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DEPARTMENT OF EEE REGULATION 2020
M.E - EMBECDED SYSTEM TECHNOLOGIES

Curriculum for Somosters — 1 ta IV

1- SEMESTER
Pir“ind:.r Maximum Marks
Code No. Course Category =
LITI|P| c |CA|FE| Total
Theory Course(s)
Applied Mathematics for Electronics
20PMA04| Ehbinaers Fc |3|2|g] 4|40|60| 100
20PES101| Software for Embedded Systems PC 3|0|o| 3|40 ]| 6D 104
S0PES102 Mh::r_nmn!rullerﬂased-‘iy&tem FC 3|2|g| 4|40]|60 100
Design
20PES103| Design of Embedded Systems PC lalolgl 2|40|60 | 100
SOPESEXX| Professional Elective | PE |3]ofo| 2|40 |60 100
JO0PESEXX| Professional Elective I PE |3lo|g| 3|40 80| 100
Practical Course
SOFES104 | Embedded System Laboratory-l | PC |0 [ O 2 [s0] so] 100
Total 18 |4 |4 | 22 [290 ) 410 700
Il- SEMESTER
“Periods |
Code No. Course Category|  Week Maximum Marks
| L|T|P|c|CA|FE | Total
Theory Course(s)
' Real Time Operatin
20PES201 | g svems EReg pc |3|2]0|4 40| 60| 100
Python Programming With
20PES202 | p4zchine Learning PC 3|1 0|0|3|40| 60| 100
RISC Processor
PESZ PC 3 (] 100
) 02 Architecture and Programming 010]3]|40
20PES204 | Internet of Things PC |3|o|lo|3|40( 60| 100
20PESEXX Professional Elective-ill PE d|0(0(|3|40]| 80 100
20PESEXX | Professional Elective-IV PE alolo|3l40] so| 100
Passed in Board of Btudies Meeting (24,02.2022) Approved In Academle Councll Meeting (09.03.2022)
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S

Passed in Board of

CHAIRMAN -

W

s Meeting (24,02 2022)

ARD OF STUDIES

Pracheal L ouyan
20PES205 | Embedded System Laboratory-li PC 0 0| 4 2 o S0 100
Total 18| 2| 4| 21| 290 410 | 700
i - SEMESTER
Pw“:: f Maximum Marks
Code No. Courso Category £
L|T|P| c| CA| FE| Total
Theoary Course|s)
20PTE3D1 | Research Methadology and IPR PC alo|l o| 3| 40| 60| 100
Wireless And Maohila
20PES302 Communication PC 310 0 41 40| 60| 100
ZORPESEXX | Prmofessional Elactive PE 2|l ol o 31 400 60| 100
Fractical Course
20PES303 | Project Work Phase- | | EEC 12| 6| 50| 50| 100
Total 12| 15| 170( 230| 400
V- SEMESTER
Periods Week Maxi
Code No. Course Category xmum Marks
L T|P & CA| FE | Total
Practical Course
20PES401|  Project Wark Phase -l EEC| 0O | 0|24 | 12 |50 50 100
Total 0 | 0 (24|12 50| 50 | 100
LIST OF PROFESSIONAL ELECTIVES
Maximum Marks
Code No. Course |l‘-1tngnry k’arlndsMael-: o
LIT| P CA | FE | Total
Theory Course(s)
Semester |- Elective |
Z0PESEDT | ASIC and FPGA Design PE 3|1 0|0 3|40 | 60 | 100
Advanced Computer
20PESENZ? | Architeciure and Parallal PE
Pracessg 3| 0|0 3|40 | 80| 100
20PESED3 | Digital Instrumentation PE 3|0|[0)]|3 |40 | 60| 100
Semester |- Elective I
20PESE11 | Device Driver Embedded Linux PE |a|lo|o|3]40] 6100
Advanced Digital Signal
20PESE1Z | brocactors PE |3|ofo]| 3|40 60100
20PESE13 | Embedded & Real TimeSystems | PE (3 | 0| o | 3|40 60| 100

Approved in Academic Councl Meeting (09.00.2022)
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M.E, Embodded Spatern Tochmologles (2027

Semeslor Il Elocthve Il

soPESEZY | Embedded Product Development PE 3|lo|lo]lalao] 6o 100
g Electric Vohicles and Powor PE
Z0PPEEM | . nagement - _3_ 010|340 60| 100
Reconfipurable Proecoassar and SoC PE
20PESE2Z | esign (o]0 3|40 60| 100
Semostor I- Elective IV
J0PESE3Y | Digital Image Processing PE |3|o|o0|23|40]|60)|100
Embedded Nelworking and
20PESESZ | aytomation of Electrical Syslem i o ol Nl s R
20PESE33 | Smart System Design PE |3|0fjo]3]40]60)100
Semester [ll- Elective V
20PPEE43 | Sman Grid PE |alo|of3]|40]60] 100
Soft Compuling and Oplimization P
20PESE42 | Tochniques E|a3a|o|0|3|40| 60| 100
J0PESE43 | Cryplography And MNetwork Securityl PE | 3 | o [ 0] 3 | 40 | 60 | 100
20PESE44 | Robotics and Control PE | 3|0 0| 3]|40]60(100
20PESE4S | Digital Signal Processors PE |3|o0]| 0] 3]|40]|60] 100
CREDITS PER SEMESTER Total Credit :
S.Ho | Category I T i ] [AICTE) Credits in %
1 FC 4 4 B5.71%
2 BS
3 ES -
Z PC 12 15 B 33 47 14%
2 | PE 5 [ 3 15 21.42%
6 | QOE
1 1 EEC 4] 12 18 25.91%
Total 22 21 15 12 70 100.00%

FC - Foundation Courses

BS - Basic Sciences

ES - Engineering Scences

PC - Professional Core

PE - Prolessional Electives

QE - Open Electives

EEC - Employability Enhancement Courses
CA - Conlinuows ASSesSmen

FE - Final Examination

Passed in Board of Sludies Mesbng (24.02.2022)

CHA

AN - BOARD OF STUDIES

Approved in Academst Councl Mesting (09,03 202F]




M.E, Emibbedidod Systom Technolagios (R2020)

ISEMESTER

i 20PMATD4 APPLIED MATHEMATICS FOR ELECTROMNICS EMGINEERS

TFundamenial Core

i'ﬂn'iu'rn ol Course | T
Basie Enginearing Mathamatics

[ Proroquistes
Course Objectives
The cowrse 5 intended 1o i o )

1. The man objective of this course is o demonstrate varous analyltical skills in applied

mathemalics, ) . L
2. Understand the extensive experience with tha tactics of problem saolving and logical thinking

applicable for the students of electrical enginearing. .
3. To swdy pedormance of mathematical toals from a variety of mathematical areas, incleding
mvatnx theory.
4, To study dentify, formulate, abstract, and solve problems in electrical enginearing.
5. To study the caleulus of varations, probability, inear programming and Fourier series.

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

CO.No. Course Outcome Bloom’s Level

co1  [Apply various methods in matrix theory to solve system of linear equations Apply
Maximizing and minimizing the functional that occur in elactrical

CO2Z  |sngineering discipline Analyze
Computation of probability and momenis, standard distibutions of

cas  (discrete and continuous random variables and functions of a random Understand
variable
Could develop a fundamental understanding of linear programming models,

CO4 able 1o develop a linear programming model from problem description, Understand
lapply the simplex methed for solving linear programming problems

CO5 Fourier series analysis and its uses in representing the power signals Understand

Course Contents:

UNIT | MATRIX THEORY 12
Cholesky decomposition - Generalized Eigenvectors - Canonical basis - QR factorization - Least
sguares method - Singular value decompaosition.

UNIT Il CALCULUS OF VARIATIONS 12
Concept of variation and ils properties - Euler's equation - Functional dependant on first and higher
order derivatives - Functionals dependant on funclions of several independent vanables - vanation

problems with moving boundaries - Isoperimelric problems - Direct methods : Ritz and Kantorovich
methods.

UNIT Il PROBABILITY AND RANDOM VARIABLES 12
Probability - Axioms of probability - Conditional probability - Baye's theorem - Random variables -
Probability function - Moments - Moment genarating functions and thair properties - Binomial,

Polsson, Geomelric, Unilorm, Exponential, Gamma and Mormal distributions - Funclion of a
Randaom variable,

Passod in Boaeil of M HEZ1) Appicead in Academic Courcil Mestng (81,5021

CHAIRMANY-BOARD OF STUDIES
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M.E. Embedded System Technalagias iR2s
1]

LINEAR PROGRAMMING

Iﬁr:,l:;-.::mmn - [Graphical solution - Simplex mathad - Big M method - Twg phasa ﬂ'lE:I:;d
Transporiation and Assignment imodels, :

TV FOURIER SERIES
E:Lﬁn; igonametne seres: Pedodic funclion as powor ng_nals - Convergence of seriag E\re:z
odd function - Cosine and sine series - Non periadic funclion © Extansion to other intarvals . p and
signals | Exponential Fourier series - F‘arsauql's thearem and power spectrum - Eigen valyg F"ﬂm _
and orthogonal funclions - Regular Sturm - Liouville systems - Generalizad Fourier serjeg.

TOTAL: 60 PERIQpg

REFERENCES:

1 Andrews L.C. and Phillips B.L., "Mathematical Techniques for Engineers and Scientists”
Prentice Hall of India Pv. Lid., New Delhi, 2019,

2 Bronson, R, "Matrix Cperation®, Schaum's outline series, Znd Edition, McGraw Hill, 2015,
3. Elsgole, L. D, "Calculus of Variations®, Dover Publications, New York, 2007,
4, Jahnsan, RA, Miller, | and Freund J., "Miller and E reund’s Probability and Statistics for
Engineers”, Pearson Education, Asia, 8th Edition, 2015.
5 O'Ned, PV, "Advanced Engineering Mathematics”, Thomson Asia Pvi. Ltd., Singapore,
2003
g, 1eha, HA., "Operations Research, An Introduction”, 9th Edition, Pearson education, New
Delhi, 20185,
Mapping of Course Outcomes (COs) with Program Outcomes {POs) Program Specific
Outcomes (PS0s)
) POs PS0s
‘3’“113455?391::'111:1 2 3
o 3|32 3 2 3
Coz
3| 3|2 3 2 3
cos '
| 3132 3 2 3 5] iSs
Co4
| 3l3]2 3 2 3
Cos
3|1 3|2 3 2 3
[ 3 High 2 Medium 1 Low _&
Pastad in il
'7&“-&: Maoting (09.10.31 Apprcwad in Academic Council Moesng 1118

CMBRIPN - B0 ARD OF STIHIES



M E, Emphockednel Sypatam Toclimologios (R2022)

“Formative assossmest
y o R AL Total
Eﬂn::ls Aagoasment Componant Marks miarks
Remember | Classroom of Online Cuiz
Understand | Class Presentation/Powar point prosantation 15
Allendance
Summative Assessment
. < cat Eiu-ntinuuus Assgsa ment Tes;l:s Terminal
aom's eno
" gory (7.5) (7.5) (10} Examination (60)
[Remember 10 10 10 20
Understand 10 10 10 20
Apply 0 D 0 i
Analyze a0 30 30 B0
Evaluate 0 0 0 0
ICreate 0 0 0 0

Approvad in Acodemic Counce Meetng (11, 1031)

Fassed .?%M (00, 10.21)

CHAIRMAN - BOARD OF STUDIES



M.E. Embedded Systom Tochno
E".-‘PD-! mzﬂh

I
| 20PES101 SOFTWARE FOR EMBEDDED SYSTEMS ﬂﬂ
- 5 | _‘n_ E

“Nature of Course | Professional Core

Fundamental of Microprocessor and Microconirollar

"Pre requisites
OBJECTIVES
To oxpose the students Lo the fundamentals of embedded Programming,

To Introduce the GHNU © Programming Tool Chain in Linux,

To study basic concepts of embedded C , Embeddeod O5&Pylhon F‘Fﬂ-ﬂmmmlng

To introduce time driven architecture, Serial Interface with a case study.

To imvolve Discussions/ Practice/Exercise onto revising & familiarizing the concepts acqui
over the S Units of the subject for improved employability skills Course Oulcomes ed

_——__\—_

LF o N

On successhul completion of the course, students will be able 1o

T e
| CO.No. Course Quicome Bloom's Leyy
I e |
£O1 |Ability 1o use GNU C to develop embedded software. Understang
knowledge and understanding of fundamental embedded systams u S e
CO2 Yesign paradigms, architectures, possibilities and challenges, both nderstand
‘with respect to software and hardware
CO3 Improved Emplu],rablllit'_.- and entrepreneurship capacity due 1o Understang |
knowledge up gradation on recent trends in embedded systams
design. .
COd ‘Analyze and leam to implement the signal processing algarithms in Analyzing |
Ebedded.
o5 !Learn the python programming tools and use them for applications Understand

Course Contents: -
UNIT | EMEEDDED PROGRAMMING |
C and Assembly - Programming Style - Declarations and Expressions - Arrays, Qualifiers and

Reading Mumbers - Decision and Control Statements - Programming Process - More Control
Siatements - Variable Scope and Funclions - C Preprocessor - Advanced Types - Simple Pointers -
Debugging and Optimization — In-line Assembly,

UNITHI CPROGRAMMING TOOL CHAIN IN LINUX :}
C preprocessor - Stages of Compilation - Introduction to GCC - Debugging with GDB - The Make
uiility - GNU Configure and Build System - GNU Binary utilities - Profiling - using gprof - Memary Leak
Detection with valgrind - Intraduction to GNU C Library

UNIT Il EMBEDDED C 1
Adding Siruciure 1o ‘C’ Code: Object oriented programming with C, Header files for Project E'"d,mt_'
Eramples. Meeting Real-time constraints: Creating hardware delays - Need for timeout mechanism
Creating loop imeouts - Creating hardware timeouts.

UNIT IV EMBEDDED OS5 ﬂ;
Creating embedded operating system: Basis of a simple embedded OS, Introduction 1o SEOS. Usird
Timer O and Timer 1, Portability issue, Allarnative system architecture, Important design consid dats
when using EOS- Memory requirements - embedding serial communication & schedulind |
ransrmussion=-Case Eludy: Intruder alarm o

1l
: 1,182
o %M;ﬂw (09.10.21) Agproved In Academic Caursil Maetts

CHAIRMAN - BOARD OF STUDIES



M E Embockind Syshmm Tochnedogies (H2020)

UNIT V PYTHON PROGRAMMING a
Baszics of PYTHON Programming Syniax and Style - Python Objocts- Diclionarles - comparison with
C programming on Conditionals and Loops - Filas - Input and Output - Errars and Exceptions -
Functions - Modules - Classes and Q0P - Execution Environmant,

TOTAL: 45 PERIODS

REFERENCES:
1. Wesley J.Chun, "Core python application Programming 3rd Edition”, Pearson Educal, 2019,
2. Christian Hill, Learning Scientific Programming with Python , CAMBRIDGE UNIVERSITY
PRESS 2016,
3. David Griffiths, Dawn Griffiths, "Head First C°, O'reilly, 20135,
4. Peter Prinzs, Tony Crawford, "C in a Nutshell”, O'Reilly, 2016,
5. Dr.Bandu Meshram, "Object Oriented Paradigm C++ BeglnnersGuide C&C++",5PD, 2016

Mapping of Course Quitcomes (COs) with Program Outcomes (POs) Program Specific
Cutcomes (PS0s)
FOs PS0s
Cos 4T 23l als [&] 7] 8] a[w]11]12] 1 2 3
CO1 3l 2] 2 3 a
coz 3|22 3 2 3
cO3 3|33 3 2 3
co4 a] A= 3 2 3
CO5s af3)]e 2 2 3 2 3
| 3 High 2 Medium 1 Low
Formative assessment
Bloam's Total marks
Level Assessment Component Marks
Remember | Classroom or Online Quiz 5
Understand | Class Presentation/Power point presentation 5 5
Atlendance 5
Summative Assessment ]
ﬁnnﬂnunus Asa;as ment Taaals Terminal
Bloom’s Categary {7.5) {7.5) {10} Examination (60)
Remember 10 10 10 20
Undersiand 10 10 10 20
Apply 0 0 1] [1]
Analyze 30 i 30 60
Evaluate 0 0 0 0
|Create 0 ¥ 1] i}

M:u?ﬁub:;f;wilﬂmm Annroed in Acadeens Counol Mestng (11, 1021)

CHAIRMAN - BOARD OF STUDIES



M.E, Embedded Syslem Technalogies (R202g)

20PES102 MICROCONTROLLER BASED SYSTEM DESIGN

Nature of Course | Professional Comn

Pre requisites | Basic concopis of micracontrallar

L 1|plc
3 0] o] 5|

OBJECTIVES; .

- Tointroduce the fundamentals of microcontroller based system design.

Toteach 110 and RTOS role on microcontroller, ;

To knew Microcantraller based system design, applications,

To teach 10 interace in system Design o e

Ta involve Discussions/ Practice/Exercise anto revising & fan‘.ll|llalnzil'l.? the concepts
acquired gver the 5 Units of the subject for improved employability skills

—

tn fe ta B3

Course Outcomes )
On successiul completion of the course. students will be able 1o

X==

| CO.No. Course Outcome Eltg:::f
CO1 }E-hll microcontrollars, leam assembly and C-programming of PIC Understand
coz [eam Interfacing of MicrocantroBiar Understand
co3  |Leamers will study about PIC miscrocontroller and system design Understand
The course wmfld enable siuds_mts 1o enrich llhg-ir knowledge with indaisiaid
CO4  hands on experiments and project based leaming
i Effectively utilize microcontroller software development toals suek 853

. compiler, make files, or compile scripts Apply

Course Contents:

UNIT | 8051 ARCHITECTURE 9
Architecture - memaony arganization - addressing modes - instruction set - Timers - Intermupts - 110
parts, Interfacing /0 Davices - Serial Communication.
UNIT Il 8051 PROGRAMMING ]
Assembly language programming - Asithmetic Instructions - Logical Instructions -Single bit
Instructions - Timer Counter Programming - Serial Communication Programming, Intermupt
Frogramming, LCD digital clock, thermometer - Significance of RTOS for 8051

UNIT Il PIC MICROCONTROLLER

Architecture - memary arganization - addressing maodes

Assembly & C-1f0 port, Data Caonversion, RAM & ROM Allg
MP.LAE,

g
PIC Progrmming in
ramming, practice in

- instruction sat -
cation, Timer prog

UNIT IV PERIPHERAL OF PIC MICROCONTROLLER

Timers - Interrupts, U0 ports- 120 bus-AD convenar-

9
UART- CCP madules -ADC, DAC and
Interfacing -Flash and EEPROM memories, S Sen

201

UNIT V SYSTEM DESIGN — CASE STUDY

Interfacing LCD Display - Keypad Interfacing -
Inveriers - Molor Control - C
Data Acquisilion Br

Fassed in Boand d?&m Mewting (00, 10,21} AEnvag i Ac — R

CHAIRMAN - BOARD OF STUDIES



M E Embaddad Spstom Tochnologies (R2020)

o the following guidelines for impraved
Waorkhench @ BOS1/PIC/ATMEL/other

rithmetic Pragramming- Timer Counter
-RTOS basis in Task creation and run

Note: Class room discusslons and wiorials can includ
ieaching Aesarning rocess ‘Discussions/Practica an
Microcontrolier based Assembly/C langunge programming - M
Programming - Serial Communication- Programming Intarmupt

- LCD digital clockithermomaler- Motor Control.
TOTAL: 45 PERIODS

REFERENCES:
1. Muhammad Ali Mazidi,
Systems using Assembly and C for PIC1E",
2. Rajkamal,"Microcontrallers Architecture,

Design, Pearson, 2018
% Muhammad All Mazidi, Sarmad Naimi Sepehr Naimi AVR Microcontroller and Embedded

Systams using Assembly and C°, Pearson Education 2014.
4 Muhammad Al Mazidi, Janice G. Mazidi and Rolin D. McKinlay,

and Embedded Systems' Prentice Hall, 2015,
John laving, 'PIC Microcontrofler Project Book ', MeGraw Hill 2000.

Ralin D. Mckinlay, Danny Causey * PIC Microcontrofler and Embedded

Pearson Education 2018
Programming  Interfacing, & System

“The 8051 Microcontraller

B

&  Senthil Kumar,Saravanan Jeevanathan, microprocessor & microcontrollers, Oxford 2013,

7. Myke Predko, “Programming and customizing the 8051 microcontrofier”, TMcGraw Hill 2001.
Mapping of Course Outcomes {COs) with Program Qutcomes {Pl:la}_ﬁrngram Specific
Outcomes (PS0s)

POs PSOs
COs
1| 2] 3 4|5 e | 7| 8| 9|40] 11 12 1 2 3
oo ij 212 3 2 3
co2 3| 313|222 2 3 2 3
co3 ) o 3 2 3
Co4d a|j2) 2 3 2 9
CO5 = e - 2 2 3 2 3
3 High 2 Medium 1 Low
 Formafive assessment
T
Bloom's Level Assessment Component Marks m:::;
Remember | Clazsroom or Online Quiz 5
| Undesstand Class Presentation/Power point presentation 5 15
Attendance 5
Summative Assessment
Cantl 55
‘ L MUoLs A Y essmeant Tua;:: Terminal Examination
Bloom's Category
(7.5) (7.5) (10} (60)
Remember 10 10 10 20
Understand 10 10 10 20
Apply K1) 30 ad (1]
Analyze 1 [1] G 0
Evaluate 1] [1] [i] i}
Creale T DA 0 7] 0
e wu' i
P in Boerd bdeeding (B9.10.21) Appiad i Asadenic Council Maating {11,10.21)

CHAIRMAN - BOARD OF STUDIES




ME Enmbeddad System Technoloies r%]
|
|

e —

20PES1Y DESIGN OF EMBEDDED SYSTEMS

Lt[e[d
='rﬂ.

“Wature of Course | Professinal Care
Pre requisites | Furdamenial of Embedded Syslems

OBJECTIVES:

1. To provide a clear understanding on the basic concegts, Buiking Blocks of
Ermbedded Sysiem.

2 Toteach e hindamenkals of Embedded processor Modeling , Bus Communication in
pracessons, Inpublautpil inlerfacing -

3. Tointroduce on processor scheduling aigorithms | Basics of Real lime operating

B,

4 ‘?ﬂiiﬁuss on aspects required in developing & new embedded processor, déferent
Phasas & Modeling of embedded system

5 Toinvohe Discussions’ Praclice/Exercise anta revizing & famikarizing the concepis

acquired over the 5 Units of the subsedt for mproved employabiity skills
Course Quitomes

On successiul completion of the cowrse, students will be able 1o

ED.Hn.|

| Course Quicome Lovel
abiity I:u:_ndersm a sysiem, component, ar process 1o meel desired
Cnq  eeds witin realislic constrainis such as economic, environmenital, Angiysis
cial, paitical, athical ’
. cog %.m-dmlmd e fundamental concepls of reaklime operating systams Understand {

Hescrie the differences betwean the general computing system and

col :Emw system, also recognize the classdication of embedded | Understand
ms

co4  Design resl fime embedded systems using the concepts of RTOS

Apgly

cos  [Foster abiliy to understand the role of embaddad systems in industry | Understand

Course Contents:
LRIT IﬂTﬂmHETIEH TO EMBEDDED 5YSTEMS
Intredudtion to Embedded Systems -Struchural units in Embedded processor, selaction of

processor & memory devices- DMA, Memary management methods. mema :
replacement concept, Timer and Courling devices, Watchdog Timer, Haal Tima Emﬁwm. cache

URIT Il EMBEDDED NETWORKING AND INTERRUPTS SERVICE
Embedded Networking: Introduction, VO Device P o :

profocals - RE202 standard - R5485 -USE - Inter ted Circul ..- : |
om0 by 3G Wt W s e, K e
iz B - : Fl-E 5 mnlm S - ; —_

Basic Cancepl Device Drivers, wiching, iermugt latency end deading -inroduction to

UNIT IV EOFTWARE DEVELOPMENT TOOLS .
Seftware Developmen! envimament-IDE, assemblar compilar

SrCi : ' , linker, simulasa

gircuil emulasor, Target Hordware Dy r, debugger, n
Dasign. Overview of UML, Scape of Uﬁﬁﬂg riaed for Hordware-Soflware Partitiching and Co-

eling,
mstehw"ﬁrwmalm tetinigues -ﬁmﬁﬁﬂﬂﬁ%ﬁﬁ!@m e
!

Passed in Boand ol § (R
Appeirved 1 Acndamlz Coured Miesting (14100315

CHAIRMAN - BOARD OF STUDIES



M Ernlwdifen] Synlow Teoclwnoiogpon (TTAT120)

LINIT N RTOS BASED EMBEDDED 8YSTEM DEBIGH g

Intoduction 1o hosle conenpts of RTOS- Task, procoss & theeads, inforrupt routines i BTOS,
Miltiprocessing  and  Multinsking,  Pioomplive  and  nen-proamptive scheduling,  Task
communication-  shomed  momoy,  mossagn passing-,  Intorproeoss . Communication . -
synchonization  bolween  procossos-somaphoros, Moilbox, pipea, priodty  inversion,  prioeity
inharitance-compatison of commaorcinl RTOS foaturas - RTOS Lite, Full RTOS, VeWarks, pCrOS-N,
RT Linux,

LUNIT Vv EMBEDDED SYSTEM APPLICATION DEVELOPMENT a8
Objectives, different Phoses & Modeling of the Embedded product Development Life Cycle (EDLC),
Cose studies on Smant card- Adoptive Cruiso control In @ Car -Moebile Phone software for key
inpas,

Mote: Class Room Discussions and Tuterials can include the following Guidelines for
improved Teaching /Leaming Process: Practice through any of Case sldies through
Exercise/Discussions on Design , Devalopment of embedded Products like | Smart card -Adaptive
Cruise control in a Car - Mobila Phona -Automated Robonoid,

TOTAL: 45 PERIODS

REFERENCES:

Rajkamal, '‘Embedded system-Architeciure, Programming, Design’, TMH, 2019,

Peckal, "Embedded system Design® JohnWiley&Sons, 2010

Shibu K.V, “Introduction to Embedded Systems”, Tata McGraw Hill. 2018

Lyla B Das.” Embedded Systams-An Integrated Approach® Pearson2013

Elicia White,"Making Embedded Sysiems" 0'Reilly Series, SPD,2011

Bruce Powel Douglass,"Real-Time UML Workshop for Embedded Systems Elsevier.2011

Siman Mank, "Make: Action, Movemen!, Light and Sound with Arduino and Raspberry PP,

Q' Reilly Series , SPD,2016.

Tammy Noergaard, "Embedded Sysiem Architecture, A comprehensive Guide for

Engineers and Programmers”, Elsevier, 2006

9. Jonathan W.Vahlano,"Embedded Microcomputer Systems ,Real Time Interfacing”,
Cengage Learning, 3™ edition, 2012

10. Michael Margolis, "Arduine Cookbook, O'Reilly Series ,5PD,2013.

OO B el A

P

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Dutcomes [PS0s)
POs PS0Os
cos 1] 2] 3] a5 [ e 7] 8| 910 14 12 1 2 1
co 3| 2 2 3 2 3
CoZ | 3| 3 3 2 3
CO3 13|23 2l 2| 3 2 3
CO4 | 3] 2 3 1 3 2 3
COS 3| 1] 2 3| 2 3 2 3
3 High 2 Madium 1 Low
Passad in Ba i Maaling (09.90.21) Appigvet in Acadenic Councd Meating {11.10.21)
CHA

N~ BOARD OF $rypjes



14 E. Embaddod System Technalogias (R,
Formative assessment o B, S —_— ]
' Marks | Total

oty Assessment Compenent Markg

Level . 4
Remember | Classroom or Online Quiz__ : E

Undersiand | Class PreseniolionPower paint presentation 15

Attendance 5

T

—

| Summative Assessment

= el B e

o el i

—

Continuous Assessment Tests
Bloom's Category 1“ L 2 - Terminal Examination
(7.5) (7.5) (10)
Remember 10 i 10 30
Understand 10 10 10 20
Apply a0 30 30 60
Analyze [ [ i 1]
Evaluate 0 [i] 0 0
Create i} 1] i} 0
Fassad in Baprd of o Menling [38.10.21)
/ Appeavad in Acadermie Councl Maating (11,1091
CHAIRMAN - BOARD OF STUDIES



M E. Enibardekocd Systoni Technotogies (R2020)

i o L L il bl 1 :
20PES104 EMBEDDED SYSTEM LABORATORY-I ’ ]

Mature of Course | Davices and Circuits
Pre requisites Fundamemals of Embeddad Systoms

Course Objectives

Y

To study various controllers and different Languages! plot form,

To Leam Programming for microcontroller with AVRIPIC.

Ta Leamn Programming with Ardulno Microcontroller Board.

To leam Verlog HOL Programming in FPGA processors

To understand the conceplt of built in Simulation Tools as Proteus/ ORCAD/MATLAB.

Course Qutcomes

The students will leam design with simulators/ programming Environments

2. The studenls will leam design with simulators/experiments, in programming
3. Processor boards, processor interfacing/ designing digital controllers
4, The swdents will lzam design with simulators/experiments, in programming
processor boards, processor inefacing! designing digital controllers
3. The studemts will leam design modeling & simulation of Combinational, Sequential,
Synchronous, Asynchronous creuits  with  simulatorsfexperiments  in programming
processar boards, precessor interfacing/designing reprogrammable system,
6. The students will learm design with experiments Jin programming
CYCLE-1
5.No. Course Content co Bloom's Level
Programming in Higher Level Languages/ :
l 1 F'I'.a't?urrns. T : aued col Applying
Programming with 8 bit Microcontraliers: Assembly
rammin ;
2 Esr?ugdf on in?:in;uil Emulators, cross compilers, . ey e
el::Lag_g_ElL'E
11;::: Programming with 8 bit Microcontrollers 110
Interfacing : Timers! Interrupts! Serial
3 |portprogramming/PW M Generation/ Motor CO4 Applying
ControVADC/DAC! LCDY RTC Interfacing/ Sensor
Interfacing
Programming with AVR/ FIC
Microconirollers
:: Assembly
C programimi .
4 i prgg‘:gmmm gr““ co2 Analysis
¥ Interfacing peripherals
Study on in circuit Emulators, cross compilers,
debuggers.
IfQ Programming with AVRS PIC Micrecontrollars 110
Interfacing : Timers/ Interrupts/ Serial port
5 | programming/PW M Generation/ Molor Co4 Understand
ControlfADCIDAC
{LCDY IETC Interfacing’ Sensor interfacing
Fa

Passed in ma?iﬁy\ M:s.m.z 1) Appraved In Academic Council Masting {11.10.21)



ME. Ermbacdoed Systom Tﬂﬂ‘hfrﬂrﬂm ¢

CYCLE-2
e i T co Bloom's Loy
S.No. Course _.:':—HEIE-———C,—. |
“|Praqramming with Arduino Micrnmnlmllnlrlggﬂr - i Utk
1 Study on in cireuit Emulators, Cross compiiars, -
debuggers O
e '\}H_EE Programming in FPGA processors co4 Apply
i ing in F CEss0rs co3 Ap_l-_-_-—"'
3 Varilog HDL Programming in FPGA pro ply
: ¥ 8
~ |Programming & Simulation in Simulators co4 R
4 rT eols/others-0RCAD
o
Programming & Simulation in o4 o
3 SimulatorsTools/others-MATLAB c alysis

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific |
Outcomes (PS0s) —
POs PS0s
COs [T 2T 3] als 6] 7] 8] o]t 11| 12| 1 2 | 3
- 3] 2 7 3 2 3
COZ | 4| » > : = :
co3 3| 2 3 3 3 3
“P la)a | 2 3 2 3
2 Hiﬂh 2 Medium i | Low
Bummative assessment based on Continuous and End Semester Examination —
Bloom's Level Imm?éuﬁ:li“riﬁ;"“"t End Semester Examination
5
Remember T [50 n:lu; ks O
Understand BT - I
Apply an = ]
sl 0 =t
Evaluale = "]
Creale - -
e, - _-_._-.-.-.-....
Passed n Board :i‘Zhﬂ Mealing (08 10 21) 1#1
Aporaved i Academic Councl "“"ﬂm" I

CHAIRMAN - BOARD OF §Typjeq



M E. Embeddod Systom Technologies (R2020)

Il SEMESTER
' ' Lit]r|e

20PES201 REAL TIME OPERATING SYSTEMS 32| 0l 4
[Mature of Course | Professional Core
“Pre requisites Embedded System

Course Objective . .
1. Te expese the students to the fundamentals of interaction of OS with a computer and User
compulation,

2 Toteach the fundamental concepts of how process are created and controlled with O5.
3. To study on programming logic of modeling Process based on range of OS5 features
4. To compare types and Functionalities in commercial OS, application development using

RTOS
5 To involve Discussions/ Practice/Exercise onto revising & familiarizing the concepls acquired

over the 5§ Units of the subject for improved employability skills

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

! CO.No. Course Outcome E::;r:ﬁ
Realtime scheduling and schedulability analysis, including

| CO1  clock-driven and priority-driven scheduling Analyze
Theoretical background (specification/verification) and praciical Apply

coz2 knowledge of real-lime operating systems.
understand the fundamental concepls of realdime operating systems Understand

co3

After completing the course students will appreciate the use .
CO4 lof multitasking techniques in real- time systems, Analysis
Improved Employability and entreprenaurship capacity due

COs E:)r;numgdgu up gradation on recent rends in embedded Understand
ems design.
Course Contents:
UNIT | REVIEW OF OPERATING SYSTEMS 9

Basic P:in:igles - Operating System structuras - System Calls - Files - Processes - Design and
Impferpenlanﬂn of processes - Communication between processes - Intreduction to Distributed
operaling system - issues in distribuled system: states, events, clocks-Distributed scheduling-Fault
&recovery,

UNIT | OVERVIEW OF RTOS 8
RTOS Task and Task state -Mullithreaded Preemptive scheduler- Process Synchronisation-
Message queues- Mail boxes -pipes - Critical section - Semaphores - Classical synchronisation
probiem - Deadlocks

UNIT il REAL TIME MODELS AND LANGUAGES a
Eveni Based - Process Based and Graph based Models - Real Time Languages - RTOS Tasks -
RT scheduling - Interrupt processing - Synchronization - Control Blocks - Memory Requirements.

UNIT IV REAL TIME KERNEL 9

Principles - Design issues - RTOS Porting to a Target - Com i

; parison and Basic study of v

RTOS like - VX works - Linux supportive RTOS - C Executive. ¥ ke
“

Pmﬂnwuzd&umumm.m.zu #Wmdhﬁsadmf.ntmlﬁﬂmlnﬂﬂ.mzl]

cmmm”'ﬂﬂﬂﬂﬁﬂ!’ STUDIES . AR



M 1 Enthocdednd Systom Tocheoliogiag gepa.. |

UNIT V INTRODUCTION TO EMBEDDED O8 ¢ Exncutiva for davelopmen urﬂ-? '
Discussions on Basics of Linox sopgeaiivo RTOG:- "h?i-:p; I‘i-lr'lr.'h - Andrald Usar Intarfs nﬂ:
Applienion -ntiodiction 1o Androkd [ ppdronrme it I‘l .|11¥l with one Cose study ch .
Proforoncos, tha File Systom, the Options P arul Intanis,

weluda tha follawing guidelines for Improvey

Note: Class room discussions and fulotials con e : 3% _
eh con underatanding tha se i
1eaching Neaming process: Discussions/Practice on Warkbon gl ddmﬁw"

inw o |
technigues., timing circuitey, momory nlletimaont schorma , OVervt TOTAL : 45 P'Emﬂl.'.;l 1

REFEREMCE BOOKS

1. Silberschatz,Galvin,Gagno® Oporating System Concepts,G* ed-Jo? McGra Hi 2016

2. Chatles Crﬂwlﬂ:f'. 'D‘].'l'ﬂm“n“ 5395113“.5-!'. Dasipgn Cireniod appr 10 efata ¥

3, Raj Kamal, "Embedded Systems- Architecture, Programming and Desig
MeGraw Hill, 2009, i

4. Karim Yaghmour Building Embedded Linux System” O'reilly F‘ub.iﬂﬂ?

5. C.M. Krishna, Kang, G.Shin, “Real Time Systems”, MeGrow Hill, 1997,

6. Marko Gargenta, Leaming Android * O'reilly 2011. =

s H..rgFEEEH Time E}rgiems - Design for distributed Embedded Applications”, Kluwer
Academic, 1997, Oevica Drivers”, Q'reilly, 2016

8. Corbet Rubini, Kroah-Hartman, “Linux Davice LINVErs , Iily, <

9. Mukesh Sighal and N G Shi "Advanced Concepls in Operating System”, McGraw Hill 2000,

10. D.M.Dhamdhere,” Operating Systems, A Concepl-Based Approch, TMH,2008.

Mapping of Course Outcomes (COs) with Program Qutcomes (POs) Program Specific
Dutcomes [PS0s)
POs PSOs
COs | 4| 2| 3| 4|5 (6| 7| 8| 9|10 1112 1 2 3
co 3 3 2 3 2 3
co2 3| 3 2 3 2 3
CO4 3| 2 2 3 2 2l
COs 3| 2 2 3 5 3.
3 High 2 Medium 1 Low
| Formative assessment 7l
Total'
E:_“;Tf Assessment Component Marks marks
Femember Classroom or Onkine Cluiz 5 —_—
Undersiand Class Presentation/FPower point presentation 5 15
Allendance 5
e

%

Wl
Passed in Boaed of fafios Mesting (08.10.21) Anpenend in Aeadenic Council Meeng (1"

CHAIRMAN - BOARD OF $ypyzd




M.E. Embeddod System Technologies (R2020)

Summative Assessment
Bloom's Ef"ﬂ“"um A“;“mmt T“t: Terminal Examination (60)
Category (7.5) (7.5) (10)
Remember 10 O 14] 20
Understand 10 10 1] 20
Apply a0 30 k1] B0
Analyze U U 1] ]
“Evaluate ['] 0 0 0
Create 0 0 0 0

Fa:sud-lrlhzﬁl

GH-MRM:':!H « BOADH NIE 5%t s

»

dies Meeting (05.10.217]

Approved in Academic Council Mésting [11.10.21)



e RNING
MACHINE LEA
20PES202 PYTHON PROGRAMMING WITH
Natiire of Coiirso | Profossionnl Elaclive__ - e
Pre roquisiies Basicol Pylhon_____————
Courso Objoctives |
1. Studoms will loaim the n'ﬂ'“';1l-"* “’IE:;
2. Studems will undersinnd and be o o AN
dnla lypos, warniabsli, conditianals, !ﬂﬂl'ﬁ!’i, IEUJTEEQEHE
3. Students will leain how 1o use basic data sinac
manipulate text liles and iMages. . uire skills necessary o effecl|
4, Swdents will undestand the OCoEs and will acque’ rammi
m:pn],n1 o propia |'|'||'|'|'|1'|E| |1|‘|_’_||_'|"|3F|'| anid lmp]ﬂlﬂﬂ“l il wilh @ $F|EEHTC Prﬂ'g mmg |aﬂgmm- |

Pytham ek familiarizing the con
5 Toinvolve Discussions! Practice/Exerclse nm;ﬁﬂiﬂ%ﬁhﬂh”"? Ekﬁls Cepts

acquired over the 5 Unils of the subject for im

fa, 3

sragramming languag .
‘:Tslr: ::E:Iﬂ hasic pmumlmmlng principles such ag 2
d function calls. :

I as List, Dictionary and be !bh_.lu :

Course Qutcomes

On successful completion of the course, students will be able 10 Bloonis ]
's
CO.No. Course Outcome Leve] |
N ' administration .l
Students will be able 1o develop skill in system i
cot = Apply |/
' dents will 10 network programming by learing Python —
: coa Students will be able prog ng oy Undarstang
~ Students will also leam how 1o effectively use Python’s very powerful
i c0a poessing pamidives, modeling eto, Apply
i cod4 Improved Employability and enrepreneurship capacity Analyze
- 1l
| Bk :;mnwieﬁgn up gradation on recent trends in embedded systems Analyze ||
e Kesan %
Course Contents: '
UNIT | INTRODUCTION TO PYTHON £}

Introduction 10 Pythen language - Using the interpreter - Python data types and functions -

:’;’nrgilnq mglbjpata - Lisll. Dictionary and Set - Processing Primitives - List cm e
andling - ect model including Variables, Reference eountin i omp =

Error handling. g, Copying, and Type checking

UNIT Il PROGRAM CRGAMNIZATION AND FUNCTIO NS

Organize Large programs into functions - Python functions Wickiding. s6oMing rulﬁ':h |

documeniation strings - Modules and Libraries - . _
administration, Tex processing, Subprocesses, Blna?yrﬂamze programs into modules -

Accass - installing third-parly libraries.. dala handling, XML parsing and Databess

UNIT 1) CLASSES AND OBJECTS o
Introduction to Object-criented programming - Basie mrinc g
Python - Class definition, Inheritance, Compa ﬂﬁﬂﬂ.%;:ﬂ:!;r EI' Dllt'lem—mienled l.-:'
Pythen special modules - Python Object Syster - Objact rﬂ'-fEi oading and Dl:l_l;l]ﬁm “inclind:
Memary management, and Special properies of classes in Presentation, At ]
altributes. neluding properties, slots and P

\

Passnd in Iju=7Agl.(hxlu Monling [0 10.21) L
LT ———— L

CHAIRMAN - BOARD OF §Tupic¢




W1 i Spatin Tnifmasigie (ALAL)

UKIT IV TESTING, IEDUGOING, AND BOFTWARE DEVILOPMENT PRACTICE 0

Fy o Softwane doyelogennt - Lue ol thstammabibion stning - Doogram laabiag uning docloat and
st modhios - Cloctive e o asnerton - Dy detsiggns aned prodiee - aatam aned
Wil b Pl oo S5yt bt 080 000 1) Aol iy Acabemnile: G il Monting (1100 302 1) Clannenboss
1 ik g chata peocesaing apalings - An alloctive lachalgen s ndelisanling commeansyssnm
prrisjgrnlig) priobskams (o), peocinnbag bge datalios, il nlis o stiagaims, s

UNIT ¥ TEXT KO HANDLING ]
Towd goveinbion, Tomplaie stidnge pac Urdeodipackngos - Pylion Intagraticn Primae - Netvinek
progiamiing - Accossing C codea - Survey on how Myllan lidormcts wil ofiar longuasio programs

TOTAL: 45 PERIODS

Nete: Class Romn Discusshons anl Tutornla eon lielxla e follwing Guldalings for impeaved
Venching MLanming Mocoss: Proctieo Buouph any of Cnsa aludion throwh Exarclen Discussians
on Dosign , Davelopment of smbiddad sokillons with [mprovae] piogeamening okil lamnt hrough
pyihod that can ba adapes) whila programiming ca olbar damping,

REFERENCES:
1, Mark Lutz,"Learning Pylhon, Powsrful 00Ps,0'rallly, 2011
2, Roben Sedpowick, Kevin Wayno Robor Dandero,Intr Pregramming In Pyson, Paarson 2016,
3 Mok LGl Bborm Edesan,“Inkroduclion to Comauting & Progromming In
Pyilwan 4" Edilion Peaison, 2015,
. Budd, Timotlw, Exploring Python, McGraw-Hill scionco, 2000,
. Gutng, John, Introduction o Compatation ond Programming Lising Pythan. MIT Prags, 2013,
- Zale, John M. Pythan Programming: An intrediection to Compular Sciance, 18t ed. Franklin
Boediod Associatos, 2003

o B b

Mapping of Course Quicomes [COs) with Program Outcomes (POs) Program Specific
Outcames (PS0s)
P03 PS0s
COs | 4| 2| 3|4 8| 6 7| 8} 9[0f 14 12 1 2 3
col Hd 3|2 1 2 K|
COZ | 3f 3|2 §. | 4 3
CO3 | 4 a2 ¥ | 3 3
Co4 i3l 3 2 3
COos al 3|2 3 2 3
1 High | 2 Meadum ] Low

M 35
l‘l‘ LT
hmdl-?&ﬁnﬂmm.milh Apgraned n hgpoemis Coencil Magting [11.10 1}
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i £, Embatdod Syslern Technniomas

—
Formalive assessment Total mari;-
Bloom" fMarks
Lﬂuals Assassment Component
_— - E _-_-h‘
Remember | Classroom or Online Cuiz ; 5
Understand | Class Presentation/Power point presentation g »
Altendance —
—t
Summative Assessment TTe5ls ———
' Ao ment Tes
S {imhnu-ﬂllﬁ 5!'?55 - Terminal
Category (7.5) (7.5) {10) Examination (60)
Remember T 10 L <2 =
Understand 10 10 1L ——
Aoply —__ 30 30 Eﬂﬂ . )
Analyze 0 u L
Evaluale i] 0 a 3 |
Create 0 0 0 . -
eyssad in Bagld of Studies Mesting (09.10.21) N _wmi‘

CHAIRMAN - BOARD OF STUDIES




M E Embedded System Technalogios (R2020)

e - oo

' LIT|P|C
WFESIN RISC PROCESSOR ARCHITECTURE AND PROGRAMMING

“Mature of Course | Professional Core
TFre requisites | Fundamentals of Basic Microcontralier

Course Objectives

Te reach the architecture of general AVR processor

Te teach the architecture and programming of B/16 bit RISC processor

To teach the implementation of DSP in ARM processor

To dizcuss on memary management, application development in RISC processor
Teo involve Discussions/ Practice/Exercise onto revising & familiarizing the concepts
sccuired over the 5 Units of the subject for improved employability skils

LR b B o=

Course Outcomes
On =ucressful complation of the course, students will be able to

Bloom's
CO.No. Course Qutcome Lavil
Describe the pmgrammer's model of ARM processor and create and Apply
CO1  test aszembly level programming
. Anzhze vanous types of coprocessors and design suitable co-
COZ  processor interface to ARM pracessor. Analyze
_  ldentify the architectural support of ARM for operating system and i
Q3 anahyze the function of memory Management unit of ARM alyze
., | Students will develop mare understanding on the concepts ARM Unidciaiard
CO* | Architecture, programming and application development et
The leaming process delivers insight into various embedded
CO5  Processars of RISC grchitecture / computational processors Understand
with improved design strategies.

Course Contants

Unitd AVR MICROCONTROLLER ARCHITECTURE 12
Architeciure - memory organization - addressing modes - /O Memory - EEPROM - /0 Ports -
SEAM Timer -UART - Interrupt Structure- Serial Communication with PC - ADC/DAC Interfacing

Unitdl ARM ARCHITECTURE AND PROGRAMMING 12
Arcon RISC Machine - Architectural Inheritance - Caore & Architectures — The ARM Programmer's
mode! -Fegisters - Pipeline - Interrupts - ARM organization - ARM processor family - Co-
processors. Instruction set - Thumb instruction set - Instruction cycle timings

Unitdll ARM APPLICATION DEVELOPMENT 12
Inroducion 1o RT implementation with ARM = -Exception Handling - Interrupts - Interrupt
hendliing schemes- Firmware and bootloader - Free RTOS Embedded Operating Systems
conceots -sxample on ARM core like ARMS processor

Unitd¥ MEMORY PROTECTION AND MANAGEMENT 2
Protected Aegions-Initizlizing MPU, Cache and Write Buffer-MPU te MMU-Virlual Memory-Page

Tebles-TLE-Domain and Memary Access Permission-Fast Context Switch Extension, linear
programming, Intenor penalty function method, external penally function meathod.

Fassed l'-h?éiﬂ-ﬂ! Mhasiing (05 1021) Approved i Academic Councl Maating [11.10.21)

CHAIRIAN - BOARD OF STUDIES



M E. Embedded System Technologles mmzﬂ} |

Unit-V DESIGN WITH ARM MICROCONTROLLERS i e PR 12
Assembler Rules and Directives- Simple ASMIC programs- Hamming Lodes LIVISIon-Nagatig,

Simple Loops -Look up table- Block copy- subroutines-application.

Mote: Class room discussions and tutorials can include the following guidelines r“. imp
teaching flearning process: Discussions/Exercise/Practice on Workbench : an Programming
practices on the KEIL Work Bench for Simple ASMIC / Input & output interfacing programs wig,
ARM TTARM 9/Nuvat 1

uvoton Processors TOTAL : 46=30=T5 PERIODS

REFERENCES

1. Andrew N. Sloss, Dominic Symes, Chris Wright, John Rayfield *ARM Efy‘sllam
Developer's Guide Designing and Optimizing System Software’, Elsevier 2007.
Muhammad Ali Mazidi, Sarmad Naimi ,Sepehr Naimi' AVR Microcontroller and
Embedded Systems using Assembly and C", Pearson Education 2014,

ARM Architecture Reference Manual, LPC213x User Manual,

woww, Muvoton .comiwebsites on Advanced ARM Cortex Processors.

Trevor Martin, ‘The Insider's Guide To The Philips ARM7-Based Microcontrollers,
An Engineer's Introduction To The LPC2100 Series' Hitex (UK) Lid.,

b

oo

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0Os)
POs PSOs
COs
1] 213 41 5 6| 7| 8| 9108 11 12 1 2 3
co1 2| 3 1 3 2 2
coz2 al a 1 3 2 2
co3a 21 a3 1 3 2 2
COo4 al 2 1 3 2 2
COs 3| 3 1 3 2 2
3 | High 2 | Medium 1 Low
ormative assessment :
Total
Bloom's
Lavel Assessment Component Marks marks
Bemember | Classroom / Onling Quiz'Group discussion 5
Undersiand | Glass Presentation/Power point presentation h 15
Anendance L B!
|
i
|

Appravad in Academic Councll Masting (111

Passed in Héﬁwuiﬂ Meeting (05.10.21)

CHAIRMAN - BOARD OF STUDIES



M E. Embodder] System Technologies (R2020)

| Summative Assessment
l.‘f'.;mﬂmunus ﬁ.mg&mmt Tesis ; Terminal Examination
Bloom's Category (7.5) (7.5) (10) (60)
Remember 10 10 10 20
Understand 10 10 L, £
Apply 30 30 = 2
o U 0 g 2
Evaluate 0 0 L g
Create 0 0 L g

DV_,/ >
F‘ﬂ-‘lﬂhwl:?& elirg {01021} Approved in Azademic Council Mesting (11,1021

CHAIRMAN - BOARD OF STUDIES



M E. Embedded Syslem Techtiologias m?% .-il

e

20PES204 INTERNET OF THINGS
_Nature of Course | Professional Core
| Pre requlsitos Fﬁnij?m:!ntn[ﬁ of Elecinonics —_
Course Objectives

1. Ta Study about Intemet of Things technologles 1
2. itz role in real time applications : i
3. Tofamiliarize the accessories and communication techniques for 10T. |
4. Tolamiliarize the different plationms '
5. Atrbutes for 10T

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

CO.Ng, Qi E‘m

Course Cute _ Bt}

e Students will develop more undaerstanding on the concepls of 10T and s 3

o present developments, _ Understgng

coz | Swdents will study about different 10T technologies. u =

| 3 | Students will acquire knowledge about different platforms and 3

& Infrastructure for 10T Nﬁl}fm__

cog | Students will leam the art of implementing 10T .

| Understand
Students will learn the smart applications and corral

cos | PPl e

Course Contents
UNIT | INTRODUCTION TO INTERMET OF THINGS

Overview, Technology drivers, Business drivers, Typical loT applications, Trends and implications

UNIT Il IOT ARCHITECTURE:

Mode Structure - Sensing, Processing, Communication, Powering

i Networking -
Layer/Stackarchitecture ,loT standards Cloud compauting Al S

for 1oT Bluetaoth, Bluetooth Low Energy, beacon
UNIT lll PROTOCOLS AND WIRELESS TECHNOLOGY FOR |oT

Protocols : NFC, RFID. Zigbee MIPI M-PHY, UniPro SPMI. 5P ; :
= - L) ' [ ¥ I. -p i 'l'lrlﬂhﬂ
communication, GSM, {:DMA. LTE, GF"HE_ small cal Wirelese lﬂl:hnmcgiesmfﬂr?é?r_ mrlflu“EvEE mﬂl
Bluetooth/Blustooth Sman, ZigBee(Zighiee Sman, UWB (|EEE 802.15.4), BLoOWPAN, Proprietary systems:
UNIT IV DATA ANALYSTICS FOR 10T
Services(Atiribnies:  Big-Data Analytics andVisualizg ; ; L
analytics for loT: A framework for data-driven decision E:n";:fnugﬂ mggab'_"r}“.ﬂemnly,hﬂamlanahﬂ _mﬂ
: ey

Analytics , Business Intelligence and Anificial ne| striptive, Predictive and Pres
data-driven decision making. gence Impartance pof impact and open inno

UNIT V CASE STUDIES
Home Automation, sman cities, Smar Grid, Elg g
Productivity Applications e vehicly charging, Environment, ,ﬁ,grinﬂf'.

]
Passed mmyﬁMw (09,1021

CHAIRMAM . BOARD OF STUDIES
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M E, Ermbaciinsg Syxtwn Faohrayigmes (SO0

Mote: Class Room Discussions and Tutorals can include the foflowing Guidelings for nproved
Teaching
MLearning Process: Practice through any of Case studies through Exercise/Discussions on Design |
Development of embedded solutions using wircless communication by processor support

REFERENCE BOOKS

1.

TOTAL : 45 PERIODS

Arshdeep Bahga and Vijai Madisetti : A Hands-on Approach *Internel of Things® Universities

Press2018.
2. Oliver Hersent , David Boswarthick and Omar Elloumi * The Internet of Things®, Wiley, 2016
3. Samuel Greengard, * The Intemet of Things®, The MIT press, 2015
4. Adran McEwen and Hakim Cassimally *“Designing the Intemat of Things “Wiley 2014,
5. Jean- Philippe Vasseur, Adam Dunkels, "Interconnecting Smant Objects with IP: The Noxt
Intemet"Momgan Kulfmann Publishers, 2014,
6. Adnan McEwen and Hakim Cassimally, “Designing the Internat of Things®, John Wiley and
=ons, 2074
7. Lingyang Song/Dusit Niyato/Zhu Han/ Ekram Hossain,” Wireless Device-to-
DeviceCammunications and Networks. CAMBRIDGE UNIVERSITY PRESS.2015
E. OvidiuWermesan and Peler Friess (Editors), "Internet of Things: Converging Technokogis
for Smart Envionments and Integraled Ecosystems®, River Fublizharz Sares in
Communication, 2013
8. Vijay Madisetti , ArshdeapBahga, “Internet of Things (A Hands on-Approach)”, 2014
Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific Outcomes
(PSOs)
POs PS0s
COs
1 2| 3 T| B 10] 11| 12 1 2 3
col | 2 2
cO2 3 2
co3 2 3] 2 3 2 2
Co4 2 2 3 2 2
cO5 3| 2 3 2 2
3 | High Medium 1 Low

Passed n m:?‘%.dmm 1oL, 0y

CHAIRMAN - BOARD oF STUDIES
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ME Embadiad Syslam Technclogies fﬁgu?q}

J_F_nrrﬁ'-liw'.'s'“,',.:,m1 e - -
gy A sassment Companeit
Lewsl 5

I &
| Remembe: Classroom Ofkne Chaz/arou) discussion
" Undersiand | Class Presenialion/Power paint presentation

| Atlendance

| Summative Assessment
Bloom's Category C'Enlinuaus Assesszment Tests

1 (1.5 7.5
. Remember - m’ [ 1!}
| Understand 10 T
Areh 20 kD)
| Analyze il 5

Evaluzte ; :
| Create 5 i

%me Mesting j0, 9y, 1)

cl.ﬂm . : Aapray : :
MAN WMg "4 Acadgm Council Meeting (111021
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L"-n-u rse Objectives

1
é
3.
4

ME. Embookied Syatean Trclipdigpoy (0]

¥ . - e - - *
JO0PESI05 | EMBEDDED SYSTEM LABORATORY-II ‘ :; ‘ ; { f‘

I Devices and Circuils

—_—

Pre requisites | Fundamentals of Embedded Systoms

Ta study vangus controllers and different ARM processor,

Ta Leam Programmung for Programming Compilers & Platlorms on fraoware,
Ta Leamn Programming with Arduino Microcontraller Board.

To lesm Semulaton Toaols as Labview lolthers

5. Tounderstand the concepl of Programming in Python Platlorm,

Course Oulcomes

1

2

oo

The swdents will leam design with simulatorsex periments,in progromming procoasor

board s, processar interfacing! designing digital controllers.

The students will leam design & simulation of Arithmetic Logle prﬂgral‘ns. Filtars, Skgnal

anzlysiswith simulatorsfex periments ,in programming processor boards, procossor int

effacing/Toals.

The students will learn programming compiling in various tools & software domalins,

The studenis will leam programming compiling in various tools &soltware domains

. Leaming Communication Protocols & Experimenting with Suppon Software Tools
farcommunication inlerfaces.

CYCLE-1

0
4

5. Ha, Course Content

co Bloom's Leval

Pregramming ARM processor : ARMY / ARMS/ARM Cortex
Stwdy on incircuit Emulators, crosscompilers, debuggers 1O
Programming with ARM processor : ARMY / ARM3/ARM

1 ConexMicrocontrollers /0 Interfacing : Timers/ Interrupts/ 01 Apply
Serial port programming/PWM Generation! Molor
CentrallADC/DAC! LCDY RTC Inmterfacing! Sensor Interfacing

rogramming with Rasberry Pi Microcentroller Board: Study on co

Z E:mjmuil Emulators, crosscompilers, debuggers Understand
140 Programming with Arduino, Rasberry Pi Microcontroller
Boards WO Interfacing : Timers! Interrupts’ Serial port cod

? programmingPWhM Generation/ Mator ContrallADCIDAC! Apply
LCOY RTC Interfacing! Sensor Interfacing

4 Programming with DSP processors co2 Apply

g Programming in Freeware softwaras/ Platforms coz Aply

Passed in Boeed ol Meating {I0.10.21) Appioved In Agademic €owncil Mestiag (11,10.21)

CHAIRMAN - BOARD OF STUDIES
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ME. Emboddod Sysiom Tactnologiy ge, 8

CYCLE-2
i ————— T Bloom'y .
S.No. Course Content co Lovey )
1 | Software & Modelling tools T _-_‘-""‘
v Study on MEMS Toals _ CO5 Analygis |
¥ PLE/SCADAPCE one type CAD Tool —_ '
2 | Programming & Simulation in GUI Simulators
| Moolsfathers : COo4 .ﬁ.pph,
¥ Graphical User interface simulations & modeling
i of instrumentation & conlrollers
| 3 Study of one type of Real Time Operating Systems (RTOS)| co3 Uﬁ;‘?‘"
4 ] ngmmrnlng & Simulation in Python |
| Simulstors/Toole/others Cco4 Apply
S | Programming with wired'wireless communication e
| protocol/Network Simulators Co4 Apply
. ::?g;;g of Course Outcomes (COs) with Program Outcomes (POs) Program Specific Outcomas
et san PSOs
112 3] 416 | 6| 7| 8| 9|10/ 11| 12 1
co1
0
]2 2 3
CO3 1alz 2 ;
COo4 3] 2 :
| CO5 3
a | -2 5 5
|— 3 th 2I Medium 1
Summative assessment based on C
on Lontinuous and End Semester Examination
Bloom's Lovel Internal Assessment
End Semester Exa mmﬁﬂ‘
[50 marks)
Remember T
Understand S
Apply i
Analyze ——— |
Evaluate -—
Creata e
___,_____‘____‘_-_“__‘_

Passed in Board of & ies Mealing (09, 10.21)

RN - BORRDOF STUDIES




M E. Embordad Syatom Technologies (R2020)

LIST OF PROFESSIONAL ELECTIVES
SEMESTER-I

5 ESEQ1 ASIC and FPGA c
sl | 3lofo]3
ature of Course Professional Eleciive
Fre requisites Fundamentals of mulliprocesser and multicomputer systems & Archileciure
Course Objectives
1. To study the design flow of different types of ASIC,
2. Tofamiliarize the different types of programming technologies and logic devices.
3, Toleam the architecture of different types of FPGA.
4. To gain knowledge about partitioning, floar planning, placement and routing including cireuit
extraction of ASIC
5. To analyse the synthesis, Simulation and testing of systems,
6. Tounderstand the design issues of SOC.,
7. To know about different high performance algorithms and its applications in ASICs.
CO.No. Course Outcome Bloom’s Level
ili i i Iti er
- ::;Eh;l:;y to undarstand tha operations of multiprocessor and multicomput Uriderciand
-: ummarizing the various advanced processor technology, pipelining and
COZ  =calable architectures Understand
xplain the working of superscalar pipeline, cache memory crganization
co3 r Understand
omparing the principles of multithreading, multithread
Cc0O4 @rchitecture, static and dynamic data flow. Understand
COS mpmu:En:l Employability a-nn;r entrepreneurship l:EIpaEil':,r dua to knowledge up Understand
radation on recent trends in embedded systems desgn
9

UNIT | OVERVIEW OF ASIC AND PLD

Types of ASICs - Design flow - CAD tools used in ASIC Design - Programming Technologies: Antifuse

- siatic BAM - EPROM and EEPROM technology, Programmable Logic Devices; ROMs and EPROMs -

FLA-FPAL.

Gate Arrays = CPLDs and FPGAS

UNIT Il ASIC PHYSICAL DESIGN

System partition -partitioning - partitioning methods - inlerconnect delay models and measurement of
delay -floor planning - placement - Routing: global routing - detailed routing - special routing - circuit
extraction -

DRC

UNIT Il LOGIC SYNTHESIS, SIMULATION AND TESTING

Design systems - Logic Synthesis - Half gate ASIC -Schemalic entry - Low level design language -PLA
tools - EDIF- CFI design representation. Verlog and logic synthesis -VHDL and logic synthesis - types of
simulation -

boundary scan test - fault simulation - autemalic lest paltem generation.

UNIT IV FPGA
Field Programmable gate arrays- Logic blocks, routing architecture, Design flow technology -mapping for
FPGAs, Xilinx XC4000 - ALTERA's FLEX 800010000, ACTEL's ACT-1,2,3 and their speed performance
Casestudies: Allera MAX 5000 and 7000 - Alera MAX 3000 - Sparan |l and Vinex || FPGAS - Apex and

Cyclone FRGAs

Paiged in Board ol msting |00, 10.2 H)

o

CHAIRMAN - BOARD OF STUDIES

Apgnoved in Acndemic Coancl Meating (11.10.21)
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M E. Embedded Syslem TEEHM%
Vv DESIGN fiware development for 5op
gll::!’-ﬂﬁ fﬂgﬂfﬂdnlggius - Processes and Flows - Emhgdmfg co design Case Eh.rdia-.s‘cgi; X g
for SOC Testing - Configurable SOC - Hardware / S0 © Mgty %
Bluetoothradio / medem, SDRAM and USB

TOTAL: 45 FEHI%

REFERENCES: o ;
1. M..LS Smilh, "Application Specific Integrated Circuils, :ddllsnn Eﬁsﬁu&xﬂﬂgm‘* 201g
2. 5. Trimberger, Field Programmable Gate Amay Technology, ' Bhig

Publications, 2018, T

3. .Ju:nhrl:r V. Oldfield, Ft?::ham C Dore, Field F'rl?gmrpmabla Gate m;ﬁévﬂe,{ F”mgﬂ“ﬂps 2001,
4. P.K.Chan & S, Mourad, Digital Design Using Field Ffﬂﬂm“‘[”?’, ED - ”E'Ebgp r;nu:g Hal,
5. Parag.i Lala, Digital System Design using Programmable Logic Devices | . 2003,
6.5. Brown, R. Francis, J. Rose, Z. Vransic, Field Programmable Gate Amray, Kluwe

T Pl.lhl'n,'lggl
—— 3
I_h'lapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific Outcome,
|_(PS0s)
POs PSOs
COs - —_—
11 213]| 4|5 | 6| 7| 8| 910 11| 12| 4 2 3
co1 9 | % 3 )
coz 2| 3 3 2 2
Co4 3 | 2] 2 3 2 2
cos 33| 2 3 2 z
3 High 2 Medium 1 Low
Formative assessment
Bloom's Totl
Level Assessment Component Marks marks
Remember Llassroom [ Online Quiz/Group discussion 2 -
| Understang Class Presentation/Power point presentation 5 15
Attendance 5
Summative Assessment - =
Bloom's Category c:"“"“"“"‘ AHEEuzment Tests g Terminal

{7.5) 5 ination (6
Remember 10 {7.5) ::;ul' Eﬂm'ﬂgﬁ---'
Understand 10 10 10 ?

Apply 30 30
Analyze 0 D s 30? _'E'_FH’
Evaluate 0 ST e 0 _'ﬁ'_.’..‘
Create i L e h— — s

Passedin ﬁnﬁm Meeting (08.10.21) _ reg,0020
Approved in Academee Councd Mesting (11

CHARIMN SBRDDRADDRSS



L, T ——  ME, Enrhorledned Sysfem Toctnolopios

s AEAHEEEEGHPU%ER ARCHITECTURE AND PARALLEL
SENZ
20PE B PROCESSING

Hature of Course | Profossional Elociive -l

PF:: roquisites l -FLIIHn_ﬁEI'IiFI-Eiiﬁnjﬂ;fﬁcﬁaﬁyr fmr] 'r.r'.!]i:ii-,hmﬁu'r_n r_'_::.y.;u_ﬁ:-||_'n_:'1_ & Architactira

course Objectives

1. Toeducate the studonts 1o the fundamentals of porllol processing
To mnch the Ingndnmenlnls of nelwork lopologies for multiprocossors
Tointraduce different pipeling designs

Tointroduce features of parallel processms , mamary tachnolaglas, OS for multl
programmedconipuler

5 Toimole ':HSEUEEi“'_"E" Practice/Exercise onto revising & familiarizing the concepts acquired over
the 5Units of the subject for improved employabilly skills

B Ld B2

o

C0.No. Course Outcome Bloom's Level

v ability to understand the operations of multiprocessar and multicomputer

cOo1 §5y51en't5 Uniderstand
L]
Summanzing the vancus advanced processer technology, pipelining and

COZ  [scalable architectures Understand
‘Comparing the working of superscalar pipeline, cache memary organization

cos | Understand

lassifying the principles of multithreading, muliithread architecture,
cO4 [static and dymamic data flow. Understand

Improved Employability and entrepreneurship capacity due to knowledge up

‘gradation on recent irends in embedded systems design Understand

co3

UNIT | THEORY OF PARALLELISM 3
Paralle! Computer models - the state of computing-introduction to paraliel processing- paralielism in
uni- processors & Multiprocessors,-parallel architectural classification schemes-speedup performance
laws- - Program and Network Properties-HW-5/W Parallelism training- applications.

UNIT Il SYSTEM INTERCONNECT ARCHITECTURES g8
System mierconnect Architectures-Metwork Properies and routing-Static  Interconnection  Metwaorks-
Dyvnamic Interconnection Metworks-Multiprocesser System Interconnects-inter processor communication
network- Structure of Parallel Computers; Hierarchical bus systems-Crossbar switch and multiport memeonry-
mubistage and combining network,

UNIT Il PIPELINING AND SUPERSCALAR TECHNOLOGIES 8
Pipeline prnciple and implamentation-classification of pipeline processor-introduction of arithmetic,
instruction, processor pipelining-pipeline mechanisms-hazards

UNIT IV HARDWARE TECHNOLOGIES 5
Introduction 10 features of advanced embedded processors through Basic Comparative study :of
Architectures

-addressing modes -instruction types-performance of- Parallel and scalable architectures, Muliprocessor
and SIMO MIMD computers, RISC, CISC, Superscalar, VLIW | Veclor, Systolic processors of thair
Unigue features -Scalable, Multithreaded and dota flow Architectures-inter PE  communication-
interconnection networks- Array & veclor processecrs, veclor instiuction types- performance modeling-
g?sign of vector sing compiler- case Architeclure of lanlum processor, Pentium Processor, SPARC

acessor,

Pagsed in Board pf Silaes Mesting (09,10, 21) Approvad in Acadamic Couscll Mesting (11,10.28]

CHAIRMAN - BOARD OF STUDIES



3 Em!:ndfinﬂ Sysiam Technologlos (R "
ME. E 203

in Multiprocessor 0S-, us
. 5 - Software rﬂqulramgnhﬁ[

ry syslems

pasar
harad mearmo

following guidelines for impeg, .

UNIT V OS5 ISSUES FOR MULTI PROCESSOR "
yromaing
{ multi proc

Introduction-Meed for Pre emplivo OS5 - 53""_"_5' of 1

Os scheduling Techniques, thrads - Classificalion & e 5

multipracessor OS, Distributed schaduler - PYM-F

. e the

Mote: Class room discussions and tulorials €an . C

teaching , daling of Lom
; : = 1 jy : moda

fleaming process: :Discossions/Praclice on Waorkbanc -

Functional Blocks, TOTAL: 45 PERIODg _

puting Algorithms (4|

REFERENCES: : Hill 2018.
1. Kai Hwang "Advanced Computer Architeciure”.Tata h;:gr:::il , 2010, . .
2. Advanced Computer architecture , By Rajiv Chopra, = =0 - Quantitative Approach’”,
3. John L. Hennessy, David A, Petterson, "Computer Architecilirs:
4thEdition, Elsevier, 2010 ! ter Arch
4, Dezso Sima, Terence Fountain, Peter Hanras:;lk. Advanced compule
SpaceApproach”. Pearson Education,2003. is, 2008
5. Sajjan G. Shiva "Advanced Computer Architecture., Tﬂﬂﬂr:& Francfﬁu Programming”, Prentice
6. Rajaraman, C.Siva Ram Murthy, "Paraliel Computers- Architeciure

Halllndia, 2008 e £ Edition, 2002,
7. Carl Homacher, Zvonko Vranesic, Sefwat Zaky, "Computer Organisation”, 3 et

ilectura - A design

utcomes (POs) Program S pecific

Mapping of Course Outcomes (COs) with Program O
Outcomes (PS0s)
POs PS0s
COs
1| 2| 3|a| s| | 7| 8| 9j10] 11} 12 1 2
co1 3| 3|2 3 4 3
coz 3l 2| 2 3 2 3
co3 3l 3|2 3 2 3
Co4 3l 3|2 3 2
CO5 3| 3|2 ] 9 3
3 High 2| Medium 1 Low -
Formative assessment 2
s Total marks
Bloom’s Level Aszzessment Component Marks
Remembar Classroom or Online Cluiz E —
Understand Class Presentation/Power point prasentation g 15
Altendance | 5
e Eﬂ?mm-ﬂ Mo (e Approved in Academic Ceuncil Mesting (11,1021]

CHAIRMAN - BOARD OF STUDIES ™



M E Embeadded Systarn Technologies (R2020)

summative Assessment
Bloom's Category f-‘-t;nl!nuuus Aﬁaesﬁinenl Tests : Teriisl

e \7.5) (7.5) (10) Examination (60) |
 Remember 10 70 0 20

UndEfEtE-nﬂ 10 10 0 =0

Apply 30 30 a0 60
| Analyze i ] 5 0

Evaluate 0 il 5 0
Create i) 0 5 0

1| BAmating (111027}

Passed in Boarg'sd Sludies Meeting (09.10.21) Appravad in Acsdamic Counch Kiad

CHAIRMAN - BOARD OF STUDIES



M E. Embaddad Syslem Technologies (R2020,

=

————

20PESE03 DIGITAL INSTRUMENTATION
Eﬁ?ﬁum“ __| Professional Elective_
quisites Fundamentals of Digilal Elecironics

Course Objectives

To discuss 1o the
students on
Toteach the

To

o G g

To

digital data communication techniques

X study on bus esmmunication standards and working principles
0 teach Graphical programming using GUI for instrument building )
nvolve Discussions! Practice/Exercise anta revising & familiarizing the concepts acquired

overthe 5 Units of the subject for improved employability skills
Course Outcomes

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

the fundamentals building blocks of a digital instrument

e
CO.No. Course Outcome Bloom's Levy
se digital integrated circuit logi i i
co1 F—’ 9 grated circuit logic family chips Apphy
co2 F'elrfurrr'l computational and measurement activities using digital technigues, ]
build sequential and combinational logic circuits Analyze
Analyse working of A/D and DIA converters, use display devices for digital
CO3 [@rcuils, use digital meters for measurements Anakyze
E‘Imduates will understand the fundamental principles of electrical and
electronics circuits and instrumentation, enabling them to understand current tand
COo4 technology and to adapt to new devices and technologies. Unds
mpruveﬁmplwabilily and entrepreneurship capacity due 1o knowledae u
CO5  lgradation on recent trends in embedded systems de,—,?lgn = Understand

Course Contents:
UNIT | DATA ACQUISITION SYSTEMS

Overview of A'D converter, types and characteristics - Sampling, Errors. Objective - Building blocks of
Automation systems -Calibration, Resolution, Data acquisition intarface requirements.-Counters - Modes of

operation- Frequency, Peried, Time interval measurements, Prescaler, Heterady
measurement, Single and Muli channel Data Acquisition systems-Digital

display int

ne converter for frequency

storage Oscilloscope-digial
erfacs. 4

UMNIT Il INSTRUMENT COMMUNICATION

Introduction, Modem standards, Data tfransmission systems- Ti
Digital Modulation Basic requirements of Instrument Bus Communi
handshaking serial bus- basics, Message transfer, - RS-232, Usg
standards interfaces. General consideralions -;Irdhlnn!.ages. and disady
design ,advantages and limitations ,general considerations, architecture,

of ; HART

Fagsaed

cations standards, inte

me Division Multiplexing (TDM) -

rrupt and datd

» RS5-422, Ewhemet Bus-
anlages-Instrumentation network

network, Mod Bus, Field bus, modal, and system configuration

N\

ol Sludias memmﬁ

ApDravad in Academic Couneil Meeting (11.10.21]



ME Embeetdad Syatam Toechnotogien (R2020)

UNIT Il VIRTUAL INSTRUMENTATION BASICS 9
Block diagram role, and Architectura far Vi
GUl - Vidual Instrumentation for 1081,
approaches for croation of panels,
Fite 1O- Instrumeoni Dnvers

teol bar, Graphical systern design Epragramming using
il control design-modular  programming-conceptual and prog
icons-Loops-Arrays-clustars-plotling  data-structures-strings  and

UNIT IV CONFIGURING PROGRAMMABLE INSTRUMENTATION L

Microprocessor bosed 5'!"5“3'” dosign -Paripheral Interfaces syslems and instrument communkcation
standards -Dala acquisilion with processor and with VI - Virlual Instrumentation Softwara and

hardware simulation of VO communication blocks-peripheral interface - ADC/DAC - Digital IO - Counter
, Timer-servamator control-PID contral,

UNIT V CASE STUDIES

Processor based DAS, Data loggers, VI based process measurements like lemperature, pressure and
leveldevelopment system- DSO interface -digital contraller for eolour video display

Note: Class room discussions and tutorials can include the following guidelines for  improved

: : leaching
fleaming process |Discussions/Exercise/Practice on Workbanch for Digital Control of Relays/Solenoids,
DigitalllO - Counter , Timer-servo motor control-PID contrel./ LCD graphics Interfaceistorage interface

TOTAL: 45 PERIODS
REFERENCES:

Mathivanan, "PC based Instrumentation Concepts and practice”, Prentice-Hall India, 2009
Jovitha Jerome,"Virual Instrumentation using Labview PHI, 2010,

Gregoary J. Pottie / William J. Kaiser, Principles Of Embedded Networked Systems
Design, CAMBRIDGE UNIVERSITY PRESS (CUP), 2016

L B

4. Jenathan W Valvano, "Embedded Microcemputer systems”, Brooks/Cole, Thomson, 2010,
5. Cory L.Clark,"Labview Digital Signal Processing & Digital Coemmunication, ThMcH, 2005
6. Lisa K, wells & Jeffrey Travis, Lab VIEW for everyane, Prentice Hall, New Jersey,1997.
7. H 5 Kalsi, *Electranic Instrumentation™ Second Edition, Tata McGraw-Hill, 20086,
8. K.Padmanabhan, S.Ananthi A Trealise on Instrumentation Engineering | K Publish, 2011
9. Gary Johnson, LabVIEW Graphical Programming, Second edition, McG Hill, Mewyark, 1957,
Mapping of Course Qutcomes [COs) with Program Outcomes (POs) Program Specific Outcomes
(PS0s)
POs PSOs
COs | 4| 2| 3|4 | 5| e| 7| 8| alt0| 11 12| 1 2 5
coM 3 3|2 3 2 3
coz 3| 3|2 3 2 3
co3 3l 3|2 3 2 3
COo4 3 3|2 3 2 3
- cos 3| 3|2 3 2 3
High 2 Madium 1 Low
Fosead in Bosed ing Meoting (00 10.21) Agunored in Acadamic Councl Massing (11,10.21)

CHAIRMAN -BOARD OF STUDIES
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o System T
M E. Embedde

BT T = s,

 Formative nssessmant k Total mg
Bloom's Assessment Component i s
Level e
Remember | Classroom or Online Quiz 5 L
Understand | Class Presentation/Power poini presentation ! 5
Allendance L ‘
—_._._._—ﬂ_'_._._.—-_‘_-_\-ﬁ
| Summative Assessment —-——T'_'_'_'_'_'_._-_-_—_H'
Bloom's Category i 2 Examination (g
(7.5) [T.5) __,_{'llﬂ—-—" 20 l
Hemember 0 10 13 20
Understand 10 10 60
Linde L — __—{D_T_i‘ —
Analyze 0 u ==
Evaluate 0 g 5 0o
Create 0 0

Passed in Board of Fludies Meeting (09.10.21)

OF STUDIES

Aaprowed in Azademic Council Msating (11.10.21)
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LIST OF PROFESSIOMNAL ELECTIVES
SEMESTER-I

20PESE11 DEVICE DRIVER EMBEDDED LINUX

En I=
=]
(%]

= ]
ature of Course Frofessional Elective .

“Fre requisiies fundamentals of Cinux Operaling sysiam i
Course Objectives
1. To expose the students te the fundamental
commandsand shell programming
2. Toteach the history of embedded Linux, various distributions and basics of GNU
CrossPlatform Tool Chain.
3. To study on differemt Host-Tg
andperormance tuning .
4. Tointroduce the concept of configuring kemel using the cross-platform tool chain,
5. Toinvolve Discussions! Practice/Exercise onto revising & familiarizing the concepts acquired
overthe 5 Units of the subject for improved emplaoyability skills

5 of Linux Operating systemn, ils basic

rgel setup, debug and various memory device, file systems

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

CO.Mo. Course Outcome Bloom's Level

co1 Executing Linux deskiop and GMU tool chain with Eclipse IDE Apply

Finding cross compile Linux kermel and port it to target board
co2 9 ¢ g Analyze

Add applications and write customized application for the Linux kernel in
CO3  [the target board Apply

co4d Students wil study about distributions and cross platform tool chain. Linderstand

mproved Employability and entrepreneurship capacity due to
cos  |knowledge up gradation on recenl lrends in embedded systems Understand
design

Course Contents:

UNIT | FUNDAMENTALS OF LINUX
Basic Linux System Concepts: Working with Files and Directories - Introduction to Linux File system -
Workingwith Partifions and File systems - Undersianding Linux Permissions: Using Command Line Teols:
Executing Commands from the Command Line - Gelting to a Shell - Popular Command-Line Commands -
Working wath the Bash Shell

UNIT Il VARIOUS DISTRIBUTIONS AND CROSS PLATFORM TOOL CHAIN

Introduction - History of Embedded Linux - Embedded Linux versus Desktop Linux - Commercial
Embedded Linux Distribution - Choosing a distribution - Embedded Linux Distributions - Architecture of
Embedded Linux -Linux Kemel Architecture - Porting Roadmap - GNU Cross Platianm Toolchain

UNIT Il HOST-TARGET SETUP AND OVERALL ARCHITECTURE 9
Real Life Embedded Linux Systems - Design and Implementation Methodology - Typas of HostTarget
Development Setups - Types of HostTargel Debug Selups - Generic Architecture of an Embedded
Linux System - System Startup - Types of Boot Configurations - System Mamory Layout - Processor

Architeciures - Buses BWEES = 110 = Storaga

Fadied in Board of Si wding (00.10.21) Agpored i Acminimie Cownel Mewmy (11,18.21)

CHAIRMAN - BOARD OF STUDIES




4 System Technologias (R2020)
ME Embedoe

]
UNIT IV KERNEL CONFIGURATION . Toolchain - C Libra®y ARematYeL,
A Practical Project Warkspace - GNU Cross-Platferm DEWW:-;?-t Envirgnment - TE"“'”IE" Rasic gs ;
Other Programming Languages - Eclipse: An Integrated Dewalel mel - installing the !':emﬂ Main S 5:}”' '
Selecting a Kernel - Configuring the Kemel - Compiing the e images - Device i © |
Filesystem Structure - Libranes - Kemel Modules and Kermel
Applications - System Initialization 3
UNIT V LINUX DRIVERS
Introduction in to basics on Linux drivers, introduction 10 GNU ¢
programming one serial driver for developing application using inux

ross platform Toolchain- Case study on

Driver

delil'lﬂﬁ far irnprm'ﬂd 1-'Eafhil'q

Note: Class room discussions and tutorials can include the following IEFm| arithms for Practicing Shed

: ; ; : A :
flearming process: Discussions/Practice on W!::;h*i’:‘hﬁégnaﬁﬂ%nd;fw % Leamning Debugging and

Programming in Linux / Developing progra
Profiling/Linux Driver inlerface
TOTAL: 45 PERIODS

REFERENCES: o, . . ded
1. Karim Yaghmour, Jon Masters, Gilad Ben-Yossef, and Philippe Gerum, Building Embed
LinuxSystems 2™ Edition’, SPD -O'Reilly Publications, 2008 —_—
2. P.Raghavan Amol Lad. Sriram Neelakandan,"EmbeddedLinux yslem
Design &Development Ausrbach Publications, 2012 o -
3. ‘William ven Hagen, ‘Ubuntu Linux Bible 3rd Edition’, Wiley Puhl_lshlng Inl_:.. 20 ! o
4 Jonathan Corbet, Alessandro Rubini & Greg Kroah-Hariman, 'Linux Device Drivars 3
Edition’, SPD -0'Reilly Publications, 2011 )
£ Robert Love "Linux System Programming, SPD -O'Reilly Publications, 2010
[ Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes (PS0s)
ree PSOs
cos [ 4| 2| 3|4 | 5| 6| 7| 8 9|10] 11 14 1 2 3
co al 3| 2 3 2 3
co2
3] 812 3 | 2 | s
C03 1 2
: 3 | 2| s
3 2 3
CO5 3l 3|2 =2t
3 High 2 Medi H 2 3
8
e Iurm 1 Liie A

Passed in Board of Spldhes Masting (0910 21) -
ovad in Actdemic o
ouncl Meating (11.10.21]
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ME Embuckiond Syatom Fachnablogias (R202d)

“Formative assessment

| a N
EI I‘s - — S PR
! Level Assessment Component Marksa Tatal marka |
!_HITT-'!I'-'"\‘E"I;T.":F' | Classroom or Online Ouie — -l
-—ll-?.-"l-'p1?5E'+Ciaﬂ¢§ﬁﬁmTﬁ¥m5ﬁﬁﬁ.-.- 5 -
i : ' Attendance - — ; ,
“Eymmative Azsessment J
. Bloom’s Category '-"-'-';l‘ltihuuus Asnngmm Toois . -——i
1
| Lt LLE) (10) Examination (60)
S L 10 10 70 '
iingsrsiamng 10 0 o o
“Eooh 0 3 L 20 |
s v o o : |
| Eveluats 0 5 5 g |
| Creste il o 5 g I

Aot

Fatees m Bosf of Bhoden Mastaeg (b 1031}

CHAIRMAN - BOARD OF STUDIES
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M . Embedilé som i
— ~ e LJ__F'}:
ING 110|al.
Z0PESE12 ADVANGED DIGITAL SIGNAL PROCESSTTY .
e St e Ty a1 A e = _'____—I—_-—'_‘—_._
“Nature of Course Professional Elactive e .
“Pre requisiics fundamentnls of dlg&'ll_ﬂ@ﬂﬁc,_@?—q“—-— —

Course Objectives I
1. To expose the students to the fundamentals of digital signa
domain& isapplication -
To teach the fundamentals of digital signal processing i
application e DS
To compare Architeclures & features  of Pragrammable
logicalfunctions of DS Processors o
To discuss on Application development with commercial [“"“"3’_:'[.'].'? F“.I o CONGE
To involve Discussions/ Practice/Exercise onto revising & familianizing
the5 Units of the subject for improved employability skills
Course Outcomes

processing in frequency

iima-frequency domainé is

processors & dovalop

Ces50rs .
pls acquired over

A B M

On suceessful completion of the course, students will be able 1o Blaonvatan
CO.No. Course Outcome 2

Students will leam the essential advanced topics in DSP that are necessary Understand

CO1  |for successful Postgraduate level research T
i in
coz | Sdens will have the ability fo salve various types of practical problems Apply
EF ; digital filters,

Comprehend the DF Ts and FF 15, design and Analyze the
co3 |comprehend the Finite word length effects in Fixed paint DSP Systems Analyze
co4 Thelu conceptual aspects of Signal processing Transforms are introduced Undarstand

Improved Employabiiity and entrepreneurship capacity due to knowledge up Understand
CO6 |gradation on recent trends in embedded systems design

Course Contents:

UNIT | FUNDAMENTALS OF DSP _ _
Frequency interpretation, sampling thearem, aliasing, discrete-time systems, constant-coefficient difference
equation. Digital filters: FIR filter design - rectangular, Hamming,Hanning windowing technique. IR
filter design - Butterworth filter, bilinear transformation method, frequency transformation.

Fundamentals of multirate processing - decimation and interpolation

LIMIT Il TRAMSFORMS AND PROPERTIES

Discrete Fourier transform (OFT): - properties, Fasl Fourier transform (FFT), DIT-FFT, and DIF-FFT.
Wavelet transforms:Intreduction, wavelet coefficients — orthonormal wavelets and their relationship to filter
banks, multi-resclution analysis, and Haar and Daubechies wavelat

LIMNIT I ADAPTIVE FILTERS :
Wiener filters - an introduction. Adaptive fiters: Fundamentals of adaptive filters. EIR a daptive Filter -

steepest descent algorithm, LMS algorithm, NLMS, applications - channel equalization. Adaptivé
recursive filters - exponentially weighted RLS algorithm
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ME Embedded System Technologes (RZ020)

JNIT IV ARCHITECTURE OF COMMERCIAL DIGITAL SIGNAL PROCESSORS 9

pproduction t-n_::m'nmmcml digital signal processors, Categorization of DSP processor - Fixed point
and floating point, Archilecture and instruction set of the TI TMS 320 C54xx and TMS 320 Céxxx DSP
processors, On-chip and On-board peripherals - memory (Cache, Flash, SDRAM), codec. muhichannel
buffered 1O serial ports (McBSPs), interrupts, direct memory access (DMA), timers and general purpose

[0

UNIT V INTERFACING /O PERIPHERALS FOR DSP BASED APPLICATIONS 8
[atroduction, External Bus Interfacing Signals, Memory Interace, 'O Interface, Programmed 1o,
interrupts, Design of Filter, FFT Algorithm, Application far Serial Inerfacing, DSP based Power Meter,
position control , CODEC Interface .

wote: Discussions / Exercise / practice on signal analysis, transforms, filter design concepts wilh simulation
tpals such as Mat lab / Lab view 7 CC studio will help the student understand signal processing concepls
and DSP processors, Overview of TMS320C54xx and TMS320C67xx fother DSP Starter Kits, Introduction
to code compaoser studie (CCS), Board support library, Chip support library and Runtime support library,
Generating basic signals, Digital fiter design, Spectrum analysis, Adaptive filters, Speech and Audio

processing applications.
TOTAL: 45 PERIODS

REFEREMNCES:

1. John. G. Proakis, Dimitris G. Manolakis, "Digital signal processing”, Pearson Edu, 2012

2. Sen M.KuoWoon-Seng 5.Gan, “Digital Signal Processaors- Pearson Edu, 2012

3. leachor E. C., Jervis B. W "Digital Signal Processing: A practical approach, Pearson-

Education, PHI 2002

4. Shaila D. Apte, * Digital Signal Processing”, Second Edition, Wilay, 2016,

5. Robert  J.Schiling,Sandra  L.Hamis"Intred. To  Digilal  Signal  Processing
withMatiab® Cengage, 2014,
Steven A, Tretter, *Communication System Design Using DSP Algorithms with Laboratory
Experiments for the TMS320C6713™ DSK®, Springer, 2008.
RulphChassaing and Danald Reay, "Digital Signal Processing and Applications with the
TMS3I20C06712 and TMS320C6416 DSK®, John Wiley & Sons, Inc,, Hoboken, Mew Jarsay,
2008,
E. K.P. Soman and K.L. Ramechandran,Insight into WAVELETS from theory to practice, Eastern

Economy Edition, 2008
8. B Venkataramani and M Bhaskar *Digital Signal Processors”, TMH, 2™, 2010
10. Vinay K.Ingle,John G.Proakis,"DSP-A Matlab Based Approach”,Cengage Leaming, 2010
11, Taan S .Elali, Discreta Systems and Digital Signal Processing with Matlab®™ CRC Press2009.
12. Monson H. Hayes, "Statistical Digital signal processing and modelling”, John Wiley & Sons, 2008.
13, AvatarSing, 5. Srinivasan, ‘Digital  Signal Processing- Implementation using
DSPMicroprocessors with Examples from TMS320C54xx”, Thomsen India, 2004.

~ o
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' Formative assessment —
Bloom's Total —
L evel Assessment Component Marks | marks
| Remember Classroom or Online Quiz -
Understand | Class Presenlation/Power point presentation 15
Atlendance
‘Summative Assessment
Bloom's Category C::nunuuus Asaesszment Tests . Terminal
{7.5) (7.5) [10) Examination
(60)
Remember 0 10 10 ]
Understand 0 10 10 g '
4]
Apply 30 30 30 B
Analyze 0 0 i g 7S
Evaluate 0 0 ] e
0 0
Create 0 i]
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M E Emimscdde Systom Tochmalopoes (FR0E0
LIST OF PROFESSIONAL ELECTIVES

= SEMESTER-I
_—FEEE21 e —— - — - - - I - —
20 EMBEDDED PRODUCT DEVELOPMENT LLLTH PG
P W . g 3
Waiure of Course | Professional Elsciive 12; 9
l-Fh,._rEgmﬂES m‘ﬁ Eyﬁmm
course Objectives
1. The course aims al providing the basic conce ts of prod i
2. product features and its architecture PR den,
3. student can have a basic knowledge in the common features a produd
4. how fo incorparate them suitably in produet.
5. Toleam aboul Embedded Products design.
Course Qulcomes )
On successful completion of the course, students will be able 1o
. CO.Ho. Course Cutcome Bloom's Level
. coy |understand the integration of customer requirements in product design | Uncersass
Apply structural approach to concept generation, creativity, selection and ;
COZ  lesting . ApPLY
Understand vanous aspects of design such as industrial design, design of :
€03 \Consumer specific product , its Reverse Enginesring manufaciure KT
Imterprating various aspects of design such as industrial design, design
coa  |ol.economic analysis and product architeciure | Undersiznd
Implementing Discussions/ PraclicelExercise oo revising & familiarizing tha
cos [concepts acquired over the 5 Units of the subjedt for improved employabilrty Aoply
kills
Course Contents:
URIT | CONCEPTS OF PRODUCT DEVELOPMENT 12

Need for PD- Generic product Development Process Phases- Product Development Process Flows-
Product Development arganization structures-Strategic importance of Product Planning process -
Product Specifications-Target Specifications-Plan and establish product specifications - integration of
customer, designer, material supplier and process planner, Competitor and customer - Understsnding
customer and behavior analysis. Concept Generation, Five Step Method-Basics of Concept selzction-
Creative thinking —creativity and problem solving- crealive thinking methods- generating design concepts-
systemalic methods for designing -functional decompaosition - physical decomposition

UNIT Il INTRODUCTION TO APPROACHES IN PRODUCT DEVELOPMENT 12
Product development management - establishing the architeciure - creation - Product Archinecture changes
- variely - component standardization . clustering -gecmetric layout development - Fundamenal and
incidental interactions - related system level design issues - secendary syslems - archileclure of the chunks
- creating detailed interface specifications-Portfolio Ar:hHav:lu_ru- cnr_npelil'nre benchmarking- Approach for
the benchmarking process-Design for manufacturing - Industrial Design-Robust Design — Prototype basics
- Principles of prototyping - Planning for protolypes- Economic & Cost Analysis -Testing Methodologies-
Froduct Branding

Faseea mﬁ?ﬂudm Rassling (09,10.21) Appiowed in Acadernic Courcl Meetng (11,10.21)

CHAIRMAN - BOARD OF STUDIES



ME. Embadded Systam Technologies (R ?ﬂzai.

UNIT 11l INDUSTRIAL DESIGN STRATEGIES \ serformance and manufacturin
Role of Integraling GAE, CAD, CAM tools for Simulating produe'F

electronically- Basics on revorse engineering - Heversﬁ f;m
software components - Recycling real-time pmbedded SO wln 2
Incorporatingreverse engineering for consumer product develop

§
: NG Proce
ginEEFiﬂg strategies - Fmdmg Ie Sy

hased approach and its logicay et
ant -case study on DeskJet Pﬁ"ma%r i

UNIT IV ELECTRONIC PRODUCT DEVELOPMENT STAGES _ bk e '
of Sensor, Voltage Supply, Power supply protection, Groun mguwarﬂ design and testin HW"I
Thermal protection with heat management - PCE design steps - S0 g ""ﬂhﬂd-!
documentation,

UNIT V EMBEDDED PRODUCTS DESIGN |
Creating general Embedded System Architecture(with Case study example Mfﬂt;ferdf’:;}m ! Deshy
Printer./ Robonoid as a product) -Architectural Struclures- Criteria in selection of Ha re & Softwgy
Components, processors, inputfoutput interfaces & conneclors, AI:IH: Sg.:slem JMemory, l:hnu;!.g B
Communication Standards, Criteria in selsction of Embedded OS/Davice Dm'-erls. Meed f:;lr Developing i
IDE, Translation & Debugging Tools & Application Software, Performance Testing, Costing, |3!Erl'|i.‘hrr|..e|r|¢',,‘-I
Documentation

Mote: Class room discussions and wiorials can include the fallowing guidslines for improved teaching /
leaming process: Term Project/Presentation on specific product design can be given for Assessment

TOTAL: 45 PERIODS

REFERENCES

1. Product Design and Development”, Anita Goyal, Karl T Ulrich, Steven D Eppinger, McGraw -
Hillintemational Edns.2018/ Tata McGrawEducation, ISEN-10-007-14679-9
2. R.G. Kaduskar and V.B. Baru, " Electronic Product Design”, Wiley, 2014,

3, George E.Dieter, Linda C.Schmidt, “Engineering Design®, McGraw-Hill International Edition.4th
Edition, 2019, ISBN 375-007-127183-9

4, Stephen Armstrong, Engineering and Product Development Management ; The Holistic
Approach, CAMBRIDGE UNIVERSITY PRESS (CUP),2014

5. Rajkamal, *‘Embedded system-Architecture, Programming, Design’, TMH, 2015,

6. KEVIN OTTO & KRISTIN WOOD, "Product Design and Development®, 4th Edition, 2013, Produdt

DesignTechniques in Reversa Engineering and Mew Product Develg : pets
(LPE),2001./1SBN 9788177588217 pment, , Pearson Ed

V
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Formative assessment
ooim's Total
Loval Assossmont Componant Marks marks
Famiemibing l'_l__lfl_l}ﬁmnm ar Online Quiz 5
Undmstand | Class Prasentation/Power point presentation 5 15
B Alendanca 5
}murnﬂ_tlvg Assoasment .
Dlaom's Calogory G:':‘nllnunus As mss;nnnt Tests ; Terminal
: . {7.5) (7.5) (10) Examination (80)
Remembier 10 10 10 20
U!Himr.lim-r] - 10 10 10 20
Apaply = a0 30 30 60
Aasalyzes ] ] o 0
Evahinte - —— 0 Q a 0
Lot == ] i] a 1]
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W E. Embedded system Technalogies (R202q)
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AGEMENT
20PPE34 ELECTRIC VEHICLES AND POWER MAN E

i S
Nafiro o Course | PoleseonalEledve
Pre requisites Power Managemenlt Syslem

Course Objectives .

To understand the concept of electrical 'u:BhI'C'Eﬁ

To understand the concept of the cperations ; .

To understand the need for energy storage in hybrid ""Eh":IE: rechnalogies
To provide knowledge about various possible energy storag i various energy slorags
Leamers will understand the operation of Elecinc vehicles a

Technologies for electrical vehicles.

Course Qutcomes )

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

Ll S

Bloom's
CO.No. Course Outcome Level
Learners will understand the operation of Electric vehicles. Understand
co1
Learners will understand the operation various energy storage "
CO2 |technalogies for electrical vehicles Pply
co3 Leamers will understand the used in electrical vehicles Understand
cos Design the electrical vehicles Analyze
cos [Discuss the design issues EV. Understand
Course Contents:
UNIT | ELECTRIC VEHICLES AND VEHICLE MECHANICS g

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings, Comparisons of EV with
internal combustion Engine vehicles, Fundamentals of vehicle mechanics,

LINIT Il ARCHITECTURE OF EV's AND POWER TRAIN COMPONENTS 9
Architecture of EV's and HEV's - Plug-n Hybrid Electric Vehicles (PHEV)- Pawer train components
and sizing, Gears, Clutches, Transmission and Brakes,

UNIT Il CONTROL OF DC AND AC DRIVES ]
DC/DC chopper based four quadrant operations of DC drives - Inverter based V/f Operation

(Motoring and braking) of induction moter drive system - Induction motor and
based vector control operation - Switched reluctance motor (SRM) drivas. permanent motor

UNIT IV BATTERY ENERGY STORAGE SYSTEM

Batlery Basics, Different types, Baltery Parameters, Ballery modeling, Traction Batteries

UNIT V ALTERNATIVE ENERGY STORAGE SYSTEMS

]
Fuel cell - Characteristics- Types - hydrogen Storage Systems and Fuel cell EV

- Ultra capacitors-

Fﬂ;:ﬁd in Boand of Kty L I'IHIIIG [ r, . I "ml'ﬂl’ltdhn:idm
n[ -
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ME, Embocidnd System Technalogios (R2020))

Nolé: Flaff H?n?: Esmssh!ms and Tulotials can Include the following Guldelines for improved
Tap EE k?p racess. Practice through any of Case studies through Exercise/Discussions
on Design , Development of embedded solyfions using raconfigurable processor support

TOTAL: 45 PERIODS

REFERENCES

1. Igbal Hussain, "Eleciric and Hybrid Vahicles: Design Fundamentals, Second
Edition” I_ZFIE Press, Taylor &amp; Francis Group, Second Edition {2011).

2. Al Emadi, Mehrdad Ehsani, John M.Miller, *Vehicular Electric Power Systams”,
Special Indian Edition, Marcel dekker, Ine 2010..

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Specific
Outcomes [PS0s) ]
POs P50s
COs 1| 2| 3|4 | 5| 8| 7| 8| al10] 11| 12 1 3
col il 3|2 3 2 3
coz 3l a2 3 2 3
cO3 3| 3| 2 3 2 3
co4 3| 3| 2 3 2 3
cOs al 3| 2 3 2 3
3 High 2 Medium 1 Low
Formative assessment e
Ht-:?;s Assessment Component Marks marks
W
“Bamember | Classroom or Online Quiz 5
Undersiand | Class Presentation/Power polnt presentation 5 15
Attendance 5
5 tive Assessment
ummate c;:mth'iunm Assessment Tesls . Terminal
Bloom's Category (7.5) {7.5) {10) Examination (60}
Remember ::E_ ::g :g g_g
Enn;rstand 30 i 95 Eﬂﬂ
Anclyze 0 : ! 0
Evaluate g g 5 5
Create
P 7&‘ sating {05, 10.27) Appraved in Academic Councdl Messing {11.10.24)
aated in Board !
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Embaddod Systam lachnaloging (R2a, B
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ME.
e LlTler:
SRS ¢ DESIGN Plel
- EFHQ.—;EEE,EH AND SO 310|qgl1
| RECONFIGURAB I —~13/

-EDPEEEEI‘ e ———— |
Watuiro of Courso_| Prolessiond] Eﬁ;}ﬁi;ﬁﬁa@:@@:@Eﬂﬂrﬂ_ﬁ'ﬁ’i———-—-—_::
Pre roquisites | Bnsic of RecORTE=—=—""" |

COURSE OBJECTIVES _ cor technologies

To introduce tho Reconfigurabile P hla Processor

1, jcjuira
2. Tolamilarize the need ;m:ll role of Reconfid :
. embedded system applications- ded Processo
:::. $:?$a|1 I:I:gl knowledge of Reconfigurable embed
5. real ime applicatons.
Course Dutcomes beableto
On successful completion of the COUTSE, students will b€ 377 Bio En"—g""]
l_{:l::l Mo course Qutcome = LEEL__
r kit - i rable !
e g Syaman Choe| A
i it an im
cot  |processars which makes | |
(So0Cs) : : S
Recenfigurable processors have fisen 1o prominence as 3 Al |
COZ |dominant computing platform |
Understand vanous aspects across embedded, Eﬁf?;'sﬂ“drgﬁé i |
co3 [and high-perfarmance application domains during rstand |
- Improved Empln:.'ﬂdblt_lt:,l and entrepreneurship capacity due 1o Undbicad
nowledgae up gradation :
— The concepls recent trends in em hedded systems design Analyza i
Course Contents:
UNIT | INTRODUCTION 8

Introduction to reconfigurable processor- Reconfigurable Computing-Programming elements and
Programming Tools for Reconfigurable Processors, ASIC design flow- Hardware/Software Co
design- FPAA Architecture overview- recent trends in Reconfigurable Processor & SoC.

UNIT Nl PROGRAMMAELE LOGIC DEVICES CPLD 8

Introduction 1o Programmable logic devices, SPLDs, CPLD building blocks- Architectures and
features of Alera:MAX 7000, MAX V- Xilink XC 9500, Cool Runner-I.

LINIT I PROGRAMMABLE LOGIC DEVICES FPGA |
FPGA architecture overview- Challenges of FPGA processor design-Opportunities of FPGA
processor design- Designing Soft-core Processors = Designing Hardcore Processors -

hardware/software co simulation- FPGA to multi core embedd ; d
computer system. edded computing- FPGA based on-bod

UNIT IV RECONFIGURABLE SOC PROCESSORS 9
SoC Overview -Architecture and applications of Xilinx W
Cyclone V -Triscend A7, ES- Atmal FPSLIC- Multicore E:?g;ﬁx 1 POy 77000, A o

UNIT V RECONFIGURABLE PROCESSOR
. _ AND SOC APP 9
]_I:lejr_l;ugﬁgurdalgﬂ prﬂcasbiur_ based DC motor contral- digital filter desion LICEFIEHE jopment:
igh Speed Data Acquisition -Image Processing application. Adf et phﬂnﬂ-dma
High: controller implementation for mob®

?&W

Paszed in Boa b Msmiing {070 10.21)
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ML Fantuietend Gypaton Toetwdoges (el )

st Clss Hoom Hecusnions nng
Tonehing ILearning Procons: Prog
nesign . Development of ombedd

U Tutetinls can inchide the fllaing Cidebines for mmgroed
e eonigh any of Caee studies through E rercmeTiscussions on
0 solutians using meonfigurabies prooessar suppon

TOTAL: 45 PERIODS

REFERENCES

1. Murmi, Jor (Ed.) "Procosnor Daslgn Svatam- . (s and FEGES™
spiingor, 2017, lin Bynstam-On-Chip Compating Tor A5

2, lan Grout, "Digital system doslgn with FPGAS and CPLDs" Elsevier, 2016,

3, Jono Cardosa, Michael Hibner, "Roconfigurable Computing: From FPGAsto
Hardware/Soliware Codesign” Springer, 2011,

4. Ron Sass and Andorow G.Schmidl, * Embodded System design with platform FPGAS:
Principles and Practicos®, Elnovier, 2010,

5. Steve Kills, "Advanced FPGA Doslgn: Architnclure, Implemenation, and Optimization”
Willay, 2007

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

Specific Outcomaos (PS0s)
POs PS0s
COs | 4| 2| a|4| 5| o 7| 8| af10| 11 12 1 2 3
coi 3 3|2 3 / 3
coz al 3|2 3 2 3
co3 3 a2 3 2 3
co4 5 3|2 3 2 3
cOos 3l 3|2 3 * a
) High 2 Medium 1 Lo
Formative assessment
= tal marks
Bloom's Assassment Component Marks L
Level : i 5
Remember | Classroom or Online Quiz : . 5 15
Understand | Class Presentation/Power point presentation 5
i Atlendanco
t
e
Eummaltmf'-fg_ Assessment Eontinuous MEL'.;E ment Tests 5 Terminal
Bloom's Catagory {?151 (7.5) (10} Examination (60}
Remember 10 13 :g gg
| Understand _ﬁ1 EI 30 a0 60
Apply :-J‘ﬂ— ] 0 0
“Analyza 0 D L
Evaluate E i 1] 0 J
Craate

}\}/ Apmaved in Acodemic Counal Mesting {11.10.21)
r:n:ﬂ,“ H% ing Mesling “:gﬂ_‘ll:l.!”
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S OMATION OF
EMBEDDED NETWORHKING AND AUT
ZFERESR ELECTRICAL SYST EM_ ) |
_Nature of Course Pﬂfﬂssiﬂn'.ﬁ'lﬁb@@iz_';________ RS ___—Q
Pie Taquaies Digital Based applications__ e

COURSE OBJECTIVES:

The objectives of this course 10 impart knowledge in

the fundamenials of image processing

the techniques involved in image enhancement

the low and high-level features for image analysls
the fundamentals and significance of image compression
the hardware for image processing applications

o B

Course Outcomes
On successtul completion of the course, students will be ableto _ ————

Bloom's LE"!Q

—

C0.No. Course ODutcome

e B T
The leaming process delivers insight into categorizing various ip-
CO1 o/p cﬂnligl.?ral:;bnns of computational processors with I-n'iF"'U""Ed Understand
communication strategies —
Students will study about different embedded open SoOUrce and
co2 [cost effective techniques for developing =glution for real time Apply
applications.
tudents will acquire knowledge on different platforms and
co3 [nfrastructure for Smart system design. Understand

Improved Employability and enlerprene rship capacity due to
cO4 Fcnuwiedge upgradation on recent trends in embedded systems Understand

design .
Students will leamn the art of implementing embedded
CO5 lsystem for smart applications and control. Apply

Course Contents:

UNIT I EMBEDDED PROCESS COMMUNICATION WITH INSTRUMENT BUS 9
Embedded Netwarking: Introduction - Cluster of Instruments in System: introduction 10 bus
protocols, connectors, Bus Architecture & Interfacing of external instruments to - RS 232C,RS-
422, RS 485 and USB standards - embedded Ethernet - MOD bus and CAN bus '

UNIT I WIRELESS EMBEDDED NETWORKING )
Wireless sensor networks - Intreduction - Sensor node architecture - : i
sensor nodes -Network Topology -Localization -Time Synchrnniz‘::rt?un ‘?fé?mﬂrmaﬂy _auatﬂ‘
protocols - SMAC -Energy efficient and robust routing - Data Centric ro il HﬂiF'EF:T‘
censor networks; Applications - Home Control - Building Automation - |nﬁu5m:l“25mﬁpp:ll¢atmns
mation

UNIT I BUILDING SYSTEM AUTOMATION

Concept of Uc Based & PC based data acquisiion - Concept of Vi : »

Programming Environment to bulld a Vinual Instrumentation Eu'ildf. itual Instrumentation -

graphical user interface  programming-Programmable Lﬂm}: Eﬂ“;%”z!;f:lla:ﬂ mzutnmaim:id ‘:Iri!-
-introduction-La

Functional Block prﬁ@,\rir;njlguﬂaﬁa study on Temperature conrol, Valve se
: quencing control

Passed in Board ol Stghe Meeting {09.10.21
in Boar ) Approvad in Academi Council i 1,ﬂ_wzll
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Mt Dinidhieiel Syt o (H2031)

uIT IV I"'"l}:f' lﬁnﬁmﬁmnﬂ‘"“ EMDIDDED CONTROL O HLIGTRIGAL APPARATUD 9
!il""!'*‘“n_ﬂ”“,' i T|-|'||'H|'l H'“'Im“‘"‘" L e Villags, Ciirand, e, Torque, Pasiian, Prosmity,
Fodi, L9 it .llln yéuglon By systom. gt enstitionng clrea design- canpitarsl nrobadded
yoroneor intoling W CHEA =thonlgn suteomntion mip pretetion of alacirenl npplinncess (IR0
pnsod dligghad eontrolon for sswilehing Achimons: Hovrvry imilors, {5“,”,."},;,.;“,””. [ashiniyn

UNIT V EDT:HUH:;I:!&:IL‘IJN FOR LARGIE ELECTRICAL BYOTIIM AUTOMATION 9
fntn hn:u..:I!: :Il._ g, Communlention, Event Progeaaing, snd Poling Prncipes, HOALA
eyt princhon = outage manngamont- Doclalon suppon appllction for sobstition HUNG TR,

petended contiol loador aidomation, Padommmnes mm s
' : it I tmie, GOADA Liats
sndols, noad, sourcos, iIntorfnce, Wiy aintl raspornes tm

NOTE Discussions/Exorclaofrocticn on Workbench islmulstors: on the hasics pterince of SENSOME,
aciuntars to miciocontrollars, ok of virual Instrumantation eoftvara packages! simulators! spacial
microcontrolierns for Vo port commauntention with alactreol londs,

TOTAL: 46 PERIODE

REFERENCES:
1. Control ond autormntion of elocticnl power distrbution systems, Jameas Nonhcots-
sreon, Robort Wilson, CRC, Toylor and Francs, 2000
Krzysziol Inlowskl,"Smon Grid Infeastniciure & Mistwerklng”. THcGH, 2012
Rebert Folud], Bullding Wiraloos Sonoor Meatwerks, O Rellly, 2011
W.Balton,Programmabile Logle Controllsrs, Sth Ed Elnelver, 2010,
1S:IP'-::rnn-“_l!..Ir1| Wu,Yu-Chooe Toong,{"Wirakoons Ad o Bestwrsrking, PAN, LAN, SAN Aurahach
ub, 2012
Jan Axclson 'Emboddod Ethornol and Internet Complata’, Ponram publications
Bhaskar Krishnamachari, ‘Notworking wissloss senaory’, Cambridge progs 2005
Robert H. Bishop, “Loarming with Lab-View" Proticeo Hall, 2009
. Sanjay Gupta, "Virlual Inoirumantation, LABVIEW®, T, MNaw Dalhl, 2003
0 Emnest O, Doeblin and Dhanosh N Manik, * Moasrement Systams - Application
and Design®, Sth Edn, TMH, 2007.

LN ae el Pl

- 1

Mapping of Course Oulcomoes {:‘_!_ﬁ_n: with Pregram Quicomes (POs) IT-‘_rnumm Spociflc
Outcomas (FS0s)
POs PSOs

cos | 4[ 2| ala| 6] 6| 7| 2] @j0f 17 12 1 2 3
co1 al 3| 2 3 2 3
coz 3| 3|2 3 2 3
co3 3|2 3 2 3
CO4 al al 2 3 2 3
CO5 |l 3| 2 =it 3 2 3

3 High 2 Medium 1 Low

Fassed i fom Ut ime lAepting (081221} Apervnd im Acpdemic Council Mamng (11,1021
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Approved in Academic Coundl

Format e
Bloom's Assessmant Companent
e - —— .
Comember | Classroom of Online Quiz B
Understand _{EM point presentation =
"_| Attendance 5 | 15
[Summative Assessment —_—
3 Continuous ASSESS ment Tests
Elaom's mtﬂ'gﬂ'l']' i i 7 Te_m-;l-;l_""-n
(7.5) (7.5) (10) Exa
“Remember 10 10 10 mi’%““[ﬂ]
Understand 10 10 i0 S
ply a0 30 30 -
Analyze 8] 0 0 i —
Evaluate 0 0 W] T
| Create y] i) i) i
Passad In?&n! Sludies Maoting (09, 10.27)
,'Ilﬁ.r!'
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ME, Embocideed Systam Technologies (R2020))

20PESE3Y . T i '
’, SMART SYSTEM DESIGN LIT PIC
—— = _ j3|0{0(3
|‘ Nature of Course | Professional Eleciive :
pre requisites | Digial Elecironics Based appiications
cOURSE OBJECTIVES:
The objectives of this course to impart knowledge In
1. Tounder 5131"::‘ about Ih'.! sman system lechnologies and its role in real time applications
2. 10 IB”PE?E_** he'“s 1o different open source platforms and Attributes.
3. Tofamiliarize the design and development of embedded system based system design.
Course Outcomes
On successful completion of the course, students will be zbie to
Bloom's
I_-E:E;I.'I"-Iu- Course Ouleome Leval
' The leaming process delivers insight into categorizing various Up-
| ofp configurations of computational processors with Improved d nd
CO1  communication stralegies Understa
I Students will study about different embedded open scurce and
coz |cost effective techniques for developing solution for real time Apply
). applications.
I Swidants will acquire knowledge on different platforms and
| o3 |Infrastructure for Smart system design. Analyze
| Improved Employability and enterprenership capacity due to
cos Fnul_-'.'ledge upgradation on recent trends in embedded systems Understand
asign .
udents will leam the art of implementing embeddad Apply
| co stem for smart applications and cantral.
UNIT | INTRODUCTION . ’
Overview of smart system design and requiremants- Hardware and software salection & co-design-
Communications-smart sensors and actuators-Open-source resources for embedded system-
android for embedded system - Embedded system for Ecommerce- Embedded system for Sman
card design and development -Recent trends.
UNIT Il MOBILE EMBEDDED SYSTEM : 3
Design reguirements-Hardware platform- 05 and Software development P131'I'c|rrn-_|'l.|'|c|l:||.l9 .!ﬁ.ppa
develapment- Applications: heart beat monitaring, blood pressure monitoring, mabile banking and
apphances control.
UNIT 1 HOME AUTOMATION: P
Home Automation System Architecture-Essantial Componants- Linux and Raspberry Pi - design
and real ime implementation.
UNIT IV SMART APPLIANCES AND ENERGY MANAGEMENT 9
Overvigw- functional requirements-Embedded and Intagrated Platforms for Energy Managemant-
E.I'IErg!'l Measuremeani Tag;hnlquaﬂ- far Smanrt M[I“ﬂ'smﬁﬂ Embeddead App"ﬂ“cﬂs NH“’H’U[H -
Security Ennﬁiw
Paszed m Bparg ?&H Seatirsg {0SL10.21] Approvad in Academic Coundl Masting (115021}
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i
!
oBOT ICS
UNIT V EMBEDDED sYSTE Mﬁ?ig? R aved in Academic Council Meeting (14 ” i
. g, 10.£ . A
pPassed in Rpand ling {0 s koo Lt Dk Thme.aﬂw TFI.
Robaots and Controliors-comiE !
HEI.‘H:H- Autonomous Haxacoplel

ol Shudins Me
5?51'[!'“" Iﬂ'i .ﬁL i 45 FEH
“]EIE

E following guidelinas f
- ils can include the 8% lor |
; m discussions and tutona can - W& SW technology in a iy
Note; Class room o Discussions o I Ulomatyy,

teaching fleaming procass

sysiem/process.
REFERENCES: . rqer, 2018. .
1. Thomas Braunl. Embedded HM{ﬁr:ﬂsaﬁLcnngach and Stefan, Ergbaddad Systems
a1

aﬂaﬂﬂmmt ' Epl‘l'r'lgEl"

5 Grimm, Christoph, Ne .
Programrming and Design” , McGraw-Hil

for Smart Applian i i
3. RajKamal, Eﬂ;ﬁb Systams . Architecture,.
2010 _
4. Milanjan Dey, Amartys Mul-:lz'nerjge. Embedded S
RC press, 2010 ;
ol el ndroid , O'Reilly, 2013

5. Karm Yaghmour, Embeadded Android . L y, £
g, Stewan Ggu:min Smart Home Automation it Limux

7. C.K.Toh, " AdHoc mobile wiréless petworks®, Prentice Ha

ystems and Robaotics with Open

‘and Raspberry Pi. Apress, 2013
1l, Ing, 2002.

I———— —
COs) with Program Dutcomes (POs) Program Specific
Mapping of Course Outcomes (COs) wi g
Outcomes (PS0s)
POs P50s
cos [ 3] 2] 3|4 5| 8| 7| 8] 910 11 12 1 2 3
co1 3l 3|2 3 . 3
coz 3] 3|2 3 2 3
co3
B al 3| 2 3 2z 3
[Formative assessment =
Bloaam'
< Assessment Component Marks Ta
Lewvel marks
Aemember | Classroom or Online Quiz 5 =
Understand | Class Presentation/Power point presantation g 15
Attendance c
co4 al 3 [ 2 3
coO5 al a| 2 3 2 .
3 2
3 High 2 Madiam : o
Pasped in Boand n‘%{hzum {0 10.21) i
Apprerad In A e wﬂmﬂ“ﬂ‘“'ﬂ
i UDIES
CHAIRMAN - ROARD OF ST
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ME, Embodiled Syslom Technologies (R2020)
rﬁlm_l@ﬂ Assgssment —.I
gloom's Category E‘:} ntnvous ﬁ!!ug_s.rnunﬁ'usls 3 Terminal
T, {Tl.-g} (7.5) {10) E:nmlna‘tﬁmn (60}
[Remembs 10 Z
Minderstand 10 0 13 0 .
Aoply 3ﬂ'5 30 30 ﬁf
“Anatyze 0 0
El,r.alilﬂm ] 0 i] o
Cieste g v ; 0

Approved i Academis Council Meeting (11.10.21)

Pa%5ed in Boaed of Syldles Meeting (00,10.21)
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M E. Embedded Systom Tochnologins (R2020)

e _—_‘——__

- C |
20PTE301 RESEARCH METHODOLOGY AND PR e

g re of Course Professional Cora
“Pre requisites

F .
undamental knowledge in data collection and correlations

course Objectives

The course is intended to

Understand the importance of Research,

Developing a hypothesis, a research problem and related question.
Acguire knowledge in Data Collection and Analysis of Data,
Effectively write reparts,

Impart scientific, statistical and analytical knowledge for carrying out research work effectively.
Course Quicomes

L

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

CO, No Course Qutcome Bloom's Level
| G071 | Formulate researchable questions Understand
coz Define a research strategy and dasign a research project Understand

o3 Practice the principles of qualitative and quantitative social research Understand

Cod Present complex data or situations clearly Understand

cos | Leam about the different research techniques and research report. Understand
Course Contents

UNIT I 5

INTRODUCTION TO RESEARCH

Malure, scope, and design of social research; Review of literature: qualitative (literary),
quanttative (meta-analysis). g9
UNIT I HYPOTHESIS

Hypothesis: sources, types and characleristics; Sampla survey: sample and census survey,
prabability, non- probability and mixed sampling §
UNIT Il DATA COLLECTION
Methods of data collection: historical method, case study, observatian, ethnographic methods,
nterview, guestionnaire, focus gGroup discussion, participatory rural z_mprmsal. ?xpan_mqr?ml
methad, pre-lesting, and pilot survey; Sealing technigues different scales, llem a!'la_l‘rsls. reliability,
validity: Method of secondary data collaction: sources, sampla cntena, characteristics.

Fatsed in Bioard of Styliek Mesting (24,02.2022) Appecsved T Acadasnic Goumol ARR (18 258 202)
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Datn anatysia: oSl
de=ign; Bivanale
Discriminant analysis, &
UNITY REPORT
Report wiiting: poview, aU

Reterence Books:
1. ©.M.Chaudhary, Research Melh
7. B.Panesrselvam, Resea
3. C.R Kothar, Research Metho
4_ Donald H.McBumey, Researc

5, Donald R. Cooper 8

Publishing Company Limited,
cphurst and A Veal, Business Resaarch Methods,
ogy, Sage Publications, Lendon, New Delhi, 1985,

E. Raymond
g. Uma Sekaran, Research Metho

UNIT IV DATA ANALYSIS
ptive elptistics, mMEaT ! il 1eqross
§ bt

nd Ramela

ymar, Research Methedol
_Alain Thiear, et.al., Doing sanagement Research,

aln ol . :
Spruciurl papuation maodolling, ot 4

alitakiver, and prpincal

odatogy, RESA publishers,
sodotogy, PHI Laarning
dology. WishvaPrakashan,
h Methads, Thomsan Asia
5. Schindler, Busingss Fe
tew Dathi, 2000

rch Met!

ds for Busing

ME r;lllfrm'.l-l'fmf Sysiom T{H:hr“;:,),'-_";"u.Il
(R

1osl, annlysis of varlance and oxpg

i1, Foctor analysis, Clustar {rilurmﬁ

plion O prametric stotistics, Content an,
sy

anticla weriting.

Total : 45 Parig,

Jaipur, India 2008
Pviltd. Mew Delhi 2009
Mew Delhi, 2001.

Put. Lid. Singapore, 2002.
saarch Methods, Tata McGraw- Ha

Longman, 1998,

5age Publications, London, 1995,
iness, John Wiley and Sons Inc., Mew York, 2000

Mapping of Course Qulcomes [COs) with Programme Oulcomes {POs) Programme Specific|
Outcomes (PS0s)
POs PS0s I
11 2|3 4 6| 7| 8| 9|10 11 12 1 2 4
3| 3|2 3 1 :T'
N ENE: 3 ] " |
3|32 3 1 Z
«, . )
3 1 2
3|a|l 4 ] 2
High 2 Medium 1 Low
___._.—l-"
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T, T )
“EHA-I - 10 :
" Do Presentation Tutonal 10| 7 a0 60 100
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M E. Embadded System Ta,
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20PESI02 WIRELESS AND MOBILE COMMUNICATION

Nalure of Course | Professional Course _-_h\“\

H
Pre requisites Nl ]
— — ]

Course Objectives

The course is intendeod to

Deseribe fundamentals of wireless communication technologies

Understand the Principle of wireless mabile network protocols.

Select the features and Architecture of wireless network topologies.

Examine the network rouling protocols.

Analyse the basis for classification of commercial family of wireless Communication
technologies

o

Course Outcomes

On successful completion of the course the studerts will be able to

CO. No Course Outcome Bloom's Leve|
CO 1 | Explain the basics of mobile T icati ]
xp sics of mobile Telecommunication system Understand
CO 2 | llustrate the generation of telecommunication systems in wireless
network Understand
CO3 : -
Express the architecture of Wireless LAN technologies Understand
co 4 | Determine the fgnctiun@ln}r of network layer and identify a routing
protocol for a given Ad hoc networks, Apply
Compare the functionality of T nand Applicati
COS5 ty ol Transport and Application layer Apply
Course Contents
UNIT I INTRODUCTION g

Wireless Transmission - signal propagation - Free space and two ray models - spread
spectrum- Satellite Networks - Capacity Allocation - FOMA -TDMA- SDMA - COMA

UNIT I MOBILE NETWORKS 9
Cellular Wireless Networks - GSM - Architeclure - Protocols - Connection Establishment -
Freguency Allocation - Handover - Security - GPRA.

UNIT Il WIRELESS NETWORKS q
Wireless LANs & PANs - IEEE B02.11 Standard-Architecture - Servi s AN
Bluetooth = Wi-Fi = Wil AX ervices ip

Passed in BoardAf Studies Mesating (24.02.2022) Aggiraved in Acadamie Council Mesting [[rg.u:i.?'-'-'ﬂ:'
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uNIT IV MOBILE ROUTING
+obile 1P- SIP - DHCP - AdHoc
yulticast Routing - WSN rauting -

M.E. Embaniiont Systom Tochmobgns (R2020)

Networks - Proa 9
Active ; ;
LEACH. spin. FEGU '"1"‘; Heaclive Routing Protocols -

UNITV  MOBILE TRANSPORT AND APpLicAT

ION LAY
TGP ﬁ,r?dp hlﬁr ;‘gthﬁr:a = WAP - Architecture - mn.lwlg:g ramming Model - WD ’
WTLS - - WAE-WThA ﬁrchltﬂl:tura-wr-.-lewmt_gscrlmsnﬂ S ‘

Total : 45 Periods
Text BoOKS

1. C. Siva Ram Munhy and B.S. Ma
protocols, Prentice Hall PTR, 2004 - 00 "oless Networks: Architoctures and

2. Kaveh Pahlavan, Prasanth Krishnamao oy F
PHIPearson Education, 2003 fthy, * Principles of Wireless Networks

3. Uwe Hansmann, Lothar Merk, Martin S. Nicklons and T Ry
of Mobile computing”, Springer, Newyork, 2003, o
Reference Books

1. CK.Toh, " AdHu:I.r, mobile wireless netwaorks”, Prentice Hall, Ine, 2002.
2. Charles E. Perkins, " Adhoc Networking”, Addison-Waslay, 2001,

3. Jochen Schiller, * Mobila communications®, PHIPearson Education, Second

Edition, 2003
4. Wilkam Stallings, "Wireless communications and MNetworks™, PHIPearson
Education, 2002,

Ldditional References

1. eBook:- www.philadelphia.edu joinewlibrany.. /Mel101ic6eScT71467502958dci0aBe 8%c0 pdf
2. MWPTEL Video lectures ;- hitpsihwew voulube combfwatch?y=Eu mTZxPofl
3.  TRAIlofficial website; www.trai.gov.in/

Mapping of Course Outcomes (COs) with Programme Qutcomes (FOs) Programme
Specific Outcomes [PE0s)
Pos FS0s
COs

1 2 3 4 5 6 7 f a 10 | 11 | 12 1 2
co1| 3| 3 2 ?
lcoz2| 3| 3 2 "
coz|3 |3 2 2
‘coa| 3| 3 2 2
cos| 3 | 3 2 %

3-High 2-Medlum 1-Low

Pagsed in B Siudas Meoting (24,02, 30E2) Approvad b Academic Councll Mecting (00832020
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M E Emboddad Syatem Technologias (2020

e N T TS ST W =N =
FOPPEEAS | SMART GRID o e A L =
el | — T L
I —
| Hature of Coursa Professional Elective
;_____ S _— e
| Pre requisites Power Syslem
i i -

course Objectives
The course ks intended to

Identify about smar grid technelogies.

Different smar melers and advanced metering infrastruciure.
Familiarize the power quality management issues in Smart Grid.
Analyse the metering and factors influencing cost functian.
Iustrate the concepl of lighting systems and cogeneration.

i B Lad b=

Course Oulcomes

O successful completion of the courss the students will be able 10

CO. No “Course Outcome Bloom's Level
I COT | Explain the basics of smart grid and its issUes. Understand
: Appl =
| co2 Complete about different Smart Grid technologies. PR
i co 3 Ertablish about different sman meters and advanced metering Apply
; infrastruciure,
| CO4 | pustrate on pewer quality management in smart grids Analyse
[_':;E) g | Teach about the on LAN, WAN and cloud computing for smart Analvse

grid apphications. y

Course Conlents
LIHIT | INTRODUCTIONTO SMART GRID g

Heed for energy management - ensrgy hasics- designing and starting an energy management
[T - SRRy Bocounting -energy manitoring, targeting and reporling- energy audil process.

UNITIl  ENERGY COST AND LOAD MANAGEMENT 9
inpanant concepts in an economic analysis - Economic modaols-Tima value of money-Utility rate
stretunee- cost of slectriciy-l.oss ovaluation- Load management, Demand control techniques-
ity manitaring and coniral system-HVAC and enargy monagoment-Economic justification.

M

Fawsat 11 Tyl 4 Etyaiiees Lueding (0 0000 Argirovei ln Acedemic Council Masling (09,03, 2022)
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1 ahendcld Sty Foais
RE ﬂ"lmTﬁMH-. AND EI'EETmﬂ,\L 11'1%“

ar T FOR MOTO
aY MANAGEMENT
UNIT Il ENER A

B am-Lnpnellorn
T CIALGLL FIRLE | nnl Byne

o Tin
Systems and equipmpnt- TR motoes- Tt
machings. MENT

: ANAGE
UNITIV  METERING FOR ENERGY M s Typleal cont fnctora- Uity motgrg . '
arg-bnits of mens o = Parnlioling of curront reinafogy, g

S THTLTILLLL
thnu solid-statn motors = Motoring - loepye,

Relationships betwoeen paramel
of meter dise lon Kilowatl nmnsw'f‘::“‘l:"'"
Instrument  ranstormer  burdons-hatl . 1.
requirements- Metering techiiques amil I“"m";‘:':'::g;.lim

UNITV LIGHTING EYETHMS b Eﬂrﬂ!il::l';l working spaca -Light sourcos - Bollosts . l-urm.-m i
Concopt of kghting systems - The task ant oMM ey
- Lighting :c?nutﬂiﬂmﬂnlzmn ighting onalgly = F‘?w“Iu::::ﬁfﬁrﬁ:l::::I:::]rT::gEtﬂl::::‘::mhnun:nI:Inl:-Ilai ;n i
qualty - Cost annlysis tochniques-Lighting and o ' oMMy

.
cogeneration - feasibilty of coponoration- Eloctrienl intorconnoctio

Vi,

Tﬂ“l -1 Pﬂ”ﬂﬂl

Text Books

1. Bamey L. Capehant, Wayne C. Tumar, and Williom J. Kennady, “Guida to Energy

Management”, Tth Edition, The Fairmont Press, Inc. 2016
2. AmitK. Tyagi, "Handbook on Encrgy Audits and Management”, TERI, 2013,

Feference Books

1. Reay D.A, "Industrial Energy Conservation®, 4st edition, Pergamon Press, 2009,

2 Eastop T.D & Croft D.R, "Energy Efficiency for Engineers and Tachnologists”, Logmas
Scentific & Technical, 2003,

Mapping of Course Outcomes [COs) with Programme Outcomes (POs) Programme
| Specific Outcomes (PS0s)
eOx '| POs PS0s
|1231557391u1112!=
co1|3| 2 1 1 i
coz|3| 3 2 1
Co3| 3| 3 . 1 =]
co4| 3| z 2 >
lcos| 3| 3 1 r _'—2'——
3-High 2-Modl
um -
= S 1-Low _____J
Paszad iﬁu‘ Sudies Monting mq_m_zmﬂ
CHAIRWAN - BOARD OF STUDIES APPoed I Acadamic Gounci Mosting (0803207



M.E. Embecided System Technologies (R2020)

g Formative Assessmont

Ednngzl;{a::;ff? o Assessment Component Marks | Total marks
~ Understand . :

5 _,ﬁEphu' Tutorial class / Assignment 5 15

= —— Attendance 5
— Summative Assessment

e Internal Assessment Examinations {IAE) Ex ami:z::::lﬂﬁ (FE)

IAE - 1(7.5) | IAE=1I{7.5) | 1AE = Ill {10) 60

 Remember 10 10 10 20

Understand 30 30 30 60

Aoy 10 10 10 20

Analyse

Evaluaie

Create

|\l

Passed in Baard of Studias Mesting [24.02.2022) ARSI RS R R
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B L T 3]
e IZATION
1 SOFT COMPUTING AND OPTIM T 05—t
20PESE42 TECHMIQUES
Nature of Course Professional Rletive = ——
e B ime Systems
Pre requisites Embaddﬂd & Real Time SY ~
Course Objectives
The course is intended to
1. Apply the Soft computing framewarks and desian of various neural networks,
2. Deduce the concept of fuzzy logic.
3. Devise the gain insight onto Neuro Fuzzy modelling E"“:'h“?":.r;sl'
4. Develop the knowledge in conventional optimization tlechniqUes.
= Evaluate the various evolutisnary optimization techniques.
Course Outcomes
On successful completion of the course the students will be able to
CO. No Course Outcome Bloom's Level
Co1 I Establish machine leaming through Meural networks. Apply
| co2 Catlegorize different Fuzzy expert systams. Analyse
| CO3 Classify the Model Neuro Fuzzy system for clustering. Apply
£04 | Employ the optimization techniques to solve tha real world
| problems. Apply
- | Sclve the problems that arise in engineering usin
| Zily : optimization techniques g 9 Analyse
Course Contents
UHIT I NEURAL NETWORKS g

IMachine Learning using Meural Meatwork,

Metworks - Feed Forward Networks, Radi
Metworks - Self Organizing map ,

UNIT II

Fuzzy Sets - Operations on Fuzzy Sets - Fuzzy Relations - Ma

and Fuzzy Reasoning - Fuzzy Inference Systems -
Making.
UMNIT 1

Adaptive Meurg-Fuzz

Fagsnd i

Laamirllg algorithms, Supervised Leaming Newra!
al Basis Function, Unsupervised Leaming

Adaptive Resonance Architectures, Haopfield network.

FUZZY LOGIC 1

mbership Functions-Fuzzy H“!H
Fuzzy Expern System s - Fuzzy Decision

NEUROD-FUZZY MODELING "
¥ Inference Systems - Coactive N jon 81

2

4 of Studies Meating (24,02 202)
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ME Embaidad System Technologies (R2020)
5 8
an oplimization problam, classification,
Gradienl of a function, sleepest gradient

uwiT IV CONVENTIONAL OPTIMIZATION TECHNIQUE

e ml.:-,-,.;J:.-. 1o npl_m_azmlmn techniques, Slatemenl of

L!wm1m1n9: oplimization - gradient search method -
s cemmn OIS iE-rI-1. N‘E !

eniasE® @ *on's Method, Marquard! Method, Constrained optimization - sequential

jmeat Programming. Interior penalty function method, exie '
) rmal panally funcliion metbod,
uniT vV EVOLUTIONARY OPTIMIZATION TECHNIQUES ik g

.ﬁ; '3191?.:::?11;“— ;;mkinn principle, Basic operators and Terminologies, Building block
b 9 salesman Problem, Pariicle swam optimization, Ant colony optimization.

Total : 45 Periods
Text Books

1. Edwin K P Chong and Stanislaw S 7gk “An | i ion”
; ; nireduction to Optimization”, Fourth
Edmion, John Wiley and Sons, 2017, ; ’
Timathy J.Ross, “Fuzzy Logic Engineering Applications”, McGrawHill, NewYork, 2017,
David E. Goldberg, Genetic Algarithms in Search, Optimization and Machine
Leaming, Addison Wesley, 2017.
Reference Books

LN _h.l

4. Venkatz Rao, Vimal J. Savsani, Mechanical Design Optimization Using Advanced
Optimization Techniques, springer 2019,

Singiresu 5. Rao, Engineering optimization Theory and practice, John Wiley & sons,
inc,Fourth Edition, 2019,

Jang J5.R., Sun C.T and Mizutani E, “Neuro Fuzzy and Soft computing”, Pearson educabion

tn

£

[Singapome) 2017,
Addiional References
1. Gate - hitps:/fwww voutube comiwatch?v=asloul mB2a

2. NPTEL - hitps:/ivrww. digimat infnpteleourseshiden/1061051731L01.hmi
3. MOOC Courses - hiipiwwwinfocobuild com/education/audic-video-courses/computer-

soience/IntroToSeftComputing-IIT-Kharagour/lecture-0&. html

Wapping of Course Dutcomes (COs) with Programme Quicomes (POs) Programme
Specific Outcomes (PS0s)
POs P50=s
cOs 1 2 3 4 5 & T 8 8 10 | 11 | 12 1 2
co1) 3 2 2 1
Coz2| 3 2 2 1
co3| 3 3 2 1
coa| 3| 1 1 g
[cos[a ] 1 i 2
[ 3-High 2-Medium 1-Low
Passed in Board of umt:i?.zwj Appraved in Academic Cauncil Mesting (05,03, 2023
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M.E. Embatided Spsfam Techoologies (R20201

e

,_mpESE 3| CRYPTOGRAPHY AND NETWORK SECURITY —
= :c-ﬂ‘[ Course Professional Elective

N
Fr"-' wquiﬁi[ﬂﬁ MIL

'ﬂ
)

I

¢ Objectives
%?:;urﬁﬂ is intended o ] .
Understand the basic concep!s of ciphers.
Understand advanced electrenics systems and data Interpretation.
Test varicus hardware and sofiware tools.
Apply the technical skills in the transferring the data in secure manner.
Understand the wireless transformation secure mode.

LN B L B3 =S

Course Qufcomes ;
on successful completion of the course the students will be able 1o

CO.No Course Outcome Bloom's Level

F—F0 1 | Describe the encryption standards and ciphers. Understand

cop | Indicate advanced electronics  syslems (Analog and Digital
Systems) and interpret data.
co 3 | Analyze the systems that include both hardware and software.

Understand

Analyze

co4 | Apply the technical skills in the ransferring the data in secure
FENNET.

005 | Understand the wirekess transformation in secura made. Understand

Apply

Course Contents

8
UNITI  SYMMETRIC CIPHERS , :
Overview - Classical encryption Techniques - Block ciphers and Data encrypltion standard -

Introduction to finite figlds - Advanced encryption standard - Contemporary symmetric ciphers -
Confidentiality using symmetric encryption.

5
UNITIl  PUBLIC-KEY ENCRYPTION AND HASH FUNCTIONS
Introduction to number theory - Public-key cryplography and HE"!" - Kay manmnmem - Hellman
hﬂ:'. Eﬂmﬂﬂg& " E"IFIIH: CUMVE Er?ptﬂgraphhr - rlihﬁﬁﬂgﬂ ﬂulhﬂl'lh:ﬂll'l:ﬂ'l ﬂnd Hﬂsh funclions - Hash

algorithms - Digital signatures and Authenkication protocols.

UNIT Il NETWORK SEGURITY PRACTICE o "
Authentication ::;?jlicalhunﬁ - Kerbaros - X.608 Authentication service - Eleciranic mail sacurity -

Pretty gaod privacy -S/MIME - IP Securlly architecture - Authenticatiar hiaader - Encapsulating
security payload-Key management,

UNIT IV SYSTEM SECURITY . g
Intruders - Intrusion detection - Passward managemant - Mallclous saftwara - Firawalls -

Firewall design principles -Trusied sysiems.

Passed in Board of Ssdi V Z) Apmroved In Acidemic Cootanec Ibmating (0500020032,
;ﬁ%ﬁ g?ﬁﬁﬂﬁs’
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UNITY WIRELESS EEI:.':UF}IT‘I' o
Intreduciion to wircless LAN Securlty 5

Reference Books

1. Wiliam Stiallings,

Prarson Education. 3rd ed., 20 fNEII
2. Awl Kahate, “Cryptography and NEtwol 2003
3. Stewant S.Miller, "Wi-Fi Securityl, Tata McGrawHil,

M E Embeddod Syslem Toep

Ak Iﬂ'lﬂi ’ 45 |
“

Cryptography and Naetwark gecurity = Principles and Pmtﬂﬁaq
T

k Sacurlty], Tata McGrawHill, 2003,

amme Outcomes (POs) Pmﬂﬁﬁﬁlﬁ

Mapping of Course Outcomes (GOs) with Progr 50
Specific Outcomes (PSOS) |
POs P50s |
12 s[as|e|7 |8 ][10 /T ]12]19 |,
2 e
CO6 | 3 2 3
-
co7 | 3| 2 3 g
cog | 3| 2 3 2
e
cos | 3| 2 3 2
coto| 3 | 2 3 2
3-High 2-Medium 1-Low
Formative Assessment
Blooms Taxonomy Assessment Component Marks Total marks
Remember Quiz 5
Understand
Tutorial class [/ Assignment
Apply gnmen 5 15
Attendance 5
Summative Assessment ]
Bloom's Category | ASSessment Examinations (1Ag) | FIna! EJ:::;M““M._
IAE = | {7.5) | IAE=1i (7.5) IAE = 111 {(10) 50
Remember 10 10 ]
10 20
Understand an a0 20 R
60
Apply 10 10 S —
Analyse e —
Evaluate o — —
Creale T | —y
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20PESE44 ROBOTICS AND CONTROL L ([T]| P |C

wature of Course | Professional Elective

— ——
B =d |

B

Pre 'requisltns

i

course Objectives
The course is intended to .
Describe the robot terminologies and roboetic sensors.
Analyze direct and inverse kinematic relations.
llustrate the formulation of manipulator Jacobins and introduce path planning techniques.
Educate on robot dynamics.
Explain robot control techniques.

o L B3 =

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

CO.No Course Outcome Bloom's Level
|
CO 1 | Understand the components and basic terminology of Rabotics. Understand
co?2 Explain the mn!inn of Robots and analyze the workspace and Analyze
trajectory panning of robots.

CO 3 | Develop application based Robots. Apply

co 4 | identify the dynamic models. Understand
CO5 | Control the mobile robots in various industrial applications. Apply

Course Contents
UNIT I INTRODUCTION AND TERMINOLOGIES | g
Definition-Classification-History- Robots  components-Degrees  of freedom-Robot  joints-
coordinates- Reference frames-warkspace-Robol languagaes-actuators-sensors-Fosition, velocity
and acoeleration SENSOrs-1 orgue sensors-tactile and touch sensors-proximity and range sensors-
vision system-social ISSUes.

UNIT I  KINEMATICS . 3
Mechanism-malrix mpmsantaummumngennus transformation-DH rapraseniation-Inverse

kinematics solution and programming-degenaracy and dexterity.

UNIT 11 DIFFERENTIAL MOTION AND PATH PLANNING g
Jacobian-differential motion of frames-Interpretation-calculation of Jacoblan-Inverse Jacobian-
Robot Path planning

UNITIV  DYNAMIC MODELLING ¢
Lagrangian mechanics- Two-DOF manlpulator- Lagrange-Euler formulation - Newton- Euler

formulation - Invarsa dynamics

Passpd et Meeting (2L35JHA¢) Approved in Academis Councll Meeting (09.03, 2022)
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g
8

STEM

dc-.-::nntrali?_ﬂ
mpedan

compu ted torque controj -

oT CONTROL sY
ntrol

d PID control-

uNIT V ROB
control schemos: joint cal Toraue co

brid position forc
Total : 45 Perigg,

Linear
force CO ntrol- Ny

Tata Mac Graw Hill, Fourth editig,

Text B ookSs
cantrol®,

MUK, Mital and | J Magrath,
2004,
s SaeedB. Miku “Intraduction
3. R.D. Klafier, TA {:hmimewski an
approach’, Prentice Hall of India,2003.

« Robotics and

1.
Education, 2002.

1o Robotics ", Pearson
obotic Englneering.ﬁn Integrated

d Michael Negin, "R

s and Control, second Edition, Addison

introduction 1o Robotics pMechanic

international giudent edition, 1 999.
of Applied Robotics: Kinematics, Dynamics, and Control, Springer;

Reference books
1. John J. Craig,
Wesly Longman Inc.
= R, M Nazar, Theory
2nd Ed. 2010.

asdditional References
4 NPTEL - htpsd/n Eml.ac_']n!cgu rgesl/112/1 o7/112107288

5. Youtube - mg;.@jm.hEMEUIEFpETMM
5., Coursera - hﬂp_s_:mwr_-L:m:rse_m._nr_gﬁpgclgi’lza;ignm-uargrantlcs

i Mapping of Course Outcomes (COs) wi
5) with Programme Outcomes (POs
Specific Outcomes {(PS0Os) { et
i POs=s PS0s
1 2 3 4 5
6 | 7 | B 2 |
'_Eﬂ 1 S : - 9 10 11 12 1 2_._
coz | 3 3 : = =
3
cO 3 3 3 = s
]
o 4 3 a 3 : ? 3 e
cos | 3 3 . - 2
_|_____.—-—'
3-High - i 2 ™
2-Medium
1=Low
_-_-___._-"

N
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s Formallve Assossmant
~iooms Taxonomy Assassmont Component Marks | Total marks
= emember Quiz .
—"Tngerstand
_Lf"c_“ﬂ——— Tutorial clnss [ Assignment 5 i5

 Apply
L":__ Attendance 5

i Summative Assessmant

= Final Examinations

Internal Assessment Examinations (IAE) (FE)
's Category

o \AE - | (7.5) | IAE =11 (7.5) IAE = 11 (10) &0

e 60

' Understand a0 10 30 -

Apoly 10 30 10 2

| 20

| Analyse 10 10 10

|

| Evaluate

| Create

o |
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20PESE45 DIGITAL SIGNAL PRO 3 i -
remmey —— g 3
Nature of Course | Professional Core o
l Pre roquisites i—'ﬁ'ﬁﬁlnﬁmﬁﬁﬂ'ﬁ
el —
Course Objectives
The course is intended to
1. Understand the Discrete Fourier Transform i‘df signal analysis.
2. Devise the lIR Fillers with its design sp&ciricatmfls. _
3. Leam and implement of FIR Fillers with the design specifications.
£, Understand the internal architecture of different typas of digital signal processors.
5. Summarize the DSP processors architecture.
Course Dutcomes
On successful completion of the course the students will be able to
CO.No Course Outcome Bloom's Level
col Infer the signals af Discrete Fourier Transform. Analyze
C0? | Deduce FIR Fillers for the given specifications. Analyze |
i | . f‘l
Cco3 Construct IIR Filers for the given specifications. Analyze :'.rt
CO4 | Describe the Pipeline operation of TMS320C54 XX processors. Understand |
CO5 | Explain the DSP processors architecture. Understand |
Course Contents
T

UNITI DISCRETE FOURIER TRANSFORM

Introduction to DFT - Properties of DFT - Relation between DFT and DTFT - FFT & its
algorithms - DIT and DIF algorithms- Overlap add methad - Overlap save method.

UNIT Il FIR FILTER DESIGN 10
Design of analog Butterworth and Chebyshev Filters - Fraquency transformation In anaktd
domain - Design of IR dighal fihers - Impulse Invariance technlquas, Bilinear sransfomm *
Frewarping - Realization of IR fiters - Direct, cascade and paralisl forms l.luuln& struclume.

ik Approvedin Acadamic Councl Mosting (089329
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M.E. Embeddod System Technologios (R2020)

UNIT I IR FILTER DESIGN .

Linear phase FIR ﬁhﬂrﬁ - Design using Rectangular, Hamming, Hanning and Blackman Windows
. Frequency sampling method - Realization of FIR fillers - Direct form and Laltice structura.

UNIT IV DIGITAL SIGNAL PROCESSORS 10

Commercial Digial Signal Processing devices - Architecture of TMS320C54XX Digital signal
processors - Bus Structures - CPU - Internal memory and memaory mapped registers-Data
addressing modes of the TMS320C54XX processors - Memory space of 54XX processors -
Program contral.

UNITV DSP ARCHITECTURE 9

Comparison of Von-Neumann and Harvard architecture - Architecture of TMS320C67XX
Processors, Addressing modes- Memory organization - Program Control - Pipelining- On-Chip
Peripherals- Intermupis.

Total : 45 Pariods

Text Books:
1. John G Proakis,Dimitris G.Manolakis,Digital Signal Processing, Pearson Publication, Fifth
Editian, 2021.
2. P.Ramesh Babu Digital Signal Processing, Sciteh Publiation, Sixih Edition,2018.

Reference books ;
1. Venkstaramani B, and Bhaskar M, *Digital Signal Procassars: Architecture, Programming &
Applications”, Tata McGraw Hill, Mew Delhi, Fourth Edition 2011,
2. Johny B Johnson, TIntroduction to Digital Signal Processing®, PHI, Sixth Edition 2016,

3. 5.K. Mitra, "Digital Signal Processing, A Computer Based spproach”, Tata McGraw-Hill,,
Fourth Edition, 2013.

Additional References:

1. hitps:/fwww youlube comiwatch?v=6dFnpz AEyA
2. hitpfvewer digimat.in/nptel'coursesividen/117102060/L 21, himl

Mapping of Course Outcomes (COs) with Program Outcomes (POs) Program Epﬁﬁn
Dutcomes (PS0s)
POs PSOs
COs 1234567 8 [a[w] 1] 12] 1] 2 3
ot |3|a|2 3 2 | 2
co2 31 3] 2 3 2| 2
co3 |13]3)|2 3 2| 2
Co4 g1 3] 2 3 21 2
I COos 3|3 2 3 2| 2
3 High 2 Medium 1 Low
'
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Understand Assignment
Attendance 5

Symmative ASSess ment

Continuous Assessment Tests

Terminal Examination |

Bloom's Category AE] AET AE I (60)
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Remember 10 10 10 20 |
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Apply
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