Universities Press,
1

2. Digter Uckelmann, Mark Harrison, Michahelles, Florian {Eds), “Architecting the Internet of

Things®, Springer, 2011,

3. Henbo Zhow, “The internet of Things in the Cloud: A Middleware Perspective”, CRC Press, 2012.

4. Jan Ho™ ler, Viasios Tsiatsis , Catherine Mulligan, Stamatls , Karmouskos, Stefan Avesend. David

Boyle, "From Machine-lo-Machine 10 the Internet of Things - Introduction 10 a New Age of

Intefligenca”, Elsevier, 2074,

5. Olivier Hersent, David Boswarthick, Omar Ellcumi, "The Intemet of Things - Key applications

and Protocals®, Wiley, 2012

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcames (PS0s)
0 : P50s
COs it
1 12| 3 4|5 0 I | 8| 91104 11 12 1 2 3
co1 2 3 1 3 2 2
co2 53| 3 3 1 2 2
co3 9| 3 2 1 3 2 2
co4 | a2 3 1 3 2 2
T R 3 2 3 2 2
3 |, High 2| Medium. 1 | Low ]
Formalive assessment - T
= Total
E':,::iTIS Assessment Component Marks marks
' emember | Classroom { Online Quiz/Group discussion 5
Understand | Class Presentaion/Pawer peint precentation . 2 15
| Aniendance | 3 o8
i Summative Assessment
: Continuous Assessment Tests .
Terminal
Bloom's Catego 1 2 3 Examination
Ha i (7.5) (7.5) (10) =
: . {60}
Remember 10 10 10 20 SH]
Undarstand 10 10 10 20
i Apply 30 30 30 _ &0
Analyse 1] i 0 0
Evaluate 0 0 0 e
Cresle 0 0 0 Db
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REFERENCES:

1. Arora, N, “MOSFET Medeling for VLS| Simulation®, Cadence Design Systems, 2007

3 Chua, L.O. and Lin, P.M., "Computer-Aided Analysis of Electronic Circuits: Algorithms and
Computational Techniques”, Prentice-Hall., 1975
3. Fieldly, T.. Yeterdal, T. and Shur, M., “Introduction to Device Modeling and Circult Simutation™,
Wiley-Intarsclence., 1997
4. Grasser, T.. “Advanced Device Modeling and Simulation”®, Warld Scientific Publishing Compary.,
2003

5. Selberherr, 5., “Analysis and Simutation of Semiconductor Devices™, Springer- Verag,, 1984
f. Trond Ytterdal, Yuhua Cheng and Tor A, FjetdlyWayne Walf, *Device Modeling for Analog and RF
CAMOS Circuit Design”, John Wiley & Sons Lid.

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
PO PS0s
COs
2| 3| 4|58 |&] 7| 8] o)1 11 12 1 2 3
o 2| 3 3 1 3 2 2
co2 o . 3 1 3 2 2
CO3 i 2 1 3 s &
 C0d4 2 3 1 3 2 2
cos [3]3 3 J 2 3 2 2
1 - 3| High 2| Medium 1 | Low i
Formative assessment =
Bloom's | Total
\ aial Assessment Component Marks marks
Remember Classroom [ Online QuizfGroup discussion 5 0
" Understand | Class Presentation/Power point presentation 5 15
1] Attendance ]
Summative Assessment
_ Continuous Assessment Tests Terminal
| 1 Cata 1 2 3 Examination
RS NS 7.5 (7.5} (10) ;
60)
Hemembsar 10 10 10 20
Understand 0 10 10 20
APy 0 0 0 [
Analyse i] ] 1] 1]
Evaluate 0 0 ] ]
B Create | 0 0 0 i
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ML.E. Appiied Electronics [R2020)

< G SYSTEM ON GHIP DESIGN = o
L sjejoj3
Mature of Course | Eleclive core
| Pre requisites Embedded systems g
Course Objectives: .
1. Ta Analyse algorithms and architecture of hardware software
2. To Model and specify systems ot high level of abstraction
3. Toappreciats the co-design approach and virtual platform models
4. To Understand hardware, software and inlerface synthesis
5. Toevaluaie the system based on requirements and implementation constraints
Course Dutcomes
On successful completion of the course, students will be ab¥e 1o :
Bloom's
£o. No. Course Ouicome Level
¢l | Analyse algorithms and architecture of hardware software g
CO2 | model and speciy systems at high level of abstraction Apply
C03 | Apprecigte the co-design approach and virtual platform Analyze
madels & i
| ©0O4 | Understand hardware, software and interface synthesis Uncarstand
05 | Evaluate the system based on requiremants and implemeantation Evaluats
_| constaints : :
Course Contents:
UNIT | INTRODUCTION )

Introduction to SoC Design, system lavel design, methodologies and tools, system hardware: 10,
communication, processing wunits, memaries; operating systems: prediction of execution, real time
scheduling, embedded OS, middle ware; Platform based SoC design, multiprecessor SoC and
Metwork on Chip, Low power S0l Design

LNIT I SYSTEM LEVEL MODELLING )
SystemC: ovenview, Data types, modules, nofion of time, dynamic process, basic channels,
siruciure communication, ports and interfaces, Design with examples

LINIT Il HARDWARE SOFTWARE CO-DESIGN y 8
Analysis, paritioning, high level optimisations, realtime scheduling, hardware acceleration, voltage
scaling and power management; Virtual platform models, co-simulation and FPGAS for prototyping
of HWIEW systams.

UNIT IV SYNTHESIS i
System synthesis: Transaction Level Modelling (TLM) based design, automaticTLM generation and
mapping, platform synthesis; softwere synthesis: code ganeration, multi task synthesis, internal and
external communication; Hardware syrnthesis: RTL architecturs, Inpul models, estimation and
optimisation, resource sharing and pipelining and scheduling

UNIT ¥V SOC VERIFICATION AND TESTING 9
SoC and IP integration, Verification © Verification technology oplions, vedification meathodology,
overview: system level verfication, physical verification, hardwarelsoftware co-verification; Test
requirements and melhodologies,. SoC design for - lestabiity - System maodeling, test power
dissipation, fest access machanism

TOTAL : 45 PERIODS
Fassed in Board of studies Meefing on 23.70.2020  Approved in Academic Cound Haﬁ'h-'?f/m 06, 11,2020
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REFEREMCES:
;ﬁgﬁhdl&&p Bahga, Vijay Madisetti, “Internet of Things - A hands-on approach®, Universities Press.
2. Dieter Uckelmann, Mark Harrison, Michahelles, Flodian (Eds), “Architecting the Internet of
Things®, Springer, 2011. :
3. Honbo Zhou, "The Internet of Things in the Cloud: A Middleware Perspective’, CRC Press, 2012.
4. Jan Ha™ ller, Viasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskes, Stefan Avesand. David
Boyie, "From Machine-to-Machine to the Internet of Things - Introduction to a New Age of
Intelligence”, Elsevier, 2014,
4, Ulivier Hersent, David Boswarthick, Omar Elloumi , "The Internet of Things - Key applications
and Protocols”, Wiley, 2012 .
WMapping of Course Dutcomes (COs) with Program Oulcomes [FOs) Program Specific
Outcomes [PS0s)
-Gm‘ ; | POs : FE0=
2| 3| als |e| 7| 8] o0 14 1 1 2 3
O 2 3 1 a 2 2
Coz | 3|3 3 1 3 2 2
CO3 2 |3 2 1 3 2 2
Cod 5] 2 3 1 3 2
cos |33 3 | 2 3 2 | 2
3] High 2 | Medium 1 | Low N
_Formative assessment =
Bloom's Total
Level Azzessment Component Marks marks
Rememher | Classroom / Online Quiz/Group discussion | 5
Understand | Class Presentation/Powar point prasentation g G
_____ | Attendance . ) ' ¢l bt
3 Summative Aaﬁeqy_nent'
Continuous Assessment Testd ;
{ : o Termninal
Bloom's Category 1 2 3 Examination
{7.5) (7.5) (10} (50)
Remember = A ; == 200
~Understand 10 10 10 20
Apply 30 a0 S a0
Analyse 0 0 il 0
‘Evaluate 0 0 0| 0
i Create | 0 0 - 0 ;'] 0
— B J i
f
|
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20PEADTE: LIT|IP|C

ROBOTICS
3|0[{0({3
Mature of Course | Elective core
Pre requisites Embadded systems K
Course Objectivas;
1. Teo understand robot lecomotion and mobile robot kinematics
2. To understand perceplion in robolics
3. To understand mobile robot localization
4. To understand mabile robot mapping
5. Taoundersiand simultanaous localization and mapping (SLAM)
Course Outcomes
On successiul completion of the course, students will be able to
Bloom"s
o, No. : Course Quicome Licial
Remember
Co1 | Explain robot locomotion
COZ | Apply kinematics models and constraints Apply
CC3 | \mplement vision algorithms for robotics Apply
COd | Implement SLAM algorithms Apply
i LO3 | Understand the planning and navigation Understand
Course Contents:
UNIT | LOCOMOTION AND KINEMATICS 9

Infroduction ta Robotics - key Issues in robot locomotion - legged robots - wheeled mobile robols -
agrial mobile robols - intreduction to. kinematics - kinematics models and constrainis - robot
maneuverability

LINIT Il ROBOT PERCEPTION g
Sensors for mobdle robots - vision for robotics - cameras -image formation - siructure from stereo
- structure from motion - optical flow - color tracking - place recognition - range data

UNIT Ill MOBILE ROBOT LOCALIZATION 8
Intreduction to localization - challenges in localization - localization and navigation - belef
representation - map representation - probatilistic map-based localization - Markov localization -
EKF localization - UKF lacalization - Grid localization - Monte Carlo localization - localization in
dynamic environments

UNIT IV MOBILE ROEOT MAPPING 9
Autonomaus map bullding.- ooccupancy grip mapping - MAP occupancy mapping - SLAM -

extanded Kalman Filter SLAM - graph-based SLAM - particle filler SLAM - sparse extended
informaticn filter - fastSLAM algorithm,

UNIT V PLANNING AND NAVIGATION a9
Introduction fo planning and navigation - planning and reacting - path planning - obstacle
avoidance technigques - navigation architectures - basic exploration algorithms

1

TOTAL 45 PERIODS

Paszsed 1 Board of sfudies Mesfing on 28702020 Approved in Academiz C Meelirg on 0611, 2020

CHAIRBAN - ACADEMIC COUNCIL



' REFERENCES:
1. Gregory DudskandMichael Jenkin, "Computational Principles of Mobiée Robotics”, Second
Edition, Camibridge University Press, 20110
2 Howie Chosat at al., “Principles of Robot Motlon: Theory, Algorithms, and Implementations®, A
Bradford Book, 2005,
3 Maja J. Mataric, *The Robotics Primer”, MIT Press, 2007,
4. Roland Sexgwart, llah Reza Nourbakhsh, and Davide Scaramuzza, “Introduction to astanomaus
miobie rabats”, Second Edition, MIT Press, 2011,
5. Sebastian Thrun, Wolfram Burgard, and Dieter Fox, “Probabilistic Robotics™, MIT Press, 2005,

Mapping of Course Outcomes (COs) with Program Outcomes {POs) Program Spacific ~= 3
Qutcomes (PS0s) ;
POz PS0s
GOs
3 4|8 B | T g1 9 40§ 11 12 1 2 3
CO1 21| 3 3 1 3 2 2
02 3| a 3 1 3 2 2
03 52| 3 2 1 3 2 2
co4 | 4| 2 3 1 3 i 2
Cos 31 3 3 2 3 2 ) 2
3 [ High 2 | Medium 1 | Low |
Formative assessmént
] Total
B .
:,?;?Ii Assessment Component Marks - marks
Remember | Clasaroom | Onling QuiziGroup discussian L]
Understand | Class Presentation/Power paint presentation 5 15
Altendance b
Eumma‘.'lhm Aszesament
. Continuous Assessment Tests Terminal
Bloom's Cate 1 2 3 Examination
g 7.5} {75) (10)
= ] ()]
Remember 10 10 10 20
Indarstand E 10 "W 10 20 .
Apply 30 20 30 B0
Analyse 0 0 [ 0
Evaluzte ] a ] 0
Creats 8] o 1] 1] x&
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M.E. Applied Electronics (R2020)

. L=
e PHYSICAL DESIGN OF VLS| CIRCUITS : ; : ;
Nature of Course | Elective core
Prerequisites | Embedded systems
Course Objectives: .
1 Tointroduce the physical design concepts 2uch as routing, placement, partitioning and
packaging
2. To'study the performance of circuits layoul designs, compaction iBchnigues
3 Tostudy the oulline 10 compaction- 20 compaction,
4. To Understand the peformance issues in circuit Layout,
4 To Undersiand the conoept of routsg
Course Dutcomes -
On succassfid completion of the eourse, students will be able to .
€0, No. Course Outcome Bloom's Level
T CO1  Explain different types of routing 1 Remember
COZ |iscuss performance issues in circuit [avout A Dy
CO3  Dutline 1D compadtion- 20 compaction. Ay
Co4  |Jrderstand the performance issues in circuit Layout [Understand
COS  |Jnderstand the concept of rauting Linderstand
Course Contents:
UNIT I INTRODUCTION TO VLS TECHNOLOGY 3

Layout Rules-Circuit abstraction Call gensration using programmable logic amay transistor chaining,
Wein Berger arrays and gate malrices-layoul of standard cells gate arrays and sea of gates, field
arogrammable gate aray(FPGAMayout methodologies Packaging-Computational Complexity -
Algorithmic Paradigms.

UNIT Il PLACEMENT USING TOP-DOWN APPROAGH 9
Partiticning: Appraximation of Hyper Graphs with Graghs, Kefnighan-Lin Heunstic Riatio cut partition
with capacity and ilo constrants. Floor planning: Rectangular dual foor planning heerarchical
approgch- simulaled annealing- Floor plan sizing Placement Cost functon- force direcled
methodpiacament by simulated annealing partitioning placement- module placement on a resistive
network — regular placement linear placement.

UNIT Il ROUTING USING TOP DOWN APPROACH )
Fundamentals: Maze Running- ling searching- Stener trees Global Routing: Sequential Approaches
- hierarchial approaches - multl commaodity flow based techniques - Randomised Routing- One Step
approach - Inleger Linear Programming Detailed Rouling: Channel Routing - Swilch bax rauting.
Routing in FPGA: Amay based FPGA- Row based FPGAs

UNIT IV PERFORMANCE ISSUES IN CIRCUIT LAYOUT 8
Delay Models: Gate Delay Models- Madels for interconnected Delay- Delay In RC treas. Timing —
Driven Placement: Zero Stack Algorithm- Weight based placement- Linear Programming Approach
Timing riving Routing: Delay Minimization- Cick Skaw Problem- Buffered Clock Trees. Minimazation:
constrained via Minimization unconstrained via Minimization- Other issues in minimization

UNIT V SINGLE LAYER ROUTING, CELL GENERATION AND COMPACTION 5

Planar subset preblem{PSP)- Single Layer Global Routing- Single Layer detalled Routing- Wire
length and bend minimization technigue — Owver The Cell (OTC) Routing Multiple  chip
modubes{MCM). programmable Legie Arrays- Transistor chaining- Wein Burger Arrays- Gate matnix
tayout- 10 compaction- 20 compaction.
; TOTAL: 45 PERIODS

Pessed in Board of sfudies Mealing on 28102020  Approved in Academic Councd Meeting or 06, 77,2020
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REFERENCES:
1. Ereas M. Lorenzatt), "Physical Dasign and Autormation of VLS1 systems”, The Benjamin

Cummins Pubtizhers, 1998,

2 Sarafzadeh, CK. Weng, "An Introduction to VLSI Physical Design®. McGraw Hill int. Edition 1595

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomas (PS0s) .
P30
COs il 2
1 z = 4|5 g | T g 8 (10 11 12 1 2 3
Con al3 3 1 3 2 2
Co2 3 3 a 1 2
eos | 5| 3 2 i 3 2 .
cO4 g | 2 2 L 3 . 2
[ cos [3]|a] 3 2 3 2 2
3 | High 2 [ Medium 1 | Low |
Formative assessment =
' Total
E:_H::TI * Assessment Component Marks rmarks
Remamber | Classroom | Lnline Quiz/Group discussicn 3
Unders@rd | Liass Presentation/Power point presentabon g )18
e | Altendance B
Summative Assessment
Continuous Assessment Tests Terminal
Bloam’s Catago 1 2 3 Examination
Sl 7.5) (7.5) (10
Bt (60]
Remamber 10 10 10 20
Understand 10 10 10 20 il
Apply 30 30 a0 640
Analyse D 1) K ¥
ro2 Evaluate 0 Al i ST, o 0 Frl
I Craata 0 K] a 1] al

Bassad i Board of sludies Maeling on 28.10.2020  Approved i Acadermiz Councy Meaiing on 06, 772020
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ME Applied Electronics (R2020)

| 208EA025 HUMAN COMPUTER INTERACTION Litlelc
3jolols

|
Nature of Course | Professional Core
Pre requisites 'Funcamentals of Computer Architecture

Course objectives:

+ Toencourags empirical research (using valid and reliable methodology, with studies of
the methods themsalves where necassarny)

+ To promote the use of knowledge and methods friom the human sciences in both design
and evaluation of compuier syslems

+ Topromote better understanding of the relation between formal design methods and
sy=em usability and acceplability

'« To develop guidelines, models and methods by which designers may be able 1o provide

better human-oriented computer systems

Course oulcomes
On successful completion of the course, students will be abie to

Bloom's
CO.No. Course Qutcome Level
Describe the Empirical Research
£o : Knowledge |
oo Explain the the human sciences in both design and evaluation of
% computer systems Understand
co3 Neccring the relation bebwean formal cesign methods and sysiem
sability and acceptability Urderstand
cod Explain the madels and mathads by which designers e |
Co5s | Gase Sludy | Understand
Course Contents:
UNIT | INTRODUCTION TO HCI 9

Human Compuler Interaction Models - Ergonomics - industrial Interface Design — Basics of
Interaction Devices — Interaction Styles — Uty of Hypertext — Multimedia Signal Aspects — Wioeld
Wide Web.

UNIT NIl USABILITY ENGINEERING PROCESS B
Paradigms — Principles Supporiing Usabilty - User Inferface Generation — Usabilily Engineering
Life Cycle — Different Stages — Requirements hodeling - Task Analysis and Lises — Dhalog
Motations — System Models — Implemeniation.

LINIT I USABILITY HEURISTICS, TESTING AND EVALUATION B
Heurlstics in Usabdity Engineering — Testing — Types of Evaluating and Assessing the Design -
Implamentation Aspects .

UNIT Iv APPLICATION AREAS 10
Applications Involving Speech, Handwriting and Gestura Recognition — Computer Vision — Virual
Reality — Unconventional Human Computer Interfaces.

UNIT V  CASE STUDY 10

Case Study of Dasher, Interface for Entering Text — Case Study of P300 Based Brain Computer
Interface.

TOTAL: 45 PERIODS

Bazsed i Board of shudies Meeting on 25, 10.2020  Approved in Acadernic Cquncd Meeting on 06.71.2020
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REFERENCES:
1 Alan J Dix, Janel E Finlay, Greogory D Abowd, Russe| Beale, “Human Computer Interface”, 2nd Edition,

Prentlce Hall, 1998
2 Jakob Mialsen, "Usability Engineering’, Morgan Kaulmann Publishers, 1992.
7 Ber Shneiderman, *Designing the user interface: Strategies for effective human computer interaction”, 4th

Edition, Reading, 2004,

| o

Mapping of Course Outcomes {COs) with Program Outcomes (POs) Pregram Specific Outcomes
(PE0s)
P3S0Os
cOs POs
11 2| 3 4|5 g\ 7| 8| 9|10 1 1 1 2 3
o a i 2
cop |9 3| 2 2
co3 | 2|32 3 . 2
co4 | g | 2] 2 ' 3 2 2
C:'Dﬁ_ 3 | 3| 2 3 2 2
3 | High 2 | Medium 1 | Low |
Formative assessment =
rp— Total
ELevnﬂ i Assessment Component Marks marks
| Remerber | Classronm ! Gnline QuiziGroup discussion 5
'. T Understand | Class Presantation/Power point presentation 5 15
| | Attendance i
!
" Summative Assessment o
. Bloom's Category = .Dllnntmunuq Assa;iment o q Terminal
' {7.5) (7.5) {10 Examination
i . {60} —
| | Remember 10 0 10 20
: Understand 0 10 10 0
Apply 30 30 30 B0
Analyse 0 0 b 0
Evaluaie 1] 0 ] 1]
il Create 0 | a | 0 o
|
' Pessad in Board of studies Meating on 28.10.2020  Approved in Acaden CounctMoating on 08 11,2020
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M.E Appliad Elscironics {R2020)

20SEADZG DEEP LEARNING TECHNIQUES L

Lk
L=
La3

Mature of Enum Professional Core

T

Pra- raqumt&a | Fundamantatﬁ of Basic Mathematics and lﬁurnpmar wvision

— e e el

Course objectives:

= Tounderstand the concept of deep bearning and fundamental mathematics required for
deep learning

+  Toknow the core parametne function approximation lechnigues behind desp
leaming

« Toappreciate the modem practical deep networks and their applications

= To study about the various deap learning modals

+ To know about applications and visuglization of deep learning networks

Course outeomas

On succasstul complation of the course, students will be able to

CO.Ma. Course Dutcome Bloom's Level

o Describe the concept of deep Learning and Fundamental mathematics  |Knowledge

co2 £ xplain the Concept of core parametric funclion ﬂppmmmaht:r'- Understand
lechnigues
CO3 | Describe the concept of modern practicsl deep networks and their Undarstand
applications -~ i
CO4  Identify the various deep learning models Understand

. GO5  Outline the applications and visualization of deep leaming networks Understand

Gourse Gontents:

UMIT I- INTRODUCTION AND PREREQUISITE MATHEMATICS - |
Intraduction - Historcal Trends in Deep Learning - Probability and Information Theory -The Chain
rule of conditional probability - Bayes Rule - Machine Learning Basies - Supervised and
Unsupervised leaming algorithms,

UNIT Il- MODERMN PRACTICAL DEEP NETWORKS 8
Deep Feed forward Metworks - Gradient-Based Learning - Back-Propagalion and Other
Differentiation Algorithms - Regularization for Deep Leamning: Parameter Norm Penalties - Morm
Penaltes as Constrained Optimization - Challenges in training deep models

UNIT Ili- DEEP LEARNING NETWORKS g
Convolution Metworks Operation - Pooling - Recurrent Neural Netwaorks - Bidirectional RNNs -
Deep Recurment Networks - Recursive Neural Metworks

UMIT IV- DEEP GEMERATIVE MODELS 3
Baltzmann Machines - Restricted Bollzmann Machines - Deep Belief Metworks = Deep Boltzmann
Machines - Baollzmann Machines for Real-Valued Dala - Convolution Boltzmann Machines -
Baoltzmann Machines for Structured or Sequential Oulputs

UNIT ¥- APPLICATION AND VISUALIZATION 3
Large-Scale. Deep Leaming - Computer Vision - Speech Recognition - Natural Language
Processing - Other Applications - Visualizations - Visual Dala Analysis Techniques - Interacton
Techniques

TOTAL: 45 PERIODS

Passed In Board of studies Meeling on 28102020  Approved in ﬂﬂﬁﬂ'ﬁﬂfbﬂWaﬂm on 05, 11.2020
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_ Text Books

1. lan Goodfellow, Yoshua Bengio and Aaron Courville, Deep Learning, MIT Press, 2076,
2. Yusuke Sugomori, "Java Deep Leaming Essentials”, PACKT, 2016
3. Timathy Masters, Deep Belief Nets in C++ and CUDA C: Volume 1: Restricted Boltzmann
Machines and Supenvised Feed forward Networks, 2015
References Books
1. Jeff Heaton, &rtificial Intelligence for Humans, Yolume 3: Deep Leaming and Meural
Metworks, Heaton Research, 2015
2. Kevin P. Murphy, “Machine Leaming: A Probabilistic Perspective®, MIT Press, 2012

Mapping of Course Quicomes {COs) with Program Oulcomes (POs) Program Specific Oulcomes
{F50s)
POs P50s
COs ;
1| 2] 3] 4|5 | 6| 7| 8| 9 11:‘ 11 12 1 2 3
con 2.3 2 a 2 2
co2 3| 3 2 3 2 2
L A EL 3 2 2
Co4 4] 2|2 3 . .
cos |-3|a]2 3| 2 2 |
3 | High 2| Medium 1 | Low |
Formative assessment oS
& . Total
E:f;,ﬂ 3 Aszessment Component Marks marks
Remember | Classroom/ Online Quiz/Group discussion 2
Understand | Class Presentation/Pawer point prasantation b 15
- | Attendance 5
Summaftive Assessment ] ]
Bloom's Category E?n fouous Asse;sment_‘[g_.?g - SE— Terminal
(7.5} (7.5) (10} Examination
(601
Remember - 10 10 10 20
| Understand 10 10 10 20
Apply 0 = 30 B0
Analyse 0 4 u a ]
Evaluate 0 i ] 0 ]
Creatle i] 4] i] ]

Fassed it Board of sledies Meeling on 287 0. 2020 Approed i Acence i oy Jﬁgﬂﬂ'ﬂg o DL 1 7. 2020
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EUSEAHE?! IMAGE PROCESSING APPLICATIONS LIT|P|C
- 3|lojojs
Nature of Course | Professional Core el
Pre ragquisites | Fundamentals of Chgital Image _I?mcqaﬁsi_rpg. =
Course objectives:
« To study the recognition and processing tachruquas
» Tostudy the disease enalysis and image analysis.
» To study the spectral reflectance and classification strategies.
» Tostudy the classification of industries,
« Tosiudy the video based models and object racking methods.
Course oulcomes
Cln successful completion of the course, studants will be able to
Course Cutcome Bloom's Level
CO.No.
CO1 | Explain the recognition and processing techriques.
Knowledge
COZ | Identlly the disease analysis and image analysis. Understand
CO3 | Identify the spectral reflectance and classfication strategies. Understand
CO4 | Dutline the classification of industries. Understand |
CO5  |Describe the video based models and object tracking methods. Understand |
Course Contents:
UNIT | - REMOTE SENSING & MONITORING APPLICATIONS g

Introduction- Blometric Pattern Recognition- Face 'Faemgnitinn -Feature Extraction Salection-Face
Identification -Signature Verification-Preprocessing of Signature Patterns

UNIT Il = MEDICAL IMAGE APPLICATIONS 9

Lung Disease Identification-Heart Disease |dertification- Bone Disease ientification-Dental X-Ray
Image Analysis- Classification of Dental Caries- Mammogram Image Analysis-Pelvic  Image

Analysis

UNIT lll= SATELLITE AND REMOTE SENSING APPLICATIONS 9
Introduction-Satellite sensors and Imageries- Features of Mullispectral Images- Spectral reflectance
of various earth objects-Water Regions-Vegetation Regions-Soil- Manmade!Anificial Objects-5cene

Classification Strategies-Neural Network-Based Classifier Using Error Back propagaticn- Dﬂunter
propagation hetwork

UNIT IV = INDUSTRIAL APPLICATIONS -
Food Industry-Automotive Industry-Taxtile Industry-Agriculture Industry-Robotics
UNIT V = VIDEQ PROCESSING APPLICATIONS a9

Pixel-based model Shadow Detection-Surveillance system- Region-based model- Principles of
abject tracking-Case Study. Geometrical model- Video reslosation -Case Study

TOTAL: 45 PERIODS

Prssed in Board of sludies Meeling on 28702020 Approvied in Academic Opunecit ting on 08 112020
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Text Books

1. Tinku Acharya and Ajoy K. Ray-iImage Frocessing Principles and Applications, A John Wikey &
5ons, Mc., Publication 2005,

2. Gonzalez & Woods —Digital Image Processing, Zrd ed., Pearson educaon, 2008 3. Ardeshir
Goshiasby, " 20 and 30 Image regisiration for Medica, Remote Sensing and Industrial
Applications’, John Wiley and Sons, 2005,

Reference Books

1. & Bridhar - Digital Image Processing, 2nd ed., Oxford University Press, 2016,
2 Chanda Dutta Magundar — Digital Image Processing and Analysis, Prentice Hall of India, 2000,

Mapping of Course Qulcomes (COs) with Program Cutcomes (POs) Program Spacific Cutcomeas
(Pslsy ¢
fink POs FP50s
1 2| 3 41 5 G o R - 5 1ﬂ| 11 12 1 s 3
con 1.3 |2 ' 3 2 2
co2 o i - T 3 2 2
cos |, 3]2 3 2 2
Co4 3 2|2 3 2 2
CO5 3| & |2 ' 3 2 2
3 [ High | 2] Mediom 1 | Low . ——
[ Formative assessment =]
Bloam's Total
Level Azzeszment Component Marks marks
Remember | Classroom / Onling QuiGroup discussion 1 G
Understand | Class Presentation/Power point presentation b 15
Attandance B
Summative Assessment -
Eloom's Category Er"hn UPIE MH?mE"t Tests T —  Terminal
¢ (7.5) 7.5) (10) Examination
__160) =
Remember 10 10 10 20
Undersiand 0 | 10 10 20
\,EEET'L " 30 30 3 =]
nalyze ] 0 o] 0
_Evaluate 4 0 o a
Create b Pl Q Y - 0
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M.E Appiied Electronies (R-2020)

RDPE;;  RESEARCH METHODOLOGY AND INTELLECTUAL |L|T|P|€E
PROPERTIES RIGHTS S EBEWL

 Nature of course | Professional tora
Pre roquisites | Wil

Coursa Gbjoctives r

The course & inlended to
1. Impan knowlsdga and kil requined for resaesnch prablem farmulation

2 |daptity the relevant iteratures {or ressarch _ .
A Develop skilla on technical paper writing .l'prﬂnntmm withaout vialating profassinnal ethios
4 Acguire knowledge on IPR and patents. '

B Galn knowledge on patent | rights and Patent informatioh database.

[1:9_1.1“: Outcomos =
o mn:mi'uinumnluﬁnnmhnm studants Wil be abie to el
CO. No. Course Outcame m_’
GO | Idantily and hmutﬂi nuu-'mh probilam Aoty
208 | Consenimbe on ieratures retated to research problem. Unelarstand

ﬂﬂ} meﬂuthﬂfhmlm mﬁuimmmﬂm jﬂh‘
CO4 : applying pater

.E.L .,.1:.;

"F"l.,l"ﬂ:l"n- YT B |
e |..:| J,ml,.n-






M.E Applied Electionics (R-2020)

PROJECT WORK PHASE - |

Course Objectives
Thie course & Intended 1o
1. |dentify a-speciic problem for tha cument structuril naeds of the:sociely.
i Caoliect information refated 1o the same through. detniled review of Meraturs,
. Develop the melhodalngy 1t sotva the identilled probham
4 Review the mﬂwdnhw and companing s marits and demerils,
- Emmﬂmrwmmtaﬂ to tha nﬁlhu-unlugywnfuh mmmmmmm basic I'H-IE




M E Appline Electrirics (R-2020)

Mapping of Course Dutcomes (GO ) with Programme Outcomes (POs) Programme Specific

1-:. C TR B 1-




M.E Appiied Elsciranics (5-2020)

20PEARTS Signal Integrity for High Speed Design

T|P

HFﬂ

g |0

Nature of course. | Projessional Slective

| Pro requisites Tranemigson Lines and AF Systams

Course Objoctiven
The course is Intepded to
1. Acquire the Knowledge of Signil Prapagatian an Transmission Lines.
2. Undaretand the Muli Condustor Transmission Lines
3. Analyze the Non Ieal characterletics of Transmigsion lines.
4. Dasign the systems for power consideration,
5 Explain the :hch_ﬂrshlhugqn and Oscillators.

Course Oulcames

ﬂnmﬁﬁfﬂnmpm:-m of the courss, students will be akle 1o

€O, No. Course Qutcome

€01 | Acquire th Knawledge of Signal Prapagation unwm Lines.

€02 | Cbserve fhe Mulli Condlittor Transniission Lires.

2 'ﬁ,@m-m mﬁ%ﬂma@mm

: N '1].I ' L ? _._




M.E Applled Elechanita (R-2020) I

1 ﬁ%ﬁﬂgﬁi Signal Integnty lssues and Prinfed Clroult Board Design, Prentica
: al
2. Erio Bogatin,” Bignatand power Inteqrily “Pearson Publisher, Third Edition 2018,

Referance Books
1. Stephan H HallHoward L Heck. ‘Advanced Swgral Integrity for High Spesad. ['.:Itn{ml Du::};q"
MwF‘uEdnhur First Edition, 2011, . b
2. H W, Jehnsen and M, Graham, High-Speed Glgital Gesign: A Handbook of
Block Magle, Prentice Hall, 2002
3. 8 Hall, G HII, and J, 'I'-'Fnﬂﬂ. High-Speed Cigilal H;mlnmﬂldﬂx'r. A Handbook of
liharennnest Thaory and Design t'm:il:w:l, Wilisy - rntnﬂdunﬂ,ﬂdﬂ

Additional / Web Referencoes

15 hﬂpuq.-mh- tﬁﬁmnbmﬁﬂdﬂmrlmhrdlntww
' : dr::ul_ l:n___ nln_

e lﬁﬂﬂﬁﬁ!ﬁ!@ﬂmﬁﬁ N
P ER TR ﬂﬂlll!g T i el
e _E@ﬁ@i 2 T 5 o O )
Lﬂji@ﬂlﬁiﬁﬁl
Qur“ LJQ!IE!H




M.E Applied Electronics (R-2024)

! }‘L 5 I_ e |
20PEADTS MEMS AND NEMS et R g
3 i 0 | 14 B B |
Mature of codrse’ | Professiondl Elective
Pre requisites | VLS '
Course Qbjectives
I he coursa 15 intendad 1o
1. Tointeduce the concepta of micre electro mechanical davices
2. To know tha [ebrication process of Microaystems
3. To know the design conogpts of micio sensors
4 To know the design concepts of micro acluators
&, Ta famibariza concepls of quanium mechanicsand Aano SysEms
Course Dutlcames L :
On succrssiul -::u:tmpletm-n of the course, studants will be abla to i
Bloam's
CO. No Cobrse Quteome Pairad
co | Examina the cmnepm af ricro elect nf:!_&c_;_l'l_a_nluisE dawices l Rememiber
ez || rnterpret the fabrcation process of Microsysiems. [ Undafstﬂncl_
coF | I||u51mia the mnc&pisu! M SEnsals. = | Undarstand
CO4 | Ceterminethe n:nn:rplq of Miero .I'-e:luutnrs < Ung?_r!_-tand
cas | Dem:[-a iop the famihanza concepts of guantum mechanics G nang | Apply
[EREEIETTIH = =;

Cﬂume Contents |

| Unit—1 | Overview 2 N
‘New trends in Engineering and Science: Moo and Nangscale systems, introduction to Design of
MENS and NEMS, MEMS and NEMS ~ Appﬁl:ﬂ‘tﬂ:-rﬁ. Devices and struciurds: Materials for MEMS:

Silican, slican compounds, polymers, matsls

Unit—1il | Moms Fabrication Technalogies » 1 8

Microsysiem fabrication processes: Photolithography, fon Implantation, Diffusion, Oxidation. Thin
fitm depositions: LPCVD, Sputtering, Evaporation, Electroplating: Etching techniques: Dry and wet
etching, alsmnehamlsal elching, Micromachining, Bulk Micramachining, Surface Micromachining.
High Aspect- Retio (LIGA-and LiGA-ike). Technology: Packaging: Microsystems packaging,
Essential packaging lechnolegies, Selection df packaging materals;. |

Uit — 10 | Mmm Sensors -4

Wicrg Sen=o | 1
MEMS Sensars, Design of ‘Acoustic wave sensors, resomant sansor, Vibratory GYFescopa,
Capacitive and Plezo -Resistive Pressure sensors- énginserng mechanics behind  these
Microseneors. EH& shudy! me-tﬁsﬁlavﬂ PrESSUM Sansar,

Unit= IV | Micro Actualors: | T

s ——

Design of Actuaions: Acluation using thermal fun:es Actisation using shapa meamory Alloys,
Actuation waing piezcelectric crysials, Actuation vsing Eledirostatic forses (Pasallel piate, Torsion
bisr, Camb dive actustors), Micromechanical Motors and pumips, Eﬂ-ﬁﬁhﬂf Caomb drive actuators
Unit=V | Nano systams And Quantum Mechanics | g

Atamic Structures and Quantum Mechanics, Moleculsr and ﬂﬂﬂﬂﬂm’u‘hﬁa’ i e e
Equation and VWave fu nn“l‘hmtf, Density. Functional Theary, res mwﬂg

and
Dynamics, Elzciromagnetic Flelds and their quantization, mwmm Hnmtmﬁmh
] Weﬁw

’I.'




MLE Appliad Elsctionios (R-2020)

Text Books:
1. Tal Ran Hsu "MEMS and Microsysterms Deslan sl Marnufacture” , Tata hhﬂr:w Hill, 2012
2. Ghang Liu, "Faundations of MEMS”, Pearsan education (ndia lmited, 2012,
Reference Books
1, Marg Madou, 'Funda[nnmalunwdlm*ufahru;ntlun CRC press 2017
2. Stophen D, Eunturh Micra system Design®, Ki Amu‘unﬁn Puhrltmwnﬁ

A gg-t;gﬁay Edward Lyshevel, "MEMS znd NEMS: Systems, Devices, and Etmmru CRE,

Additional | Web Reforonces

1. hitpsiveww coursera.orgllecturaisansor-manulacturing-process-cantral
3 n11ps=mrpmfu:;wﬂ:nmgr%1himﬂsr11:rwsﬂﬂ

cO0s  —r— __-.nq‘g ——— — . — —
ey [la|ls R = 5
== e T p——
CTEIEEIE fIE=
cos |23 |-a*: | 2
o4 | | z
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M E Applied Elssironids {R-2020)

20PEA020

SECURE COMPRISING SYSTEMS

=
L=
(%]

:ﬂnlure of course

Professional Elective

| Fro requlsites

Cumputer Architectute .ir'l.d Crganizalicn

Course Dbjectives

Tha cedrsie. 5 intended 1o
1. LassComputer Sacuilty and Managemend,
2. Acquire the Knowledge of Computer Hardwara Atchitectura,
3. Expose Assambly and Operating systems Security,
4, Study the Advanced Computer Architecture.
5. Knowthe ﬂm'.unrh and web seaurity

 Course ﬂutuﬂmna.

i euncesslul campletion 6f tha course, stidents will be bl (o

CO. No

Course Outcome

coy ‘Show ihe compites security and menagement

CO2  oulina he CulEppi s IEAIEre; -

Emj;l, mgrﬁaﬁmhbiﬁh-' ;-_ ame securty,




M E Applied Efectronics (2020

Text Books: o i SRTeLn
1. Charles B. Pllesger, Shar| Lawrence "fia *Sectr mcnmm g, Fourh,
mmnmmmmmr ' E:m s "

1 Debdeep opadiyay, Rajal Subha Chakeabarty, ‘Hardware Securly - Bﬂlgﬂ
mmmds-rmmmr CRC Frnu, 2015

,hris.iﬂﬂru , Cormputer Architecture and Enwrﬂr.m 2013
s, mﬁmﬂwfw Applications and Standards”, Dorling
sl







M.E Applind Efeclranics (R-2020)

PATTERN RECOGNITION

The tourse i intended 1o
1. Leam aboul supervised and unsupenvissd patiern classifiers.
2 Leam aboul Clustering.

l, Famillarze about dﬂ'fulm' I‘en‘lwantmq:‘,tnntumhm
Exp:-um the rﬂauf Hiddan Tuﬁﬂm mhﬂ nd E

=i i A

Emﬁh | gk | -'.' il
‘Course Dutéama

.D‘ré'\l- E]I:l;j' L .:;Iw! ] “'\-;";.:: g
Lo ross about diferar

- |--\,F|:-\_.\_'H.--\..:|'.'."I SRR
alsy 5l -
'-.'\..,1

7 Ml {
ot Marizabaliei SLLC LU LS

- m | TrrrTY-aw




M.E Applind Eleclonics (H-2020)

Texl Books
1. Andraw Wobb, "Siaclical Patlarn Recognition” Amald pulilishers, London, 18202
&, CoMBishop, "Patiem Resagnibion and Machine Laanming”, Sprimger, 2006

erence Books
b, W Namasimba Muihy snd WV Susheela Doyl "Pallern Secoanition”, Springar 2071
Menshem Fredman |, Abmham Kandel, ‘Introduction to Paitern  Recognition  Statistoal,
alructural, Neural and Flzey Logie Appraaches’, Waorld Sdenlilic publshing Co. Lid, 2000
1 Rokert JSchalkolf, "Palterm Recogniticn .:Id1l:.||rn1 Structural and Meural Appreaches’; John
Wiy & Sofs Ine,, Naw York, '.!LH.IEI
Additional F Web References
1. hitpsiiheww coursaraarg/caursesfauery=pattem’ia Drecognition
2. hitpsiinptal acinfcourses/d (8106 G 106040/

=
i

'E'.f:':lpp]ng of Course Dutcomes [GEE! with Pregramme Qutcomes (POs) Frﬂgmmm;ﬁpﬁciﬁ
| _ Cutcomes{PBOs)
| POs PEOs
Gois. T ;
| 1 e T - | - O A 1 5 R 1 2 3
| B 5 5| [ ] s 3 ¥ 2
oz | 3| 2|2 2 3
| o3 ] B B 2 3 2
e B % 1l e 1 ==l i T 1 2 1
COE SR R == == eI Z T
| 3 | High 2 | Medium 1 | Low
Furmaﬁ_' e assessment
B ! . .
TLHEH:;E Assessimant Companiant Marks Total marks
_ﬁ%ﬁ_w@; Diiline Cluiz | 3
Understand | | Tutorial Class { Assgament 5 45
Attendance 5
Summative. Aﬂeﬂm&nt
Inlnrrr:.L :Assm_amﬂnt ﬁca.m'rnaﬂﬂns
Eloom's Category | . _ inal Examination (50
loom's Gategory | AE-1(7.5) | 1AE -1 (7.8 | taE -1t (10 Final Examination (60]
Remember 18 10 10 20
Understand 10 10 10 il
Apply. a a0 30 0
Anatyze
Eifaaua‘la.
l:rqal&

""unEﬁnr#ﬁmnﬁﬂMﬁmﬂ% ______ 052021 Approved




M E Applied Elsctronics (R-2020)

el A A A -

20PAE4D1 PROJECT WORK PHASE -1l
0 (0 [24]12

Nature of course Employabilily Enhancemant Course
Pra requlsites Knawledas in Elacloncs Enginsering

| C:auru uh]nnﬂvaa
| The course s intanded 1o

1. Solve the Meanlified problem based an the farmulated rrrnlhnt!-nlngy'
< Develop skills to analyze tha problem related 1o aren.

4. Gontinue the fials untl the expected posilive results are obtained
4. Preparation of preliminary report snd discussion on test results
5 Arrive st conclusion and suggeﬂmﬂnﬂutmwurka.

Cnurﬁe 'Djm:mnz 5

s ——— ————m e e o

e —— R e

cO:No | mﬁéﬂmm Em':
01, Select differant software/ computational/analytical toals, Select
€02 | Designand develop ane 58 : Creating
CO3 | Conduct tests on existing setup with equiprments and draw. logical results. | Analyzing |
co4 mwﬂ the maurf& with sullable ramarks and suggestion for further ‘Evaluating

€O 'mtmnfrmmﬂﬂu#mmwmgm Apply







M E Appiied Electinics (R-2020)

LiIT|lPle
Z0PEAD22 RF IC DESIGN X
' i e+ 8 ST o T -

Mature af i:'ﬁl"r'Fs_E Brafessional Elective
Pre requisites Electronie tircuits

Course Objectives
The-caursea s ntended o
1. Tostudy the vanous impedance malehing techniques used in RF cirull design.
2. To upderstand the functionaldesign espects of amplifier and LMAg
3. Toknow the various concepts of active and passive Mixers-
4. Tostudy he principles of operation of RF D=elllators
<. To analyze the design and apply consiraints for PLL amd Frequency Gymthesizess.

| Course Dulcomes S —

e

_On successful completion 61 The course, students vl be abis to = |

GO. No Course Qulcome: m‘* |
co4 | FdieNacs psdente g el st @RV RE IO | e |
-  Urnferstand
€04




M.E Anpiled Elecironics (R-2023)
- Total ; 45 Perlods |

el T e O T )

Text Hmh
1. B Razavi ,"RF Migrgelectionics” , Frentice-Hall ;2011
- Euum H Laur "VLS! for Wirelass Comimunieatian”, Second #’dﬂiﬂﬂ. ‘Springer, 2011
Relergnge Books
1 EH;:HM Design of Andlog CMOS Integrated Clroulis” MoGravw-Hill, 2017
2, Jiz-sheng Hang, "Micrestiip fitars for RFIMicrowave applications", Wiley, 2011
3 Thomas H Lee, “The Design of CMOS Radio —Fraquency Intagratad Circuis”, Cambridge:

Lniversity




20PEAD23

M.E Applied Eleclronics (R-2020)

L

T |

NANO SCALE DEVICES

3

0|0

| Nature of COUrse

Elaciive Cora

' Pro requisites

VL3I Design

Course Dﬁjnc!i‘:‘ﬂ-‘ﬁ_ﬂ

The course w intendad lo
1. Intruduce the basic concepls of nano scale MOS transisiors.
4. Undesstand fhe physical insights of MOS systems.
3. Introduce the napo wire FETS and transisfors using molecular scalke
4. Study various radiation effects in MOSFETS,
5. Explainthe sampling, impulss respanse and convolution in/ CT and DT signals.

s sy g

Dn Euccessil complstion of the course, studenis will be abla o

o,
No

l::numn Eiﬂpnmn

Bloom's-

CO7 | Examine Ing basio concepts of nano seale MOS fansistors,

©O2 | listrats the physical insights of MOS sy=tems’

‘toa | Explain fhe basic concepts and characteristics of nano wire FETS and
(ke g -

[
i

AP . ey S




M E Applivd Efectronics (R-2020)

Text Books -1 W
1. Brjesh kumar Keushik, ‘NonoScale Devicrs Physics Modeling and their applications, CRC

Publsher, Firet Edition .25'2{1'
2. Hignl Sipgh Wital Gupa,"[Miraduetion 1 Nenotechnolngy”, Oxford Umurslthr. FrsE Edition

2014,
relorence Books
1, J P Colnge, "FINFETS nnd oibér mulll-gate ransistons”, Springér - Serigson integrated

eiteuits and sysiems, 2008
2 Mark Luntsteam, Jing Gue, "Nanoscala Tronsietors: Device Physics, Modeling and Simulation”,

Springar, 2008
3. M'S Lundstem, "Funtamentats of Cartier Transport”, 2nd Ed,, Cambridge Unversity Prass,
E.nmbrhﬂﬁn LI, zﬂﬁ‘i
Am:lmmli ! Wlh Ruﬂfanaﬁu
natechnglogy

hﬂ}iﬂﬂ'ﬂnﬂhllh ﬂwnwaﬁsﬁumﬂﬂewrwgﬁ

h!i‘l Fr ﬂuiﬁﬂﬁmﬂ iﬁﬂ?ﬁlﬂﬁnﬂﬂﬂiﬁﬂdﬂ:
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M.E Appiied Eleotromnics (H=2020) :
E|T|P|¢e|
¥l @]9 3

20PEADZA SYSTEM ON CHIP DESIGN

Nature of courne | Professional Eleclive

=

Pro requisites VLB |

Courmn Objectives
The colrse |s [ntended to

1. Toundemstanding of the concepts, lssues, snd process of designing highiy Inlegrated SaCs.

2. Toanalysa ihe aigorithms of softwem Ingeder 1o optimiza the sysiem bazed on reguirements
and implementation consieaints.

3. Toeveiuate the co.design approsch and vidual platform models

i, To formulate systen and hardwara lével synthesis for integrated SoCa

5. Totesting fhe verlfication prtmzlples af Spis

Course Dutcomes

On sucraselul completion af the course, mﬁ]‘tﬁﬂ'ﬁam ta | |
i Colirse Outcame: Blaom's
- _Lil'_'r.'f'_ ﬁﬁﬂﬂlﬂﬂﬂmtmmmm ﬂﬂ%“ﬁﬂﬂﬁﬂhr st




Textl Books

M.E Applied Elecironics (R-2020)

1. Vijay K. MadiselliChanlamaihArplkanondl, “A Platfarm-Cantric Approach lo: System-on-
Chip {50C) Design”, Springer, 2010
2. Youndong Sleve Lin Essenti@l lssués in SOC Design Designing Compléx Systems-or
Chip, Springar, 2006

Roference Books
1. B Elack, . Donoye
o

= Eiik Larson, Introduction 1o advanced system-on-chip lest design and optimization,

Sprmgor 005

-

L Syt Fom he Ground Lpl Speiogar, 200
0. Gajski, 5. Abdi, A, Gerstiouer, G, Schimar, Embaddid Syatam Dasign. Modeling,
Synthesis, Vanficaton, Springer, 2000

Additicnal | Web Relorencos

1,  hbpsihver udamy comfcoursiiiai-systiam-cn-chip-deaignl
hitpa imanshiub oo e ECEBRSR

| Mapping of Course Quicomos {COs) with Programme Qutcames (POs) Programms Specillc

~ Qutcomes (PSOs)
FOs PEQs
| E'D'E — — = = — T
Y T | 2|3 |4]| 5|6 7|8 10| 11| 12 £l S 3 |
| ©oi T e i S 2 |
BETEEEIEE : =
coa |4 =22 : ¥
(g W} 3 3 2 z i |
Faslin 1 = i e ol M S 3
3 | High 2 | Metium 1 | Leww ===
: =1 Formative assessment b
Eﬂ”‘,ﬁ 2 Assessment Companent Marks  [[OrlmAsks
Lﬁﬂnﬁnﬂner Online Quiz 5
Understand | Totorial Class f Assignment 5 15
Attendanos 5
Summative Azsgssment |
Intarnal Assessment Examinations
Bfoom's Category IAE ~1 (7:5) | IAE =11 (7.5) | 1AE =1 (10} Final Examination (60}
Ramember
Uinderstsrid 10 10. 18] 20
'.i i: I : —
Analyze 20 30 20 &0
| Evaluste 1 10 10 n




M.E Applied Elecimnics (R-2020) >

20APE025 WAVELETS AND SIGNAL PROCESSING

LW P

i|11]0

Mature of courze

Pre refqulsites

Course Qblectives
The courze |8 intended to

Understand the multl resolition analysls for discrate signals
Study the tamiles of waveletd

Solve dipcrete wavelet ransforms,

Analyze the filtar ban ke

TR B

Explain the wavelol transfarms, I[.'pu_inr;d appl'lmlpnu of mulll resalubion analysis-

‘Course Dutcomas

On successful campietion of the course, studerls will b abla o

No. Leval
co Undersiand







