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Sir,

scherme & ay¥abl 2015

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR
{Established by State Legisiature Act 17 of 1995)
A’ Grade, NAAC Accredited State Govt. University

Acad (AC-IVFae1 velaroiy & /77
Dated iﬂbﬂ?cﬂ

The Controiler of Examinations
GJUSAT, Hisar

Approval of scheme ol examination & syllabi of varicus B.Tech:
programme({s) being run in University Teaching Departments as well as
affiliated Engineering College(s)Institute(s).

AND

Recommendations of Faculty of Engineering & Technology regarding
Open Elective, Format of Minor Question Paper, MOOC Courses, minimum
strength for Programme Elective, Semester Registration etc.

| am directed to inform you that the Vice-Chancellor, on the recommendations

of the Faculty of Engineering & Techpology, vide resolutions no. 210 13 inits mesting
held on 18 07 2019, is pleasad 1o approve ihe following scheme & zyllabi of B.Tech.

programme(s) w.e f. the academic session / batch mentioned against each being run
in University Teaching Departments as well as affilated collegesfinstitutions and

recommendations of Faculty of Engineenng & Technology, regarding Open Elective,

format of Minor Question Paper, MOOC Courses. munimum strength for Programme

Elective, Samaster Registration ele under Section 11{5) in anticipation of approval of

the Acaderiic Council of the University Act, 1095

.T

B.Tech (Printing Technology), B Tech (Packaging Technology) & B.Tech
(Printing & Packaging Technology)-dth year for University Teaching
Departments and affilisted colleges for 2016-17 batch onwards.

B Tech (Printing & Packaging Technalogy) iPart-time)-3rd & 4th year for
affiliated colleges for 2017-18 batch orwards

B.Tech (CSE) & BTech (IT)-2nd to 4&th year for University Teaching
Departments and affiliated colleges for 2018-1% onwards batch

B.Tech. (ECE} 2nd to 4th year for University Teaching Depariments and
affikated colleges for 2018-19 onwards baich

B.Tech (EE) 2Znd to 4h year for University Teaching Departments -and
affiiated colleges for 2018-19 onwards batch

Condt. pa/-
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worame & syllaks X300
ol

B Tech, (Pninting Technology) B Tech (Fackaging Technology) & B Tech
(Printing & Packaging Technoloay)— 2nd to dth year and syllabi of 2nd year
only for University Teaching Departments and affilialad oofleges for 2018-19
onwards balch

B.Tech (Agricultural Engg ) & B Tech (Asronautical Enginearingl- 2nd 1o 4th
year for affiiated colleges for 2018-19 onwards batch

Scheme and syllabl of B Tech (Mechanical Engineenng) 2nd lo 4th year for

Universily Teaching Departments and affiliated colleges for 2018-19 onwards
batch

B.Tech, (Civil Engg )+ 2nd 1o 4th year for University Teaching Depariments and
affiliated colleges far 2018-19 onwards batch

B.Tech. (Food Technology) 2" to 4th year for University Teaching Departments
for 2018-18 onwards balch

The list and syllabus of Open Electives and Mandatory programmes for B, Tech
courses w.e f. 2018-19 batch onwards

The format of Minor Question paper for stidents of 2018-19 batch onwards
{B.Tech 2nd to Final Year) and |evel of Assignment in light of Qutcome based
Education.

The students of B Tech 2018-19 hatch (£nd to Final year) will have choice to opt
for MOOC course (not more than one in each semester) which he/she had not
studled earlier, in lieu of Courses menticned in every Frogramme Eleclives of

equal credit with the prior approval of Chairparson within 15 days of start of
semesler.

The minimum 30% of existing class strength should opt for any Programme
elective. Decimal part will be truncated in case 30% is not whole number

The Semester Registration process being followed in FET. Facully appreciated
the process of Semester Registration in FET as it has helped in timely start of
classes and has improved attendance in classes Faculty turther recommended

that student should not be allowed 1o regisier after passage of one month of
slart of classes

A copy of the scheme and syllab of aforementionad B Tech programmes and

other recommendations of Faculty of Engineering and Technology are enclozed
herawith

Thus 18 for your information and furhs necessary aclion al your end

E-t;::lﬂ-';’ 15,14

DA: As above Creputy Hagi's:ra: (Academic)

For Remstrar

Endst. No-Acad./ AC-WiFac-1 Vol 31 fwde e %2/ Daed 22/8] |

A copy of the above i forwarded to the fallowing for information and

necessary aclion -

1
2

Dean Academic Affairs, GJUSAT Hisar
Dean of Colleges, GJUSAT, Hisar

coild. p
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Mathematies 111

R
. I o ourse Codet BSC20]-T
| & owrse Credits: 3
N wpe: Bagic Soiences
o« omtect Hoors: Jhoursweek
A ode) Lectures (L)

= xarminat ot Duratbon: 3 hoaes

Course Assosament Methods (intérmals 307 external: T
Two minor examinitions (20 marks), Class Perforntnce
miensured through percentaise of leciures arended (4 marks],
pssignments’ (6 marks), and the end- semestér examinution
{ 7 marks]).

For the end semester examination, nibe guestions are 0 be |
et by the cxaminer A candideie in required o abempi-5
questions in all. All guestions carry equal misks, Cluestion
number | will be complilsory oni bosed on fhe entire
syllabus, It will contéin seven pars of 2 marks each
Ceention nembers 2 o 9 will be given by setting two
guestions from each of the four units of the syllabms. A
candiidnie 5 required to artempt the remaining four questions
by selecting one question from each of the four units.

o re-re< uisibes: Mothemotics | and Minhematics 1]

About the Course

P

Lait 11

This is= an advanced mathemnatics course that offers the kiowledge of Fourier Series, Fourier i'm:{mnh,
Functicns of Complex Variables. These concepts aré essential for stadents to solve problems m image
recessing, digial signal processing and other relited engineesing flelds.

Course Outcomes: By the end of the course studentswill be alle iz

define concepts und tenninology of Fourier Series and Fourler mansforms, Fanctions of comiplex
sulve problems using Fourier tnsforms in domains like digital ¢lectronics and image processinig

applyprinciples of functiony of complex variables to solve computational problems {LOTS: Level

Fourler transforms apd  functions  of  comples

select sustablemethod for given computaticnal engineertig problems and related domain (HOTS,

integrate the knowledge of Fourier Series und Fourier transforms, Functions of complex vanables,
mmid Piwver Series for dolving real world problems (HOTS: Level 6: Create)

Course Content

Ol
variables ind Power Series ete. (LOTS: Level |1 Remember)

02
(LOTS: Level 3rApply)

L2003,
3 Apphd

CO4 compare various concepts  related 1o
varinhles (HOTS: Level 4 Analyse]

[ 0 T
Level 4; Evialuniz)

€20

Unit ¥

pourier Series mnd Fourser Transforms: Euler's formulne, conditions for & Fourier expangion, change of interval,
Fourier expansion of odd and even functions, Fourier expansion of square wave, rectimpilin wave, saw-toothed
wave, half and full rectified wave, half ranige sine and cosine series.

Fourier integrals, Fourer transforms, Shifting theorem (both on time and frequency axes), Fourier transformis of
serivatives. Fourier ransforms of integrals. Convolution theorem, Fouster translorm of Dirac delta function.
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SIGNALS & SYSTEM
PCC-ECE20I-

Loasrne Crediis: 3 Lo Asspssmem Miehiods Vimtermals - 31 | I|'.|_'|_'|_|_|:-"-|-I| Two Nlipes
Mlndes Loviurss 10 ) Wl ol ol 20 Murksd, chis performiante Snsgh . percemispe il
Teaching scliedule L TF 3 00 beictitres ulbetbed (4 Marks |, ashignmenns, gulz e (6 Sarks ), eml on
Essummiiiion Duriatseai 03 Mo semmeteT exainirleon of T Mlarks

Forthe: e sepvesler ouminaion. iing ipecations ore o by set by (he
eriphaier, it mmeher gne willl ke sutTiplyery and bmaed on ihe
 eniive syilnke 11 sall contoim seven shur answers pWpr questions, reel o]
| the .|,I_;1|'; uUesdsEng ure jo e glivgn Fia _'q_ll:ij:._u Ehver yjidesstisren {romm eucts of
thee (o anlis of dhe @y llabus & condidake 2 peguined o aliempn tdher
bl duashibiuee sekecting Gne Hom each of the oo umits. AN questivm
carry il ks

Pre-requisites: Physics, Matlis,

Sr. i Coure Dutcomes RET

AL e end of the semester, students will e able: BT EE
iy 1 0 deseribe yariomk '-iErI|I|'. aikl theie Bediay iour 1y whved in PIGCEE si"él_ i1
il Tior clusklly different syatems used for stpnal provessime asl nperation L2
il P demonsiaie e conversion sgritids by emtlog domain j diginild dosmeakn L3
i To formulate any regiired sysiem avcending to diffesen tpes of upplicitions, H

UNIT-1

INTRODUCTION TO SIGNALS: Signal definition, classification ol signals, basic/singularin
continuous and discrete-time signaly, basic operations: time shifting, time reversal, time scaling
on signals, signal representation in terms of singular functions. correlation of shgnals and its

propertics, representation of a cominuous-time signal by its samples: the sampling theorem,
reconstruction, aliasing.

LINIT-

SYSTEM & 118 PROIFFERTEES: systen, classification of svstems: lincar & nonlinear VSIS,
static & dynamic systems, causal & non-causal system, invertible & noninverible, stable &
unstable system, time variant & tone invariant systems with examples, linear timeinvariam
systems: definition and propertivs, impulse response, convolution sum/integral and its properiics,
representation of i systems using differential und différcnce equations,

S
A )
SHINALS & SYSTEA
- ECE20-T /

L%
_.-"-‘H_‘\-'-\.I = F

1"



LNIT i1

FOLURIER SERIES & FOURIER FRANSFORM: Inireduction

Representation, Fourier Ser viresentaion of FPerlodic Signids,

sefies. Properties of Fouries aerits, Fowrier  ronsfonm tor perodic angd prerioad iy

Cunvergence of Footier Transtirm, Properties ol Fourier Fromslon
I ranslonm

O Preglien

IS 0 e

v pplication

MSCRETE-TIME FOURIER 11 ANSFORM: Fourier Transionm represenlaticl

-lime Apcriodic & Periodic Siphals Froperties: of Dirscrete- Time Fow

Forner T riinslorni Pairs
l_"':dl-]":-'
..it'lii\"\:“'il'f:ll't'l-l'. Introductbon i ST rinstorm I-:L-__---n i 0

| ransform, Z=Transfonm Properties, Inverse Z-Trunsform, Ynalvais of

Transform, Application of 2 transionm. Introduetion 1o Hitbért Translivm.

TEST B s,
1 Y Oppenbeime AL S Wikl IS, Saaigh Qe 4 S mE . Prem

LH S EE

bk kL

i O

LTI "‘*-:"L-:'."

tar B Havwal, —Siennl A Sunlems LUy lord T s :;.::\. Py
3. Farmoyg Husain, "Signas & Sysicin i T TESTINTTS
HEFERENLUE s
I we salivohussn, AL Vallavear T G | Ly I._|I"~'|___._.-I'|--. ny Ak S0t sy Ha
P LG ghits, LY. Lh, Mlanoli Lhinial Siemal Processeme P Tl ".|_--: | P
Prentice-Hall |ndia
| 8 A TEI AT "‘-:.'l' (LG T TN B TR TRSET ": Frissrmmgabiiaind Pullbvsbeer

Sl s s aYsTEM
PO ECE 30040

| FREL
TR
Fasurie

Nalrolo
Aasic
! F
'
_—

e
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Covneral |

DIGITAL ELECTRONICS
PCC-ECE203-T

slormation af course

Ulinigrse Credigs: 3 Courde Assensment Methods ilneraly 305 Extemnals. 70) Two Sino - lest
MLHJ:E:-I':\'“"":‘.'-H.I' goch ol 20 .'stI:L.HI [ [T |I-,'|'||_l||||.|r||_'|_' |_|‘|r|||_|!_|| peroeniuge 0l Deih ke
Vieaching schedule LT P;3 0 0 Hgperded (4 Markd), ausignmenis. qude e 66 Morksh and end semeae
Examinotisn Hemthon 1 {113 Hours exiiteEthan o (70 Morks)

For ihe conl semester examipnthm, ifine quesiinnd are Uy be sev by the
AT L nsesd oy armdier aae vl e compitsey, ol Hased on Uie ortire
i llabun 1) swill contain soei shirt phskers Vpe goeithins, red of iz cighi
fuestaeme e Lo Dl gibeis by setbitg Wwe qusslibnes From ench ol the fios
urtity of the sy Hahus, A candiddate is roguined w0 sremg other Toar guestions

selecling vive T each of thie four uniis Al Lbigstining carrs eyl marks
il K i S L LS ekl Rt s o

[Sr. N, Caurse Dutivmes: HET
Al the end ol the acmicsier, Sinidenis will he pble 1 R Level
Col Deline the fundamental concepes and ieehniques wsed Tn dighal chectromnic, Ll
CO Understand the minimization technigues i simgdify the hardwire reiprireme s of digrial 2
[ eircults, implement it, design and apely for reul ibme diginal systomes. eallle O
X3 Blemmiansineie ihe wirking micchamsm and design guidelines of differsnt comdinminnet 13
| seyueital cireiln & lergtie Bomilies ansd theis e bthe dligital sy srea dlevign
LS EE Dlevelop the nomenc L bl leclmcsgy i the area of memon: desviess ond apple the HE

Py devives b dilfin s et o eliggitad-frcrles for rend naoeld apphiculion

Cosiirse Conlenis

FUNDAMENTALS OF DIGITAL TECHNIQUES: Digital signal, logic gates: AND, OR,
NOT, NAND, NOR, EX-0OR, EX-NOR, Boolean algebra, Review of Number SVEICMS.

HINARY

CODES: BCD, Excess-3, Gy, EBCDIC, ASCIL Binary arithmetic, Error detection

and cormection codes.
DIGITAL LOGIC FAMILIES: Switching mode operation of p-n junction, hipolar and MOS

devices. B

wpolar logle famalies: RTL, DTL, DCTL, HTL. TTL, ECL, MOS, and CMOS logic

families; Tristule logic.

COMBIN

UNIT-NI

ATIONAL CIRCUIT DESIGN: Circult design using gates, adder. subtractor,

comparator, BUD to seven segment, code converters clo.

COMBINATIONAL DESIGN USING GATES: Karnaugh map and Quine Maoluskey methods
of simplilication.

COMBINATIONAL DESIGN USING MSI DEVICES: Multiplexers and Demultiplexers and
their use as logic elements, Decoders, Encoders, Adders | Subtractors, BCD arithmetic circuits

(ot
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UNIT-II
SEQUENTIAL CIRCUITS: $-R, J-K, T, D, master-slave. edge tri

geered. ip Nop conversions
Al registers; bidirectional il Pednuler

Lonmter; Design of Asvnchronous and Synchronous Counters
FINITE STATE MACHINES: Niming diagrams ($ynchronous FSMs), Moore versus Mealy,
FSM desipn procedure- State dhiagram, Stute-transition tahle, State minimiz

ation, Siofe '.'I'.L':'-.|I:"l_;-'-
Next-state logic minimization, Implement the

T desion.

UNIT-IV

ADC AND DAC: Weighted resistor and R -2 B Indder VA Converter:
conventers. AL converters: Quantization, parallel comparaor,
counting type,dual-slope ADC, specificitions of ANCs

%, specifications for D/A

SUCCCSSIVE  approsimation

MEMORIES AND PLD'S: ROM. PLA, PAL, FPGA and CPLDs Implementation of

combinational circuits using ROM, PLA and P'A)

TEXT BOCYKS:
L. Modem Ervgral Electronics EditionTHY © B P Liin Fhil
2 Degital Fundumendals : Thiorms | Flayid: Pearsan
i Bigital circisits and desigm o 8, Salivahosa! Oxford Unive ey Preco

REFERENCE BOOKS;
1. Digil- Ineprated Electronics - Togk & schilling MGH
2. Bhgitil Principles ond Applications : Malving & [ coch; MeGrow Hill
Bigital Design | Morria Mano: PHI

DIGITAL ELECTRONICS
[ O e S |

LLUENCE 2enerptors :!-?.ill!_' potmilers and Johnson
| E L
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ANALOG ELECTRONICS-1
POC-ECE20S-T

it-nur-..'l. redidy . 3.0 i_-m:i.-:r_hwumrnl .’l-l-rlll-l.rlh".llllrﬂﬂl; Xk External: ‘-'.ﬂ.r. [ WO T 2als

Minde : Lecumes (L) Eanch il 30 Murks, Cliss Performaincs ihrough peicemage of leclires aitended
| Teachimg schedule L TP:3 0000 | 14 Murks), ussbpnments, quie e ot Marks), und e semester exumination of

Famminadsisn Durtidsen £ 03 Hiours T Sdurks
For ibe end semcsier examination, nliw questinmy o W be sef by the capmines
Llugsthon nuiibber ang il be compulsory mnd - bosel oo the eniire v lobas |
il conbaen 7 sbort answery [l LA TE st Womt of il erithl yuestion 1510 be
phven ba sibing i guestions, leem diah ol the four bnits of the wy Flsloes. A
I canslulute o rguived 8o oiempt ar Oder Toare dacstonm selicting one. fram
| | eaach o ihe Boier units, Al dquession ey equal ks

FPre-requisites: Plhyvsics

Cowrse Oulcomes

Sr.No. | At the end of the semester, students will be able: . RBT
) - Level
col To describe the charnctenistios off intrinske and extrinaic sembconductiors | L.l
CO2 To explain the comstruction and apeytion of semiconduciir e joes. ]
o3 Ta il lusirate the use of semiconducton dey iees 11 clectnimic Circains. | L3
Ii:{l- 4 T examine thy il cirenll pormemeters and deTendd the RIS O YRR M ICondR T i
devices in i {

Cuonrse Conten iy

LNIT-1

CONDUCTION IN SEMICONDUCTOR: Coaductivity of a  semiconducior, Carrier
concentration in an intrinsic semiconductor, Fermi level in o latrinsic and  exirinsic
seiniconductor, Carrier lifetime, Continuity equation, Hall effect

PN JUNCTHONS: Qualitative theory of PN junctions, PN junction as diode. zener diode,
voltage doubler, band structure of an open circuited p-n junction, current components in o PN
diode, PN diode Switching times, winnel diode, rectifier with filter ¢ircuits. clippers. clampers,

LNIT-11

BIT : Review of BIT ; consiruction - operation - charscteristics, Ebers moll model, BIT as an
amplifier and switch, limits of operation, thesmal runaway, stubility factor, bias stability of self
bins-cmitter bias- collector o bose bins | bias compensation: thermistor and  sensistor
compensation, Ac and de load line for o CE amplifier, Transistor hybrid model, h-parameter (CE,
CB, CC), analysis of transistor amplifier circuit using h-parameter, simplified CF hyvbrid moded,
frequency response of RO coupled amplifier

AL, ELECTRUONIN-|
CO-RLRINE-T
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MOSFET: Roview ol device stiucture- pperation and Y-l chamcteristics of  JFETs nnd
MUSEET (depletion and enhancement), MOSFET as a switch and amplifier, FET simall signal
model common sowree amplitier. source follower biising the FET, FET as a voltuge varinble

resLsior

LNIT-0%

SEECIAL SEMICONDUCTOR DEVICES: Gun diode. P-I-N diode, Schottky diodes,
varscior diode. tunnel diode. photodiode, power diodes, photoconductive cell, IR emitters and
receivers, LCD,

REGULATED POWER SUPPLIES: Series and shuni voltage regulators, three termingl fixed
I I--I|I_|.:__'-:.' r-.-'gl.'-Filil_'I I_n"-."‘{‘\‘-.. :"h,;,|_ 1H_|||_|-.|;,J,-1||,_' l.|'||:|:;|j_.h- reculalor .|[ | T.]'_'.'_ll SMNPS.

TEAT BLMIKS:
I Efevtromics device pnl Cireiiiesd de b Mlmin, Hulkizs aond Jic: MeCrawl i
2 Elvtromcs Devioos & Clrcuitss By Tesmmsl & Nashel sk - Penmwon
Vo bctronle ciroull anlidysis ind design § Seoond edinony; TUA Meame TRH
REFEREMCE RO S:
. Elecimmics Principley: 5% ino @ MoCirs Hill
|

£ Bleetronics Clrouis: Dol L. Schilling & Clarles [Belove © Moediras Hibl

3 Sierockectronies Cireuns, eorsy and applicelions:Sedra & SovihOs FORD

AMALLIG ELECTHAMSIE 51
POCETERDS-1
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NETWOHRK ANALYSIS & SYNTHESIS
ESC-ECEINT-T

£ oiarse Crodis : 1 i.'n.-||.l~;.-: "\..-u:.l."l‘-!lll:lll.rr‘-.rﬂl|h'.l|J|. | baiernal: 30k |..Hﬁ'|'||'|_|' TOF T Manor 1esis
Mlade  Leclires 1L each of (20 Marks), class performance through percemage of leciuses
Tewching sohodule L. T P23 0 0 miicnded (4 Marks), gidignments, guizete, |6 Marksl, and end sethesies
Evaminiatns Dupstion £ 03 Hislrs eoarmnation of | TO Marks),

| Faar the end stemesier examingdlon,  mhse Guesthens ore 1o be el by the
enatiner, Cheestlon number ope will be compulsary: and based on the

| entise #y ilubis, 11'will contain seven uhn answers type quostions, rest of
Hae ehght guestions ane wbe given by sefting oo questions from exch of
| the four umite of the syllabus, A condidate s reguired to attempt other foor

fuisstions selecting one from each ol the four umis, All questions carm
cijnual ks

Pre-requisites: Mathematies. Phiysics. Electrical Teehnology

| Sr.Na, Cimise Dhutcomes B HET
AL Ihe end of the semester, studvints will be alile: L_. « Level
il To relabe Lime l.jl.lll‘l.l.lll limenr petwork  sdch Er.ll.li'l.'i.ipﬂt metwiork b r“-""l'-"-"“-__'l |_‘||:||-|||,|||'| L1
LT3 A R iistion :n'l'||||.|-|£___._ 1
2 To expluin graph theory concepis for wilving electrizal peiworks L2
03 To examine behnyiour o] elecirical ||c|:-.n::|.1-r}.. ol the biads ol its iesnsf Tupcthon HI
o4 To desizn twa port sevworks for Biven tramsfer function. Hi3

Conrse Condents
LNIT

LAPLACE TRANSFORM: Introduction 1o Laplace transform & its properties, Laplace
transionn of special signal waveiorms, Inverse Laplace innsform. Use of Laplace Trans{orm
in salving electrical networks.

TRANSIENT RESPONSE: Initial Conditions of resistive, inductive & capacitive Elements,
Time domain analysis of simple linesr circuits: Transient & Steady state Response of RC.
RL. RLC Circuits o various excitition signals such as step, ramp, impulse and sinusoidal
excitations using Laplace transfonm

LINIT 1

NETWORK FUNCTIONS: Terminal pairs or Ports, Nelwork functions for one-port and
two-port networks, poles and zeros of Network functions, Restrictions on pole and zero
Locations for driving point functions and transfer functions, Time domain behaviour from the
pole-zern plot,

PARAMETERS OF TWO PORT NETWORKS: Relationship of two-pont variables.
short-circuit Admittance parameters, open cireuit jmpedance parameters, Transmission
parameters, hybrd parmmeters. relationships between purameter sets, Inter-connection of two
port networks,

SETWIIRR ANALYRIS & Sy NTIESIS

C-;’Q ESC-ECEINT-T
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L'MNIT LI

NETWORK SYNTHESIS: Concept & significance of Positive redl funetions con ept
whetwork synthesis. driving point immittance function structure ol LOC network. LC network
synthesis using foster and caver form, driving point innmittance function stractore of BE &
RI network: RTC & RL network ssiimhesis by Foster and Caver (orm.

NETWORK GRAPH THEOR)Y Concept of network graph , werminology used in network
graph, relation between Twigs and Links. properties of tree in g graph, formation ol incidence
Matax[Ail. number of trees in u wraph, Ciraph paadriges: cul=setl matrix, e ser maliis
fermulation ol network equilibrivm efjuations, network unalysis using graph theory
FILTERS: lntroduction 1o filers, Characteristics of fillers. Filter Classification. Passive
Filters: Analysis & Design ol prototype HPE. LPF, BPF, & BSE, imroduction to m-derived
filters, Active Filiers: Intraduction ol active filiers;

TEXT BOORS:
L. Enginecring Mevwork Amilysi & Filies Besign: G0 Bhilse, PR Cludhe, 1. Kulshreshiha Lmesh
Publication
Lirawt Theory: A Clwabribarty; Ubanpar Bai Prblicofion
L Network Analysiss Van Valkesburg; Pi

9

REFERENCE BUM)R5:
I Mevwork Anidals & Syivliesis 5 Ghoshc MoGraw Hill
2 Metwork Amilysis & Synihesis: KA. Sond:S AKatariod Sons Poblication
b MNewwork Amdveis & Svanthess FF B Jobim W iley & Bom |

i_"_} SETWII R ANALY WS & SYNTHES S
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ELEMENTS OF MECHANICAL ENGINEERING
ESC-ME202-T

General Course Information

Course Credits: 3.0 Course  Assessment  Methods (imternal: 3k |
Contact Hours; 3 hours'week extermml; T0) Twa minor 1ests ehch of 20 pnarks
Mode: Lecnires Class Performance mewsured through percentage of
Examination Duration: 2 hougs lectures attended (4 morks) Assignment and ke {6
minrks ], and end semester expimiination of 70 marks

For the end semester examination, nine guestidos
iire 1o be sel by the examiner, Question mamber ppe
will be compulsary and based on the entire o Habus
Il will contain seven shurt arswers Cy e Cpaihljcans
Rest af the expht questionit is to be given by ity
e questions. from ench of the four anits of 1he
syllabus. A condidote s required 1o ntErmpl
other four questions seletting one from each of the
remaining  four units. All guestions carry equal

marks,

Sr. | Course Dutcome

RET
No. | Al the end of the semester stadents will be able: = o Lovel |
L1 | Todefine ind 101l about basic mechanical engmeering devices'machines. 5 LI |
CO2 | To classify ani explain elements of mechanical engineering, L2

COJ | To demomsirte the working operstions of various bisic mecharical  engincering | L3
_ devices' muchines,
CO4_| To examine the performance of various basic mechanical engineering devices mochines, H1

Course Contents
LINIT-I

Properties of Steam & Boilers: Introduction. Formation of steam s constaml pressure,
Thermodynamics properties of steam, Steam boilers, Requirements of o good boiler,
Classification of boilers, Constructional and operational details of Cochran and Babeock and
Wilcox boilers, Comparison of watet and fire tube boilers, mounting and accessories with
their functions.

Steam Turbines and Condensers: Working principle of steam turbine, Classification of
steam turbines, Comparison of impulse and reaction turbanes, Compounding of impulse
turbine, Steam condensers: Elements of steam condensing plant, Types of steam condensers,
Cooling ponds and cooling towers.

UNIT-TN

LC. Engines: Introduction, (lassification. L.C. Engines basic terminology, engine parts and
their functions, Constructional details and warking of two-stroke and four-stroke digsel and
peirol engines, Otto and Diesel cycles, camparison of petrol and diesel engines,

Water Turbines and Pumps: Introduction, Classificgtion  of hydraulic  turbines,
Construchion detasls and working of Pelion, Francis und Kaplan turbines, Clossification of
waler pumps, constructional and working of centrifugal and reCiprocating pumps

ELEMENTS OF MECHANICAL ENGINEERING
ESCMENT

A ah




LNIT-HI

Simple Lifting Machines: Introduction. Basic concepts and definition, reversible and
irreversible machines, Laws of machines, Simple wheel and axle. Single and double purchase
winch crabs, Simple and differential scréw jacke Problens

Power Transmission Devices: Introduction. Belt drive, Rope drive, Chain drive. Gear drive

Fypes of gears, pear trains, Clutches: single phute and multi plate ¢lutches
UNTT-1V

Stresses and Struains: Introduction. 1ypes o Suesses and strains, elastic limit, Hooks [nw,
stress-strain dingmm, factor of safety, Poison’s mitio, Elastic constants & thei relationships,
thermal stresses.  stress and straing in simple and compound bars under nxinl nading,
Problems '

Shear Foree and Bending Moment: Introduction, types of beams, tvpes of loads, SF and
BM diagrams for cantilever and simply - supported beam. Coleulation of maximum SF. BM
and point of contra-flexure under the loads of (1) concentratied load (ii) uniformly distributed
load (iii) combination of concentrated and aniformly distributed loads, Problems

Text and Relference Bowks:

1. Efements of Mechanical Engineering — Mahesh Kumar, 1K, Internmiional, 2013

2. Elementy of Mechanical Fngineering- #.K Rapput; Lo Publicaiions

3. Basks of Mechanicul Engineering - Mridual Singal and 8. K, Singal; | K Inernatianal
4. Basics of Mechandeal Engineering- IS, Kamar, Pub. - Kataria & Sons, New Delhi

5, Basics of Medanicul Engiteering — Sadhu Singh: S.Chand

B, Hydraidic Mochings — Japdidh Lal; Pube- Metropolian, Allabbod,

Thermal Science and Engineering — D.S. Kumar, Pub. — Kotarin & Sons, New Delhi

‘i

o
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MGHTAL ELECTRONICS LAB
FCC-ECE203-P

L s Lredelas | Eomgrse Assdcssamenid | lisfermal: e T aternnl T

"
L OmEn Hownss Dieek i puiap |- D=1 Dk

| Mfiode Lish Wk

€ sinrss Ul cimiiess

' &r. M, _';I- tae eoal ol thse semisier. stindents will Te whie fi: . KT
" s — - —_—— g L — = 1 ey rl
L | Drstribe the vanous diziial 1075 ood amderstand] the D 1
"Efil'l | Uliwlerstard Bossiean L i simpiily the digil Cireuit 1T 1=
ci3 Diemoetstrate: husse conil] AT Circlaliy and veerkhs i [iemicsimaligies = £ I
}?'ﬂ 4 Develop the dioslan proceadynes L die I.'.I-'_IT.I'ulﬁ-' '--'.l.ll.n'r;n.-u-l cErvusia 11 _H.I_ |

List ol Experimenis

| Study of TTL gates — AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR. Realizstion of
bazic gates using Universal logie giates

= Design & realize a given function using K-maps and verily s performance

3. Design and realize adder and subiractor circuits

4. Design and realize comparmior and parity generstor cireuits

5. Design and realize 3 hit biary 10 gray code converter

fi.  mpbementation of mulfipleser encoder using logic gnles

1. Implementation and verilication of Pecoder/ De-multipleser

8. To verify the truth tibles of S-R, J-K. T & D type flip Nops.

2. Dessgn g 4-bit shilt-register and venify s operation.

|0, Design, and verify the 4-hit synchironous counter

1. ﬁ:;:-:i;:rl. aind werify the 4-hi ok ighiromous counler.

2. Design, and verify the 4-bit vy counter and twisted ring coanfer.

13. To design and verify the operation of synchronous decade counter using J K Tip-Tlops

14. To design and verify the operation of gsynchronous decade coumer using T flip-flops

15, Simple progect (Any opic related 1o the scope of the course).

NOTE:

At least cight experiments are W be performed in the scmester, out of which atleast six
experiments should be perfonmed from above fist. Remaining experiments may either be
performed from the above Tist or designed & set by the concerned institution as per the scope of

the aylinbus.

i,

(?{1}‘“‘}:—&”#’_

i

IRGEEAL ELECTROSICS LAR
I'UL-ELCEIRL-P
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ANMALOG ELECTRONICS-1 LARB
PO -ECE20E-P

et vt L nmrse Ansssaiesl Alethod @ (lnfornadz 30: Extrensl: T80
| Cabijla] Thoore: 4ve=h |L-T-4 |
| Bboie | Ladd Wk

bt T Cowrse Duirmines RitT
Al Ve wmal of the sescster, stmbemps will e abie Lvel

e T'ii Hoete ahmayieetils il wmicombsdir deviogs 11
Ll T wdenbity - Mie sari s eleoimaisg cimnipeegerths ol ahicremmins e Besed wapon thice | |2
| chorcierisjés
| C1xl T derpesnisarale ik plc apqimmtons o winsemd e dey wos | L3
| P, LR L s |
IENEE T s e electiaiiae comvghoiiend sl cironi i, andl B gy capermnendlibann with theen i

List of Evpernimenis

Lo Toestsdy V-] characieristics ol dinde,

L o design pnd stady e characteristics of hall wie rectifier with (lter cirouit
. To design aid study the characieristios of Full wave rectifiers with flter circuit
b, Tostdy of Zener-diode o vollege regslat

$. Todesign clipper circuits wnd vbserve their output wisefisnmns,

i Todesign the clamper circuits md obseree their outpat waveforms

7. Todesign the de voluge doubler,

B Tostody the charactensiics of CB configuruons of & tromsistor

W Tostady the chiracteristios of CE conffgurations of 4 trnisistor

1. Study of CC armplifier as a buffer.

PL Sty of trunnistor as 8 constant current source i CF configuration

i To study the V-1 characieristics.of FET 1n C5 configuration

L3 To study the W=l characieristics ol FET in C0 eonfigurstisn

14, To study the frequency esponse of RC coupled amplifier

[5. Tostudy the 3-terminal I voltage repulators.

Io. Study of (R diode {IR-cniier) wnd photodiode (1R recelver)

T Stucly of dpto-coupler [ogalo-tsolbin

. Smmiple project { Aoy Jopic relsted o e scope of the course)

Nte: Allenst |2 experincits aee 1o be performed m the semesier, it of which minimum
experinyents should be performed from shove list Remaining experimens may elilier be
perfiantied from the above list or designed and set by concerned institution as per the scope of the
sy llabuoe,
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NETWORK ANALYSIS & SYNTHESIS LAB
EsC-ECE207-P

i oarse Credifs- | Cuirse Assessmvul Seihods (Invernalz 30: FEyiernal:
Lot Tours: 2 weeh por i) F-F i il
Shode | Lok W orl

Pre-requisiiess Electrcnd Tech foay

ar, M. Course CHaleomes A1
- AL e il wl by siiesiir, stuideaiis sl b bl Level
| E F'e relate theoretical concepts with practical expeinicisls L)
= - - — =
| O3 | To U theorenseal congcepts reluted s Pwio=po etwork paranscters on hardware L3
[ ol | T erimine Heoreiical com ‘e Iy lated 1o trmnaenl [R5 D) Il sre i
I Cond o evilunie and judye periormamnee of vhifous sctboe Rleers H2

It ol Eaperimenis

| To study the step response of series RO circuit

w Tostudy the step response ol series RL circuit.

3 To study of phenomenon of resononce in RLC series cirouin.

4. To calculate mnd verilv "4 parsmicters ol two port network.,

3. To calculate and '|L'|i|j "N parmimeters 8 m pwi o ek,

b To calculate and verily "ABCE" parameters of o two port network

7. To calculate and verity =H™ parameters ola wo piart metwork,

B Todetermine equivalent puranicter of parallel connections of two part netwaork.

Y. To plot the frequency responses of low pass filter (LPF) and determine half-power
frequency,

0. To plot the fréquency responses of high pass filter (HPF) and determine the half-
power [requengy

L1 To plot the frequency responses-of band-pass filters (BPF) and determine the hand-
widih,

12. To synthesize a network of o given network function and verity its respanse.

Note: At least elght experinients ure to be perfarmed in the semester, out of which atleast six
experiments should be performed {ron above Jist, Remaining experiments may either be
performed from the above list or designed & set by the concerned institution as per the scope
it the syllabus.

SETWLOIMER &% RN SIS & Sy NI SIS ol
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ELECTRONIC MEASUREMENTS & INSTRUMENTATION
FCC-ECE202-T

| Lo Liedadibs = 3

Lourse Astecamnt Methods (lnernal; 30; Fssmad 700 Two Sinore iests - coch

| Pelonbes Lechiangs (1) il g2t Marks . eluss) perfommdnce tineigh percentigs of lecires. ditssed 4
| Tenching schodule 1 T30 0 | Susk msignme, il dae 6 Maikisl and onid semeiter exaddinuibos ol § 70
Esusimation Dhirabion s (05 Howirs | %o
i e end semesler examn LU, (RIS el s e i B¢ sid ||:\. b #onmminer
Lbdestiam pisialse oo will b |.|||||.| 410y arnd bspad on e entine -\.;:||I|_|-\.||._ T
| el e seven shond anawvers [y pe guestors, nestool the cighl (uesthons are
bbb fiaven b setbing dvi guesilons from el of the G mhits ol the s b
| v cmdadile T regied (ol ol abher I gilistlons s r.\.'|_'|_'-|||' ofe lroin el

| ) b Ehe Bour unbs, Al gusithons eariy sl mncks

Pre-requisites: Knowledpe of budic elocinmic compunenis

! b, M Comrse Chateoinics HET
L L Atihe it of the semester, students will be able to: Level |
R Bdeting the farsdomenil cos e anal cchabgues wsdd i eliectonlc measimements and Ll
1 Armlrumentiadnis
LA B Uttslorsdansl and s pluin construction wnd working of vanous measuring instuments, L2
Lo B Exeiae the Knowledie of v oelomm gemeroliars, wayelormy mnalyvrers, tmnsducers L3
| Cird Compare and wifisgssiee waelvnm generutia, weyefurm il v des, trunsdugers, i

Conrse Clonlenls
~UNre R Onienls

LNIT-1

INTRODUCTION:  Introduction of Measurement, Classification of Measutetient Errsrs,
instrurnient Accuracy, sccumey & Precision, Resolulion. significant Figures, Analog Multimerer,
digital Multimeter, digital Frequency meter, Digial messurement of time, Digital measurenent
ol trequency(Mams), Bhgital tochometer, Digital pH meter.Q meter

LINTT-1I

OSCILLOSCOPES: Block Dingram based Study of CROY,  vertical amplifier.  Horizontal
Deflecting System, Role of Deluy  Line, Fypical CRT connections, Dual-Trace CRO-s,
Measurement using Oscilloscope-Measurcment of Voltage, Frequency, Phase Difference, Rise
Fime, Full Time, Lissajous Figures in’ Detection of Frequency and Phase, Digital Storage
Crcilloscope (DSOY, Applicitions of SO

LINIT 111

GENERATION & ANALYSIS OF WAVEFORMS: .o frequency Signal Generators,
function generalors, pulse geoerators, RF signal penerators, Sweep frequency generlors,

LG TRONIL ML HEMENTS & INSEMUATENT AT
PCCECEM-T
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requency synthesizer, Base wave analvzer, Frequency selective wave analyvzer.  heterodyne

wihve analvzer, hirmaonic distortion analyeers, spectrum ahialveer
LNELE-1%

TRANSDUCERS: Introduction, Electrical transdicer.  Selection Critéria of  Transducers.
Pransducers bvpes: Reskstive transiiscer, Imductive transducer cipacitive transducer, Thermaul
Iransducer, 'oploclectronie  sducer, Piesoelevtric transducers. Tntroduction o Analog und
Dhigital Dratg Veuisiion Sysients and Telemotr

TEAT Biihs:
. Electronde: Yomlt siventidan misl Meayisrements : Baid A Bell: Osiord

2 Electmmug Insrume it 5 LS, Kalsi TSI 20dE didinn

wenursg i Elearical & Blecinsiies Medsurcrmenis £ Inslramieniinion @ ALK Sushiey: iyl Hal |

REFERESCE BUM MR S:

. Eleitepmac lisstromienlabion Al e g el e WL, Uooper PHI
= Mlodem Elecitoni Fnsrmmentaimon & Memurng Teehnigues: Helises & ( apguer 7 PHN

1. Moasusermenl Syateing’ EO bl Sbeiras il
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ANALOG & DIGITAL COMMUNICATION
PMOC-ECE-204-1

Lonrss Lnedigs - 5§
o © Lociunes (L) il § 20 Marksl, class performeids throegh perceniape of lectures wmended §4
Femchang schedule LT P -3 6 0 | Marks), sk, quir die (6 bk, and end semester exunination of (70
Esaminativn Dration : 03 Hous | ks
Furhe o mester cxmmdmilion, nine QuCsEbnibs e b be st by the eadmines.
aestion mimiber aile will be cumpuliory. and based o the entire svilabis |
Wl Cammudn seven shor anwers By slicslhoiioe, rest of the gight questsons are
b b given by sefiing Do dsteaioma. from eoich ol the Thur unis of the wy |lakbi

| A Cimlate b revjuined Lo plienpl other s dquisstions seleiting one Frum euch
|_ | 4l ||_I- |I'_lﬂ_r fatits, All l\.|'.||'.:.|i|.lr|_:_. Iy ol |11__'rL;..

Pre-requisites: Basics of Electromie circuits and miroductory concepts. of  communicalion
science,

Lo Abscwamnl Mithods {Dabermals 3l Exbemals TR} Twao klinoe feey cach

Caonrse Conlenis
I'NIT-1

AMPLITUDE MODULATION: Hasic block dingrom, Modulation, Amplitede (Lincar)
Muodulation: Lingar Modulation Schemes, Generation of AM. Envelope Detector. DSB-SC
Froduct Modulator, Coberent Detection, VSB Modulator und Demodulitor, Noise in AM
Recewver using Envelope détection. Threshold Effect.

LINIT-I

ANGLE MODULATION: Types of Angle Modulation, Relition berween FM and PM. Narrow
Band FM, Wideband FM, Transmission Bandwidth of FM Signals, Generation of FM using
Direct and Indirect method, Pre-emphasis and De-emphasis in FM. FM Demodulators Slupe
defector,  Halanced  Slope Detector,  Foster-Seeley  Discriminator, Ratio Detector, PLL

demodulator,
UNIT =111

PULSE MODULATION: Sampling Process, PAM, PWM, FPM, Ouantization, PCM. DPCM,
ADPCM, Noise in PCM Sysiem, Companding, Comparison of the Noise Performance of
ANMLFMPCM and B,

WAL & B AL ORI I AT IS
PLEC-ECE 18T

| Sr. No. | Course Ohulcomes | RBT |
Al the eud ol the semester, students will be able: . Level
Cidl T dezscribe the basic principlen of commiunieiibon sy alen L1
Co2 To enpluin the genoration & delection of mwdulsied Szl i
CO 3 To wviduate the performance of signal uikler eoets ol e, HT
| 0 4 T s infuraaiisn sigmals .||_-_|||;_-..| VArlnus |:|1'||,'|.j.||'||..'EI:\ & limiaiiens | H2

Hi



NOISE ANALYSIS: External, Moise, Intemal Noise, White Nobse. Narrow Rand .
Representation of Narrow Bund noise in-phase and Quadeaiune | omponents, Noise Figure
Moise Bandwidth, Naoise Temperniure

UiNET-IV

DIGITAL MODULATION: General description of ASK, FSK and PSK. Trnsmission
Reception and Signal space reprosenlation: BPSK, DPSK LIPSK. M-ony PSK, AsSk, (ASK,
BFSK, M-ary FSK, MSK. Power specira of digitally modulted signals.  Performance
L‘Lllllpﬂri'\-l.l-l'l ol different di'r'll.ﬂ scdilatkon sehemies.

TEXT Bk 5:
L B, Lathi, Masdern [Hgiul & Analog Communication Sysems, 3rd Edn, Ontord Univiersity Press, Chernai
1998,
2. A Bruce Cardson, PR Crilly, JC Rudlédpe, Communication S stems, 4 th Edn, MU New York, 2000
b Gienepe Keonedy, Bernord Daviss SR Prasunms, *Electironie Communivation Systens™,
& Edithon, McGraw Hill

REFERENUE BOOKS:
b b G, Proakis Digial Communication, 1PFIL
4. Taub &-5chilllng, Pringiples ol Commuskiation, THH
5. cBimon Haykm, "Commimicolion Sy aems”, 47 Edition, W il

AWML & DG AL CTIMNIL NI ATION
MLl -ECE-T0-T
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ANALOG ELECTRONICS |
MCOC-FECE206-T

Course Code » Coume Credis < 3.0 L iise A T L .;.Ir||..1-r|||.' 30k Expernnd; 100 T Ml Tesis Bach
Sibisle | Leetimres |1, b

20 Wlarks, Chlass Peifimsance throuh perevnge of ledtuie mitcrdod (4
Temchimg scheedule £ T 123 00 0

Sirksi ienipgnmenl it vk L6 Adudtag, and end semeier e smisatiion af 0

Examinalion Dotk @ 001 jimm il s
For the el semgster exuninwion, mine questions are to be se b dse ewintinpet
Pluesiosy fuaiiber o will be |..1'|l'||ll.l|'\.|ll & andd Frasel] on the et ._'..I:,!'.: |1
il g T shory ansers v e Goosinns, R of ihe il agwesibon |s wy g

givein By sefbing two gueidions from each of Ui lair units of the s Halia A

| clmabicdibe is reqidred: o pbiompy oy acher our guestions seleci 1@ i o

| el il b Four wnkbis, Al sjuiestbons cans’ dginil ks

Pre-requisites: Analog Elecivonics-i

S¢. No, | Course Omcomes

RET |
Al the pwil o 1he semester, shinleita will s alile: N Level |
i Tiv desirabe yorious amplifices ind oscllobr ctreulis L1l

Ci¥l To exgloin the ¢omstrug Lo amd dpeibm & semonduenr Jiosides wid O demonarate ther use I3
in eloctronics clrcails, e

COY | Toopérate the dillerent circilis lor mnplifio porsar pimfliiiers aind oncillatir enicgutien. L3

L4 T ehesipn e vprios anodoi cireuits i upsin ther perlommince, 1l

Conirse Conlenis

UNIT-1

AMPLIFIER: Distortions in amplifier, Cereral trequency comnsideration, frequency response of
an amplifier, RC coupled amplifier. frequency response of an RC coupled stape, Cascaded CE
transistor Stages, Gain and bandw iih considerations. step response of an amplifier, bandpass ol
Caseaded SULLCE, elfect of an riier] o g osource) ha'p;u: capacitor on low jn;q LEACY Tesponse

LNIT <11
POWER AMPLIFIERS: Clgss AR gl operabions; Uliss A large '.iH“u_I l-lflliilif‘ll.‘h-. Cecind

and higher order hurmonic distortion, efliciency, transformer coupled power amplifier, Class B
amplifier: efficiency & distortion, posh-pull smplifiers, class AR operation

LNIT-111

FEEDBACK AMPLIFIERS: Classification of amplificrs, Feadback concept, transfer gain
with leedback, penernl characteristics of negative feedback amphifiers, effect of negative

AL ELECTRONM X )
M- ECE T

%4“ L__j: "':;" ;@?- Q-Lx’
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feedback on il'l|'|u|: and outpul resastonge. volinee sefies leodbpck, curment sories feedback, Current
shunt teedback, voltage shun Tvedbac

OSCILLATORS: Sipusoblal escillatrs,  Huarkhausen oriters, B-C phise shilt ose bl
resonant circult ascillonor, vl Toer o] i Cllntos ool wil -|_...|;_'_- o tllator, ond crvatal
ascillaior

LNIT-1V

PNPN DEVICES: Thyristor, SCR. SCS, GTe), light activsted SCR, Shockley diode, DAl
TRIAC, LT, photoiromsistor, opto=isolatorn

FREQUENCY RESPUONSE UOF TRANSISTORS: Emilter Follower, Maller’s theorent, Hybril
-;,‘i:' commuon emiiter wansistor model, CE emiter shorl circail curbent emin. frefuency response
beta cut-off frequency, gam handwulth produict

TEXT BUMIKS:
| Eleceroniey devices and Chieaiis (He i Millosan, Halkias aod L SfeCivas Hill
4. Ebvcaronees Devioes & Cirguiiisg oy fesad & Nashekbky ; Peaimon
b Electronke ereat) drnifvats and design o Second edition i DA Scamen [MH
BEFERENCE B bk
L. Elecipomics Principhess Malvino @ S me il
2 Elevipomdis Chriifiss Dvnald 1. Selilfing & Clarbes Belove @ SMedivaw i)l

T Microelecironicy Circuitd; thi rvmnd appbicatiomsSedn & SmithL s ECRD

AN LM, ELECTRIFSICS 1]
P -ECE 04
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ELECTROMAGNETIC THEORY
MCC-ECEXN-T

|IT""':“"'-"; il | Ciolirse Crdls - 50 Conarse Assestment Methods (lsremal- 30 Exwernal] T0) Two Minor Tests Each

| Mvlodw - Lecturen ol,) EHI0 Wliwka,, Class: Frerlbejmaice. Hrongh poercentage of loctures attended |4
Tiemchiig schedile LT P 1 0§ hlifhs b, sapninentsd, gk et 16 Marks), ond end sevester examination of 70
Exanmination Diuration ¢ 07 Hiwrs | miarks

Forthe emd semester expninieiog, nkie Wicslnibs i 1o be st h} the exitnimer
Vluestion number o will be comgridaony and based on the entirg sy ilibas, 1t

will commin 7 shurt aaawers b pe questions. Fest of the el question s 1o be

grven by setligg two quoktious from each of the four uris of the svilabus, A |
candidate i reguired Lo aempt uny other fowr questions selocting one from
cencly ol the four units. A1l questions carry egqual marks
Pre-requisites: M iL'I.'l.li1l|.Il..-|:=.=|l._l|', Digial ¢lécuonics.
S Moo | Cowrse Outcomies o —— R
Ad the end of the semester, students will be abile: — = — Level
ol To define and recienize differemt covrdinate avsicing. and vooior cabeulus to describe L1
Hee spinttil virdations of the  physical quantines dedli in etectromagnetic field iheory
i U are fuisctione of dpdee and e g
Co 2 To expluin fusdsiiental bivvs prvemming  electiomoynetic Nelds and eyaleaie ihe L2
Phdsicul quindities - of elecrdiogiétiv Belds | Field intensdy, Flux denshiv ete, ) in
differem medin using the fundimental laws, =
o3 To apply Maxwell's epustions 10 lind soluteon of EM Wave for Homuigengois, L3
Isotopke Dieleciric mid € atilucting mied mm el
k4 To eviluste varuis tramamission Hne painiciend wsine Swiih Chan H2
Conrse Conlenis
LINIT-1
STATIC ELECTRIC FIELDS: Coulomb’s Law, Gauss’s Law, potential function, field due
W a continuous distribution of charge, equi-potential surfaces, Gauss's Theorem, Poison’s
equation, Laplice’s eejiitivn, method of electrical images, capacitance, electro-static energy.
boundary conditions, the clectro-static unigueness theorem for field of a charge distribution,
Drirsc-Delta representation for a point charge and an infinitesimal dipole.
NIT-11
STEADY MAGNETIC FIELDS: Faraday Induction law. Ampere’s Work law in the
differential vector form, Amperes law for o current element, magnetic lield due o volume
distribution of current and the Dirac-delta function, Ampere’s Force Law, magnetic vector
potential, vector potentinl (Alternative derivation), far field of o current distribution, equation
of continuity,
O RONAGRTTIC 110y
% UL KT
i i‘r"d’ e - -\.
L-_o—"',-'-d: I ql— \ =l
= i | o
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LISIT-111

HIME VARYING FIELDS: Lgueation of continuity for 1ime varying fields, inconsistency ol
Amipere’s law, Maswell™s Beld ciuations and thei nerpretation, solution for free spoce
conditions, eleciromagnetic waves in 3 Hoimugencous imedium,  propagation of uniform
planewave: relation bétween F% 11 in o unlformn plane-swabve, wave equations for conducting
mediim, Maxwell's equations wsing phasor notation, wave propagation in @ conducting

medium, Conductors, dielectrics, depth of pemeteation. polarization, linear. circular and
ellipnical,

REFLECTION AND REFRACTION OF EM WAVES: Reflection and relmetion of plane
woves al the surfsce of a porfect comducior & perfect dieleetrie (both normal incidence as
well a5 obligue incidence), Brewester's anple and ol intemal rellection, reflection ut the
surfaces of a conductive medium, surface impedance, poynting theorem, interpretation of E x
H. power logs in & plane conductor

TRASMISSION LINE THEORY: Transmission line as o distributed circuit, transmission
line equation, travelling, stinding waves. charncteristic fmpedance, Input impedance of
terninated hie, reflection coctlicient, ¥ SWR, Smith's ol aind its ppplications,

FEAT BOORKS:
| Electiocnngivetic Waves and Rudiating Systen Jondin & Dalmain, PHI

1

= pnkeenn o Woave Propagauon; kLY, Prasad, Satve Prikasien

3. Field and Wave EMerronmpiethos. Davald K P, Penrsen, Secomd Edithon

RLEFRENCE BOHIKS:
I -Engineering Electrommymetion by William Havt, TATA MeGraw-Hill
2 Engivecring Electiomugoetics: Uimbin %, Inan & Az S, b, Pearsan,
¥ Elecirorhagnetics: Kriass LOF: Me Giiow Hill

ELECEREIAAGNET IO THEL
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ELECTRONIC MEASUREMENTS & INSTRUMENTATION LAB
POC-ECE2RI-P

Lowarwe Uredslt - 2

| Cunrse Asseosment (Inteenal: My External: W)
Casniboct 1 liours - 4 per week per groap ol | 1% o Todj
SBinlke o Lk Wik

Pre-requisites: Knowledge of basic glectronic component

Sy Mo Course Uhaliinees BET
Al ilee enil of 1l wEEAET, -\.I||..!||_-||1-. will lie ?|_IEE v l. eviel
| O | describe mensuring, iy ] |
I—_ — —_—— — —_—
| G2 Liribersimng aidesplain working. of | wasvelorm gerensdors, waseipm ]y reis, il 13
S .
[ T3 T anphartiln: VT THm TV SEhnd T2 IMSIEWARTE, 13
e e shat b I I E—— = ==
| L4 | To unnbyee peclormancs of . wirelony BUnERHLOR, Wasehalin prnely dern, ITIRSGEUCETS | "l
List ol Experimenis
1. To find Resolution, accuracy & Precision for anialog it meter
2. To analyze digital multimeter [or varius measureinenis
1. Tostudy the front punel controls of CRO
4. Tofind frequency, time and phase dillerence for wivelonms of choice usmg CRO
&

To find rise time and fall tine forwaveforms of cholce using CRO

6. To study and observe Lissujous Figores on CRO.

o study the front panel controls of function gencralor

B To find and observe hirmcims of waselarms o o TR -l.'.il'l_l.__' spoulium .II1Jl=:--'l_‘:

9, To siudy measurement of different components & parameters ke O of o eol elc using
LCR ) meter.

0, T Find Jeast count ol nmucromeicr

1. To study and analyze workusg of LVL

12, To measure distnnée using LEYR

13, To meastre lemperature usneyg BT.1,

14, To medsure temperaiure psing Thenmocouple

5. To measure strivin using Stroin Gauge

16. To measure pressurc using Mezo-Elecine Pick up

1 7. To measure distance using Capacitive Pick up.

18, To measure distance using Indwctive Fick up

19. To measure speed of DO Motor using Magnetic Fiek up

20, To measure speed of DC Muosor usimg Photo Electric Pk up.

NOTE: At least twelve expetiments are to be performed in the semester, out of which at least
eight experiments should be performed from above list. Hemaining experiments may either be
performed Trom the above bist or desipned & set by the coneerned institution as per the scope of
the syllabus

FLECTHOS G YA HEMES TS & INSTHL AEENT ATHES AN
MOC-ECFIRT
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Course Articalation Matrix:
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ANALOG AND MGITAL COMMUNICATION LAR
POC-ECE204-P

[ Coorse Code Coarse Credits - | | Course Asseasmiem hethods (el W External 700
mpact Havie I werk
viape Lan Wk
““h'. &1 Larmrye Ll conires i . B : T- _HH}
- L v envdd of the semester, studeats will be abie: [ Level
ik o describe the mosfulption snd  demedilation frocess in wialog dind - drgital | Ll

L | P alusttade sl .II||I|l.l__I CORTTMATCAT N 8 Klent | Lt

catfipiore digital modulation sigaals for ASK, BPSE, OPSK and FSE g|-_1.r| HI

PCTECHTEN 1EHE LT dleteciiung
— . s e L it

dewpn @l project on the dicital commumicaiion el | 12

Last ol Experimienis

I. Familiarization with the control panel ond various measurements using CRO & Function
Lieneralion,

2 e 1ET g of ."'l.'”I.".“'.!-.!L' Muodulation & Premodulation and determination of Modulation index.
3. Study of Frequency Modulution snd Demodulation,

4. Study of Pulse Amplitude Modulation and Demodulation

3, Study of Pulse Width Modulation and Demodulation

G. Study of Pulse Code Maoidulation,

4o study of ASK Modulation Technigue

. Study of FSk Modulation Technigue

Y. Stidy of BPSK Modulation Technigue

HOL Study of QPSK Modulation Technlque

11, Simple project { Any topic related 1o the scope of the course).

Note: Aleast cight experiments are 1o be performed in the semester, out of which minimum
six experiments should be performed from obove list Reinaming experiments may either be
perfoemed from the above list or desizgned and set by concerned institution as per the scope of
the syvllabus,
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ANALOG ELECTRONICS - 1l LAB

PCC-ECE206-P
| Ciurse Crediig: 3 i OUrse A seoasiren i | mti T M) Externsl: 70}
Lt Hours J'week per group LT P pei-gy |
1 "'|1|I|J|" Lah W IIF!.
Pre-requisites: Anilog Electronics-| Lah,
| "r_"'m -i_rmﬁr Ouicomes - — i HII_I_
S AL the end of the semester, students will be nble: | Level
Co Totrace the-charcteritivg of semiconducror devioes | il
i a e}
L B [ To delentify the surfou elecirne components and differendivte omaong 1hem based N Fr
| thewr charncterissics. - R 1}
Coa To demunstrate the applications of sermFconcdyctor diovices. [ Lt -I
| C 4 Vo desion varms misidog circaits and evaluple their parmmetets, H2 -|

List of Experiments

o &tudy the chamcteristics of LT,

2. Tostody the charncteristios of DIAC

L Tostudy the charactenstics of TRIAC,

4. Tostudy the chamcteristics of SCR

. Todesign a BIT Parlington emitter follower and determine the gain

o To design and study Class A power amplificr

7. Todesign and study Class B power amplifier,

5. Todesign and study Class A-B push-pull power amplifie;

Y. To design and study class C power amplifier.

1. To design and study the frequency response of a RO coupled amplifier

L1 To study the effect of BIT voltage series feedback amplifier and determine the 2,
irequency respanse, input and output impedance with and without feedback.

12 To stidy the effect of FET valtage series feedback amplifier ond determine the pain,
Irsquency response, input and output impedance with and without feedback

13, To study the RC phase shift gscillator cireuit.

L To study the Weln brid g osil fator circuin.

i3 To study the Hartley's pscillator circuit

. To study the Colpin's oseillstbr cireuit

7. Simple project (Any topic related 10 the soope of the course),

NOTE: At least 12 experiments are 10 be performed in the semester, out of which at lenst &
experiments should be performed from above list, Remaining experiments may cither be

performed from the above list or designed & set by the cancerned institution as per the scope of
the syllabus.
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MICROWAVE ENGINEERING
POC-ECE3N-1

Lo Credds L 340 Course Assessment Methods (Iateinals 305 Externall T0) Twu Minor s
Mode | Lectures (L) gack ol (20 Morks], cliss performonee thesugh percentugs ol heciues abidmdel
Veiiching schedule LT 030000 [ (4 8liks), nasldnmend
Exbmiimation Darstion © 03 Hours' | {70 &luks).

s Qi obe. (b Sbidks ), and end semcsier examinEtion ol

i the end semestor examinng i mine questions ane 10 be s by the exammine

Chbenibsii pumbes ong willl be' doiipulsors g bosed on L entlee syllabais. 1t |
willl contain seven shord anewers vpe guestions, rest of the eygha questlons are |
1ok e given by seilimg |.'.l..||_||u_-'.|i.u|-_| frcnn cmch of the lour unbs of the '._-.II_'.|-|||. |
M cuncbite 15 regpiired to attempl piher foar Juestions '\-|.'||.':|I'1§ amie fhoam el |
ol el R il Ad guessions cuiry' euunl marks. |

Pre-requisites: Electromagnetic [heory

Sr. Moo | Conrse Oulcomes | RHET
Al the end of the semester, students will be silile. | Level
Co i | To detine the basic BOICEpL o | davegunide & wove pin e | L1
il T Nlustrue the aperstions wod | rlru.uu 5 O yaFitHs BVcw ave -.--I|I|-L nonis and devices | L2
Co T deseribe the microwave component Lol == n o L3
[_I.I-E ||l|.\.|.1n||:». Ilu ['-.r'||u|'| |.'1|, ol dilkerent mibe rn'.l |'.._ ey 1o, i
Cos T disign difinsm inlommene ¢ |'-11'||'\-E*:Lnl - _-.|'|.'-Tu s I 7
[ COb To Evpdaale the r-.||n4|rl.|-|-.n. i ke 1|-| rawive dey e :_ TE]

Cowrse Conlenis
LNIT-1

WAYEGUIDES & MICROWAYE COMPONENTS: Introduction, propagation in TE wrd
M mode, rectangular wave  puide, tem mode i rectunguler wave piide, characigristic
impedance, introduction to circulir wavepuides and planar transmission lines, s-paramecters,
scattermg matrix and its properiics, directional couplers, microwave tecs, irses, posts and uning
SCICWS, BHenualons, cavity resonalors, re-entrant cavities, mixers & detectors, matched load,

Phise shiffer, wave et Jomite devices,
UNIT-
MICROWAVE TUBES & MEASUREMENTS:

Construction and Operation P
Magnetron (Cyl

Limitation  of conventional  twbes;
rincipal of Two Cavity Klystron amplifier, Reflex Klystron,
mdrical Magnetron and deseription of 11 mode), TWT, BWO, Crossed field

A
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amplifiers, Measurement of Power, VSWR frequency, attemoation, insertion los: wavelength
and impedanie,

LiNIY =11

MICROWAVE SOLID STATE DEVIC ES: Transferred Electron Devices: GUNN EEFECT:
Negative Differentinl Resistance Phenomen: . field donsain formation, GUNN diode structure,
Varactor diode, Tunnel diode. Seh itky diode, IMPATT. TRAPAT I. BARITT and PIN dicdes
MASER, Parametric amplificrs

LNIT-1V
MODERMN TRENDS IN MICIROW AVES ENGINEERING: Effect of Microwives on human
body, Muedical and Civi) applications  of microwaves.  Electromasnetic  interference
Electromagnetic Compatibility (EMI / EMC), Monalithic Microwave IC fabrication, BF MEMS

for microwave Eomporncits, Microwave Imaging, microwave propagation, micrewave Antennas

TEXT BOOKS
I, Microwave devices and cireubts: Samuc! | (17Tl LY 8 1

2, Micrownve deviver & Raodur Engie: M. koulkuymi; Uniesh Pyhllcations
4 Microwdve Engineering: Annupuni Dis. 3. ke Das. MU Ciruss Hill Educigion

REFERENCE BOCKS:

I Misrowaves und Rador: Ak Mainis Klsnm

2. Microwave Engiticering. David M, Pozar, % 1

3 Microwave & Madar Engg, Dn AL K. Osutem. Kalsn Basks,

S

MICEOWAYE ENGINEERDNG
MOCECER-T
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EMBEDDED SYSTEM DESIGN

[ Coisrse Credits 3.0
Lomlact Howrs: 3wesk, 1L-T-P; 300000
Mode. Lectures mind Tintortals
Examination Duratbon: 3 hours

POC-ECEMR-T

| Limaee Asscssnient Mithods jomiermal; 200 gpemial 700 Tows mince tests each |

SR p, L Tk PodBoimidnie sedsired duough persdiiage ol ot |
allcialed 4 narka) ALESLETRITIE S 4 mairhes mnd clisa E'I'E'."ff”“ll.ll.lll. y miarksd,
wnd poal semicaedr expmiiinition of 70 marks

For the vl semester cvmitation, nine. questions are 1o be set by the
chbnmiingy, Duesbion nmuber one will be compulsory and based oo the entire
wh Db, BE il dosintmin seven shan ginswiers Iy et iicstione, Hestof the sighi |
quenhink 18 doche plven: by st Awo Guestions frameach of the-fou it |
of the svllabis. A candidate 38 réduired 1) sbeipd aitk pther fowir ey Homs
sictlentmg ome from cach ul' the remainding four wnits, AR Gueshians cirry egual
ks

Pre-requisites: Microprocessor, Digital electironics.

Sr. Mo, Comrse Dhilcoines RisT
AL the enil of the semcster, studenis will be alie 1o: Level
o Deseridse e evolution of processor anchitestunes, ke
ol Describe the instruction sel ol Mpcre seiaribribgr 1.3
Cio3 Apply bestruction ot in ';'-rIIEJHg asserihly 'ii.|i'i.g.uug: lTrL.'Lr}“IJﬂ B L3
I Ci4 EH’QTII.ILI’.‘ tle pettomumnce of e ol Codnibers i ||_r_u[-|:||l||; TESjHIfSE H1i
Ci's Diesignini Erpbedded Sy ep—m—— apglecaions I

Course € 'Illll-i.‘lll:.'i

PIC MICROCONTROLLER ARCIHNTECTURE: Introduction o PIC Microcontmllens,
Processor Architeetures: Harvard vs, Von Neumann, CISC ve, RISC. ( imparison between
PICI0. PICI2, PICIA, PIC16, MICIB devices. PIC 16 Microcontroller, Architecture and
pipehining, Block diagram, program memory  considermions, Addressing mades, CPL
Registers, Instruction set, simple operations. '

LNIT-1I

INTERRUPT AND LO PONTS OF PIC MCU: Interrupt  logie, Timer2 scalar
iitialization, Interrupt service routine, Loop time subtoutine, External inlerrupls and timers,
Synchronous serial port module, Serial penipheral device, Output port expansion, Input por

expansion, UART

UNEL-11

PROGRAMMING WITH PIt MICROCONTROLLER: Arithimetic operations,  Bit
nddressing, Loop control, stack operations, subrostines, RAM - direc: addressing, State
machines, Oscillators, Timer imerrupts, memory mapped  input/output Development

EALHE DR DS STEM DSl A

FLL-EVEHI-T
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nel Bex ormol obeect Diles. Dieli bl R L

LNET-1N

BESIGRING WITH PO SO O N TROLLER: PSR Merr contiol enmperaliine

Tl *
L)

Ca4 e SET i, kg LIy, "‘--_:;_l JREF ITIEGE, SErvo imolor. A (1 (R Loy '\-Il_l_'ﬂ.l.i comverie
Digital o anplog converter. seven septhent  di plas. LU} imterfacing with PR fi
"'-:I|rl'|_|'I||.|l.I||I.'I

Tt Bisishs:

| “Peeangn wigh FIC h e mescoiti g™, by lobier B PFeidng il il
3 et LT W iricl | Ej 4 i
-, s Erosc o bredled el Bl (Tb RS T iy el T for PIC 18 by Mah@rmomaed
Mlnridd, Pemrsim
Helerence Howks:
| wigrocoitoller Propgramie il sHEEedip FICT by Jielio-Sonchee. Sana P Crmon, CRC Pre
= i
o Embgdded C programisiog b the microckip P by Bachard M, Bamstl La L Ul Dl

Cengage Lenrning
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DATA STRUCTURES AND APPLICATIONS
ESC-ECEMT-T

General Cowrse Inlormation

Linmae L.-'.:|.1|1.=\. :_:-_II L nirse - A u;i.;mgul .'I.iﬂl';uﬂ._r. .;.L.|-1-;-| |1..11'. _l-u, ¥ 1.-|.r-r-|m|,r_‘-'il| Thkida .h14|.1.|'-'r
Sebinde - Levtures | § Fesas Esch ol 200 Mirks, Class Performance heoeily percemiage ol Teeluees
leachimg swhwedile LT #7030 o e §d Markag, assipgnmeia, quiz el b Makah and end- semesier
Examasdng Diesgiin . 07 i wrcuminiiin OF 71 Morks

i
Farr dhe emd semoster exnminaion, nine gusitions die 6 be sel b ihe
sraminer. Question pumbr vike will be compulsor; and hosed on e entire
sullabie It will covtain T shint amuwirs Lvpe guestions, Best of the eight
spuesiion im N be piven By setiag i quesions from cach of the foar units
il the sy llabus. A corulidhie is wguined 10 atvenspt wey ol four ducsthons

wrlgeting o Trovm each ol the four unin. Al questions carry egjui] marks

Pre-requisites: Programming in €

Ar da. | Course Duleonics | RBT Level
Al thie ensl of 1lie sensesicr, sinbents will Be sile:
Ry Besribe vriuus Eir s o liitay structurey i operotions thar i be implemenied on these L]
| it sirueiore B .
Ol | Domonstrsne the use of v irlisdis dain streetdine and their relaed Operutbig L2
COJX | Apply dia stroctuee 10 silve gompuistiinal problems L3
CO4 | Compate the suitbilliy ol ilienive data structunes and prescribed opemtions for yarious H2
| problen sintions. Sy el N T
CO%5 | Defend sdluilons with rebpect b elleiiive slorge of dat wnd eificiency of thi reqiiered 13
dperitions for sobving real world probiems.

Comrse Conlent

LNIT

Introduction 1 data structures and their types, Abstract data types, lincar hsts: Arrays and linked
Bistss memory representitions. implementing operations like rraversimg, searching. inserling and

deleting ete. Applications of ureays and linked Hsts, Representing sets and polynomials using
linked lists.

VT A STRUCTURES ANIAPFLIC A TIONS
sl ~ECE

£3
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doimentations. Operntions: and  Applications. Circula

quédes. Tress. Hinan relmcl ermmology,  |ree teaversals. ( Recursive), Threaded

Hinary Trees, Binary Scarch Trees implementation and vperations, Priority ueues

LNIT L

!-I:_-:‘_-I|| Bulanced ar AVL trees ond I

Ly debrmbwms dand related temmimalopy, meimory

represamldtions and relaled Dperations (Teseeérsal, imseitchin, . deletion, search), Putli Matris

warshall's Shwriest poth algoribho Hashi lash tables, hosh functson and collision resolition
LisIT IV

Scquential and binary search. Sorting algorithms: Bubble son, Selection sor, Insertion sor,
Quick sort, Merge sort. Count sort, Heap sort, Comparison of searching and sorting technigues
vased on their compleaity woulysis, Time ood space complesity of algorithms: Asymplotic

onmiyss; Ehg O Cimegn, Thela dotatione

lext Bduks:

: 5

i b A N G Ll J D md 1 el 3 B Dl St i és ansd bl g1k ddimiie-"Weasley. 9%

P |-|-'!: S A T L ."-I.:'ll cn 1 Nimbie Tenaibaenm A Aan ity Serucuies wsine O and O 3¥ediiom
I*FF, 2003

F,  Coren L e Ll Baves B 1wl MEcim, 1 b 0 Alsorthme MNP R My

Relerence Books:

ki Rober L Kruss, Datsl Suosetane aind Prorim Dok T, Piarsen Eduscitbon Tndls. 3007

4 Wass VLA Dem Strocares onid y lwarithiy SAnulvsis ip U+ AddimonWeadey . 2007

| A & Lhls Siepcis Lt bniiia, ikl pileabici an O WO IS Grew-Hill 2o

DATASTHU T RES ANDAPPLEC AT N
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CONTROL SYSTEM ENGINEERING
ESC-ECE39-T

L --ur:-.._'l; rodigs - 5

Cuiirse Assewimenl Methoids [Linternal: 3 Estermul: T Two Minor bess
Mhinde © Lactire (L) cihi o {20 by, closs’ performoneoe thruugh pereenlage of lecrmes mtiemde
Festhing scheiule LT P3O0 | (4 Marksi e g, gquir el (6 Marks), ond end semesier cxembnation ol
bxamapation Dursbioy 2 03 Fows | 070 % bieks

o the 2nd seimestir examingl]in, i guiestipns are o be sev by the eaomines
Suslon damber sne will be compiilsairy: und bussd on the eniire sy libo.
Wl cuntaim seven shal anvwery s pe guestions, rest; ol the elghl questions see
bin B ivein bey ctiing fweo questions from each of the four units ol the ay [labuz

A condivhate i ||-|-|'-||rl-'l-| 1 -|||;l.'|l"|'l uilleer Juwur CjuiEAl puns weleetltiz e froom euch
B A Tt ks, S0 uistivitns corry expuil marks.

I"'I'Fll.!l]l-liaitl.'h: M athematics, Physics, Electrical Tﬂli.'hllL‘l[l"[__[}

Sr. No. | Course Outcomes KRBT
Al the end of the semester, students will be alble: - Laevel

col T dbetine virivus 5 s of condrol sy sters-and foedbock control mechantam | Lal

2 T deseribe saurious ime dinsin ainl Freguency doman 1ouls wed Tor die ]y sk and 12

_ | e of Jidur doakil ss sl )

Coa L iR ustre sid dnberpret flme domon analvsis of 2 priep wvalen L3

oA T feal the sbnlviliey’ ol sy sl using fichnlgues based oy pransfer funcigs ol EYsLam Hi

s Toevalume iI.rI|J.|:|:.':I--:;;_.,TIT'-I..,'L'r.ulII:I|.|-r.I.|:'I;;'a:i1'|. ;||||.J-|_,.:-\.-||.|||l|r|.'\. E H2

Conese Contents

LNIT ]

INPUT | OUTPUT RELAVIONSIIP: System / Plant model, ilustrative examples of plants &
ther- inputs and ouputs: open loap & clused loop control shatem & thewr illustrative examples,
mathematical modeling and represemation of physical systems, Concept of transfer function,
relationship between transfer funcion and fmpulse response, order of a system, block diagram
algebra, signal flow graphs: Mason's pan formuls & its spplication, charicteristic equation,
derivution of wransfer functions of electrical and electromechanical systems,

LNIT 11

TIME DOMAIN ANALYSIS: Typical test signals; time response of first order systems 10
various standard. inputs, time response of Ind order system 1o step nput, time domain
specifications, steady state error ang error constanis, concept of stability, pole-zero configuration
and stability, necessary and sullicient conditions for stability, Hurwitz stubility eriterion, Routh
stability eriterion and relative stabitity, Root locus concepr, development of root loci for various
svstems, stability considerations,

CONFRE Sy TEM ENGINEERING
Esd KU T
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LINIT 1

FREQUENCY DOMAIN ANALYSIS: Relntionship between frequoncy response and tirme-
response lor Ind order systeni, polar, Nyquist, Bode plots, stability.. Gain-margin and Phasce
Margin, relative subility, frequency response specifications,

UNIT IV

COMPENSATION: Necessity of compensation, compensation networks, spplication of lag and
lead compensation, basic modes of fecdbuck control, proportional, jmegral and derivative
eontrillers.

CONTROL COMPONENTS: Synchros, servomotors. stepper motors, magnetic amplifict
TEXT BOOK:

Lontrol Svatom Engineering: 1.) Nugrath & M. Goguals New Age Publishers

|
< Auloenitic Conirol Sysemss B.C. Koo, PHE Publishers.

1, Control S24em Engloeer g Ll Hukahl, VL. Bakahi Techndeaf Fobiicntfons
REFERENCE B KS:
hiderm Congril gt b, Chglita: PFHL Pubilbshérs

|
£ Control Sy sbems - Principle & Desigin Mulon Gopal: Tala Me Crow HL Puldishers
3. Mambern'Control | ngaieeTing, .0 Diori & Fishop; Addisong-4% euley Publishers.
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MICROWAVE ENGINEERING LAR
PMCC-ECEM-P

i Ciourse Crediis |
; Loneact Masurs: 2Houm aeek
| Shode ©' Lk Work

Cuiurse Assessment Methids {ife s il External: 'ﬂri

| Sr. No. | Course Oulcomes RBT
| Al the end of the semester, students will be uble: ) Level
{ OO Py stiatie Eve proctival copcepiy o [:-!Ii‘-'ldli'-';l O microwus e slgnal | L1
mi F Vo desiribe the varius paramceers rolated o . ulrlqw;m:ﬁ'- | 13
Col Fo chimsiy various ﬂli..'lll:l.'u r {4 |.;m|||u||-;_-|||; h T
i d Vo Examine the microwave Ireijuenay signub and ow 105 méisured. B Hi
Cil5 o evalumie mijcnisio sy bbems o |JI||-..'|:.,'I|I; pracuical application H2
COb To create o mudel For micrm ave frequeniy EeneTnii, HF

List of Ex perineils

I Swdy of wave puide components.

2. Toswdy the characteristics of Reflex Klystron and determine its unming range.

3. To measure frequency of microwave source and demensirte relationship amony guide
dimensions, free space wave lengh and puide wan clength.

Y lomeasure VSWR of unknown foad and devermine its impedonie using u'smith chart

5. To match impedance for mas i power transler using shide screw tuner.

. Tomeasure VSWR, insertion losses and stienwation of a fixed snd variable attenuator,

7. To measure coupling and dircctivity of direction couplers.

5

Study of Power Division in Magic Tee.

9. Tomensure {nsertion loss, isolation of a three port circulator,

10. To mensure the Radistion Pattern and Gain of Waveguide Horm Antenna.
1L To study the V-l characteristics of GUNN diode.

Note: At least cight experiments nre o be performed in the semester. out of w hich minimum six
experiments should” be performed from above Jist Remaining experiments may either be
performed from the above list or designed and set by concerned institution s per the scope ol the
svllabus
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EMBEDDED SYSTEM DESIGN LAB
PCC-ECE303-1

General Course Informution:
I Course Credits: 2 Cburse Assossmeni

Contact Hours: 4/week per grvupg L= T8 D043 (ks ke 305 Externalz 7105
Mode; Lab Work

— = b —— e .
rﬂr. Mo, | Course Outcomes RET
At the end of the semestor, students will b able: |  Level
Q) Beseribe the procedure o wiile o progrmm on MY Lab seftwate, [ Li
Loz Recogniee the various modules available with the des elopment bourd of PIC Ll
i Mlic rucuatreller.
ol Apply instructions set to write sssembly language programs, L3
04 Amafyze real-time response of embedded syatems H1
O3 Desbgn and develop an ombedded system using MIC Microcontroller H2

LIST OF EXPERIMENTS

| Write an assembly language program to perform addition, subtraction. multiplication and
divisiun operation wing PIC 16 Microconrolier,

Write an assembly langusge progrium 1o perform |6-bit addition and subtraction operution
using PIC Microcontrollsr,

LEY )

4. Write an assembly language program 1o perform the sddition of @ seres of numbers using PIC
Microconroller

4. Write an assembly language  propram 1o perforin . logical  operations  using  PIC
Microcontroller

Write an assembly langige progeun for delay calculation using PIC Microcomroller.
Write a program for the blinking of LEL's using PIC Microcontrolles

Wirite an assembly language program 1o find the bargest number from @ ghven senes.

5. Write an assembly language program ko find the smallest number from a given series,

% Wiite an assembly language program o sor a given nuinber of series in pscending order.
L0, Seven segment display interfacing with PIC Microcontroller,

1 LD Inderfacing with PIC Microcontroller.

13 DC Motor interfacing with PIC Micfucontroller,

13. Stepper motor interfacing with PIC Microcontroller.

. Servo mor-interfacing with PIC Microcomtroller.

IS, Temperature sensor interfacing with PIC Microcontroller,

16, Accelerometer sensor interfacing with PIC Microcontioller:

7. Simple project (Any topie related 1o the scope of the course)

NOTE: At least twelve experiments are 1o be performed in the semester, out of which at least
cight experiments should be performed from above st Kemaining experiments may either
be performed from the above list or designed & set by the concerned institution as per the
scope of the sy llabus.

EAROEIRED SYSTEM DRSS LA
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Practical Training-1

Gieneral Course Information:

Coprse Code! INT-ECES =P Covirse Assessmont Methods (Toteomals 100§
Coarse Credits: 1.0 Acensment of Practical Trainbne-1 will be Baved 06 presemiation sensingT
1ype & LLIEL el FRET D | ) .
s | deltiveired, wivasoue, report wnd cermfimiie foe the practecol rabilig aken ol
Comaét Hours: 20 liurs: per
week | L=T-P: (-2 theend of dih sem
[

| Mode: FPractical

| Sr. No. 'E'ﬁﬁ_ré Dutcomes RBT

: At the end of the semester, students will be able to: . Level

['coi outline  technical documents and give aral prEu.III.JIII'Ih- relmed 1o the work LI

| _ compléted —— —

| Cex2 recognize the need for, and have the pr pre p.Lr.|1t|.-|1 anid .||~||-1l‘. tes --nu ge in .

. Andependent amd life- long learning in the industry [ . ]

|r Ciord aequire and apply fundamental principlesof |:|||_|||l.h:| ing and an ||-I||t'- o wark L3

_ in actual working environment .

{04 .'1n:||'. re practics il .l|'||1|h_.'|l|':'|1 of the subyects tght during the course | H |

C0s develop social, cultural , global and e nﬁfﬂlm_:ﬁl;r;uuh- nsibilitics 45 an Hi
engineer T - _ _

cos | rLIuﬂLh formulate and model problems and find engg, Solution luised on s Ha

| system approach - -

Practical Traming-l
[INT-ECE311-F)
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COMPUTER NETWORKS and 10T

L Creditg - 3

g schelule LTP:3 00 |4

wil

182

the

Course Asstssimenl Methuods Cliilermal: M: External
i | Loty (1) caih ol (20 Miugks),

FCC-ECEM2-T

2 T Ty Minos tess
eluss perfisnmance through perteniape of lectures misnded
Mlirksd, assignments guiz eic, (6 Murks), imd end semeisr examinution of

eminaten Pusuiien 203 Hoars, § 170 Marks)

Fust the emil sasimisie LI N, g guestions anz Ji be set by the o i et
Klicstion numifer one will be i mipdlsary and based oa the entlre svliabiss [i

SEMIRN Bl shiord Ensivers |y pe Guesthons: pest ol e gight questininge 1o

Een By setfing two questions: fom eseh of the four units of the svllabas A

carnficlute s gl el s sk Gilheer oy Y shcnys -\..'In.".'lln-j_' one Irom eoeh sl

lumie wmits. Adl glsesthons aamny gl marks
L L e e RN crlacilic

ar. Mo, Course Ouicomes

[ RBT
s Al the end of (he semester, students will be alile: Level
LB l'o uniderstmd networking of devices & discribe the ciknogpls af [0V 1
2 | Tdentily the differeui :L'-_|1[!II:II|.'I\,'.5 usesd bor informision s ter, ' 2
i ] R .
o3 Appiy LUFT to &y ifevent applicatlons L3
O i Aralysis ang g ulu.-:'Tl'lT.-:LL'.I;._u_nrm i i
LS I Tor iy e ihe data wasisler ol Bigurks and |||||;_'II|,'-.I--r-|.|n-! of vl |'||n.w-.|;|-.' ST HY
_“J 1_ [ e sEn aod dovelop -.r|';;||_r-_ i ﬂ I-:.-H - = . | 5 E
Conrse Contenis
Liii-1
3 of Computer Networks, Histors of computer networks, Introduction to models and layers: OS]

& TCPAP model

Dista Link Laver & LAN: Error-detection

aiiressng, Ethernet, switches.

Vramsport Laver: Connection

and carrection technigques, Multiple access protocaols,
Unit-11

less transport (LIDP » Principles of reliable daty transfer,
! &)

Comsection oricnted transport { TCF), Congestion control,

Network Layer: Introduction, Vi
sddressing in the Internel

tlual and Datagram networks, study of router, [P protocol and

\pplication Laver: Web and HTTP, E-mail, DNS

Qe
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Llmit-101

luternet of things oversiew: Inermet of Things definition evolution, 16T architectures,
Resturce management, lol duta management and analytics, Communication protocols, Internet
of  Thngs apphications, Sccurity, ldentity management and  suthentication, Privacy,
Stotidardization and TEE!.IJ.LLIL‘I-F", lirmitilions

Open source semantic web infrstructure for managing IoT resonrces in the cloud:
Background/related work, Open loT architecture for loT/cloud comvergence, Scheduling process
and loT services fifecycle, Scheduling and resource management, Validmting applications and
use cases, Foture research directions

Ulmig-1%

The foundations of stream processing in 10T, Continuous Logic Progessing System, Challenges
and future directions

Distributed data analysis for loT: Preliminaries, Anomaly detection, Problem statement and
definitions, Distributed anomaly detection, Efficient incremental local modelling

Security & Reliability: Concepts, loT security averview, security frameworks for [oT, Privacy
in loT networks, loT characteristics and reliability fssues, Addressing reliability

TEXT BOORKS:

1. Data Communications amd Metwinking (4ih adltion). Behrise Forowran, MeGrow Fill

L Indermet ol Things, Principles und Mursdigrs: Rajliemar Buyvyva, Elsevier

REFERENUCE BOMIRS:

Lompuler Networks; By: Tanenhasum, Audrew S; Peurson Education e Lad., Delhl 4th Edltion

Lomputer Networks- A Top-Down approach. Behsouz Forouzan, MeGraw Hill

The lernet of Things: From RETD w she NextCenemthm Pervasive Networked | wan, Yun Zhung,
Lawrence T, Yaig. Husnsheng Ning

Intlernet of Things {A Hands-on-Appreisch) , Vijay Madiscui , ArshdeepBahgu

Dlesigiing the Imemel of Things , Adrian SeEwen { Authorl, Hakim Caasimally

Clowd Compunipg Bible, Barde Scabisky, Wilev-Tndio, 2000
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VLSI DESIGN
FCC-ECE3S-T

Liigss L pelits ;3 | Cowrse Assessament Methoids {Internnl My, Extérmal 70§ Two M
Mode = Lecturi L) Dot Encly OF 20 Marks, Class Performuonce throsigh percentoge of lectimes
lcchng schedule L THF: 3 00 atcisded (4 Marks) pssignments; quiz-ac. o Marks), und end semester
Examiamuice Boration : 03 Hoss chaetimaion of 70 Mrks.

Far the end semester exumilion, nine questions are w b sl by the
euumings, Coestaon pumber one will be compuliony and ised on the enlire
syllabies. It owill coptain ¥ short amwers 1ype questions, Fest of the elght
dpuiison i be pivien by selting two queaions fom esch ol the fowr units
ol fhe iy Hubs, A candidute is reguined 1o attempt any other fiour gisestions

scleeting one from cach ol the liur uniss: All guestions cemry equal marks.

Pre-requisites: Analog Electronics and Digital Electronics

5r. Mo, Couree Dulcomies RET
Al e end ol ihe seniesier, stodenis will be alile; Level
col Duscribe the MOS technology and its applications foe VLST desipn, Ll
o2 [ustrany the design equuations aid |!1|_'4r-||nu.lf. sis fisr VILS1 cincuit system EF |
Coy Femonsinile the |rr|.r]l:;|-r|.'|ru.'|:_n: LR desagn in V5 sysiom design, L
Cod Compare e various cireul “'i:""l"l‘_-'i'-:'* foe digiral YLS1 desipn HI
COs Detine and ::I'-'ﬂtl.l-.ll.-'.' the Ly ot wl’ '-r_lr‘-h] wireuits. HE
o b Dieveliop i grente CAIOS syseem for VEST design | HB

LINIT-

REVIEW OF MOS TECUNOLOGY: Introduction to IC technology, MOS Transistor
enhancement mode and depletion mode sperations, fabrication of NMOS, CMOS and BICMOS
devices. Equivalent circuit for MOSFET and CMOS,

VLSl FABRICATION: Crystal growth, oxidation, diffusion, lon implantation, epitaxy, photo-
lithography, etching, dielectric and polysilicon film deposition, metalization,

LINIT-T1
MOS THANSISTOR THEORY: MOS device design equations, Evaluation aspects of MOS
transistor, threshold voltage, MOS transistor trans conductance & output conductance, figure of
ment, Channel Length Modulation, Dody Effect

MO5 INVGERTER: Introduction, nMOS inverter; resisive load, enhancement load, depletion
load. determination of pull -up to pull-down ratio for an AMOS inverter driven by another nMOS
B E -1

=P\
Th e

® @ -

VIS DESIGN
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arverter & by one or more pass transistor, CMOS fnverter: DC charncteristics, circuit model, Bi-
CMOS Jogie, latch up in CMOS circuitry and BiCMOS | Latch up susceptibility

UNIT -111

CMOS DESIGN: Gate Logic: inverter, nand gate, nor gate, Ratived logic, pseudo NMOS Jogic,
DCVSL Logie, Switch Logie: pass transistor and transmission gate, dynamic logic, charge
sharing logic, domino logic. Combination logic: Parity generator, multiplexer, Sequential logic:
two phase clocking, memory-latches and registers, setup and hold time violations, causes, effects
and remedies.

CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION: Sheet
roSISanCE, resistance estimation, capncifance estimation, inductance estimation, switching
characteristic, propagation delays, CMOS gate transistor sizing, power dissipation: static and
dvnmmics.

UNIT-IV

SCALING OF MOS CIRCUITS: Scaling models and scaling factors for device parameters,
limitations of scaling: substrate doping, limits of ministurization. limit of interconnect and
contnct resistance,

MOS CIRCUIT DESIGN PROCESS: MOS layer, stick diagram: NMOS Design style, PMOS
Design style, CMOS design styvle, design mles and layout: lambda based design rule, laver
represeniation. contact cuts, double metal MOS process rules, CMOS lambda based design rules.

DESHGN EXAMPLE USING CMOS : Incrementer/ decremenier, left/right shif seriul/parallel
register, comparator for two n-bit number, a two phase non-overlupping clock penerator with
busffered output on both phases, design of an event driven element for EDL system,

TEAT BOOKS :
1. Imiroduction to Digital Iniegrated Cireobts - Robasy, Chondrokasan & Wikelle
2. Prireiples of CMOS VLEST Design - Neil HE. Weste and Kamran Eshraghinm; Pearson
3, Imegrived Clocutts: KR, Botkar; Khunm

HEFEREMNCE ROOKS :
i, Introduction b Prgital Circuits § Raboey LPE (PHI)

2 VL5 Fabrication: S_K.Gandht.; Wiley U:&
. VLSI Technology: S M. Sze; MeGraw-Hill. "\Q‘_\)-Q% '
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LINEAR INTEGRATED CIRCUITS & APPLICATIONS

MCC-ECE3G-T
Course Credite : 3 i.'iruh-r_-’l:lu“unl Methods {lnlernal: Mk Externak T} T Mliimor festn
Made = Lectures (1) each of |20 Marks), choss perfunnance through percentage of lectarss. atieided

TI.."J-E.'IlirJE whedule LTF:3 0 (b 4 Murks), u_ﬂ.g..iﬂum._-mg“ quis e (B -"-tijrhhl. i el semmester examination of
Enamimation Duration - (0F Hers | (70 Madks)

Fuor the end semester examination, nine questions are 1o be set by Lhe eanniner.
Lhestion number one will be compulsory and based on the entire syilabus I
will contain seven short pnswers Bpe guesilons, rest of the elght guestions are
bo be ghven by setting two questions from each of the Tour units of the syllabus.
A canilidate i required W attempt other four guestions selecting one from coch

ol the lour wibs AR guetifons cury el marks

Pre-requisites: Analog Electronics |, Analog Electronics ||

Sr. Mo Cupise Dulcimmnes = RBT
| — AL tbe end of the semester, siudents will be pble o : Level
Col To describe finenr Imegrated crrouits and their applicntion cirewits. L1
Co2 To understand and explain operational ampfifier circuits and their spplication cireuils. L2
i3 To apply the knuwledge of lincar integraied circuils i 5.
Cir4 To compare s anolvee uperational amplifier circuits and tseir applicufion circuiis. Il
Cos To design aperitionil amplifier hused compartors and Comveners, K

Course Conlenls
UNIT

INTRODUCTION: Block diagram, Op-Amp equivalent circuit and its unalysis, Types and
development of integrated circuits, IC package types, Device ldentification, Power supplies for
ICs,

INTERFPRETATION OF DATA SUHEETS: Interpretation of data sheets, Ideal Op-Amp and its
equivalent circuit, ldeal voltage trunsfer curve, open loop op-aimp configurations,

FEEDBACK CIRCUITS: Block diagram representution of feedback eonfigurations. Voltage
series feedback amplifier, Voltage shunt feedback amplifier, differential amplifiers,
PRACTICAL OP-AMP: Input alfset volisge, input bias current, input offset current, total
output offset voltage, thermal drifl, effect of variation in power supply voltages on offset voltage,
change in input offset voltage and input offset current with time, temperature and supply volage
sensitive parameters, Noise, Commmon -Mode configuration and common mode rejection ratio,

LIMEAR INTRGEA TED CIRCUITS & APPLICATIONS
PO ECENN-T
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UNIT I

FREQUENCY RESPONSE: Frequency response of internally compensated and non
compensated 'Dp-.*"mms. |li1."li ftn!l.iul.:!l-L} Up-Amp equivilent circuit, open [oop ""IU"r'ﬂ:' LT B L
tunction of frequency, closed loop frequency response, circuit stability, and slew rate.
APPLICATIONS: DC and AC amplifier, Peaking Amplifier, summing, scaling and averaging
amplifiers, Instrumentation amplifier, Differential input and output amplifier. Voltage 1o current
converter with floating and grounded load, Very high input impedance circuit Integrator and
differentiator circuit.

LNIT 1V

FILTERS & OSCILLATORS: First and second order low pass and high pass Bulterworth
filier. Band poass and band reject filters.  Phase shift and Wicn bridee oscillator, square wave
El.'.l'lr!lil.lu[.

COMPARATOR & CONVERTORS: Basic comparator, Schmitt trigger, comparator
characieristics and limittions. Voltage limiters, window detector, voltage 1o frequency and
frequency o voltage converters, A/D and DVA converters, Clippers and clam pers, peak detector

Text Books:
I Ramakamt A, Gayakwad, Op-Amps and linesr integented cireuits, 4th edition, Pearson

Relerence Bouks:
| Bruce Caner and Ron Mancini, Op Amps for Everyone, Sth edition, Elsevier
= Sergio Franco, Design with operational amplificrs and analog integrated circuits, 3rd

edition, MceGraw Hill

LINEAR INTEGRATLL CIRCTITS & AFPLICATIONS
MCC-ECF -
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COMPUTER NETWORKS & 10T LAB
PCC-ECE302-p

LCaogrne Crediise | 3 | Cilarse -'Il.'--th\lll-ﬂllﬂnrtru'.llz Ak Esfernak Tl
Comia Fhowrs: Soweek, (L-0-1: G079

| Mowher Lab work
Exambiabion Duridiome § hriidrs

Pre-requisites: Basic knowledge of the inter-computer, intemet connections and addressing,

Sr.No. | Course Onlcomes RET
. Al the end of the semester, students will be abile: i | Level
CO ] Ta undeestund ihe concept of inlemetworking ol devices. I |
co2 To deserthe application of 10T, o s i L2
‘_{ﬂ 3 To make use of Bevices, € I-III."T_'-: and Doto Manasemeint i 107 - .3
{CO4 T design the compuier links among dillerent nevworks o wansler the nformation i
[ CO3s To evaluide he Mok |'-1:|-||.-|.:;_1i'.-1' ol BT 12
| Oy & To desipn sile of the in srchileeture I 0T, 13

o =l O I e Lad Pl o=—

-
-

I,
11.
|"|
13,

14

List ol Experimenis

Configure a network topology using packet tracer software

To establish a Web Server Conneetion Using the PC's Web Browser,
Viewmng Device Tables and Resetting the Network,

I establish a full duplex network using routers.

Hands on experience on Noule MCU board{installation, Install ESPR266 board in Arduino
IDE, flashing NodeMCU firmware on the ESPE266)

To control LED using 10T on Node MCU board.

To study PIR Motion Sensor using Node MCU board.

To study web server with Arduine 1DE.

To pubhish Temperature Readings wsing ADC.

T'o study Weather Forecaster

To study Door Status Monitor

To study Servo motor contrul using Node MOU board.

To study RGB Color Picker using Color Sensor

Hands on experience on Raspberry P,

NUYLE: Eight experiments are to be performed out of which at least Six experiments should be
performed from above list. The remaining experiments may be performed from the above list or
designed and set by concerned institution as per the seape of the syllabus.

COMPUTER SETWORKS & 10T Ly
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VLSI DESIGN LAB
FPCC-ECEM4-P

Course Credits | Canrse -"..h;;-n;;‘l Meihods {lntermal: J'I:'I;"E:urrnli
Costact Hours: 2iweek per group (L-T-P- 0402} Tij
Alode : Lab Work
| Br. Mo, Course Culcomis RET
| AL the end of the semesicr, students will be alble: N Level
| €Ol Dwsicribe the CMOS wechnology and f1s applicatons lor VLS design LI
[ CO2 [Hustrale the VLS cipseuit deuigen ||_1_-I-Im.i.|.,|:1. pemctically 13
| I 3 Demonsirubd the imponisice of CAD ipols 7 VLS LU Tt ;.jn."rli-:l'l L3
| E 4 Lomipore the various cireuls iopolopies for m'f;ir.u! VLSI desig, - | Hi
Cix % Dhesagn und evaluate the nyout of VLSI circalls, H2
i' Cik G Develop or create CM05 sy s g VLS CAD wols 3
List of Experiments

[ %]

Lad

&
s

To plot the output characteristics and transfer characteristics of an n-channe! and p-
channel MOSFE]

To design and plot the swtie (VTC) and dynamic charscteristics of digatal CMOS
inverter.

To design and plot the characteristics of 2-input NAND and NOR CMOS digital logic
pale, -

To design and plot the characteristics of 2-input XOR CMOS digital logic gaie,

fo design and plot the characterisiics of 2x1 digital multiplexer using pass transistor
logic,

To design and plot the chamcterdistics of a positive and negative latch based on
multiplexers,

To design and plot the chamctenstics of & master slave positive and negative edge
triggered flip-Nlop based on multiplexers,

To design and plot the charscteristics of 8 CMOS 1-bit full sdder.

To design and plot the characteristics of a CMOS Non-Overdapping two phase Clock.

10, To design and plot the charscteristics of a CMOS comparator,

I

- Ta design and plot the characteristics of a CMOS SRAM Cell,

L2, Simple project (Any topic related to the scope of the course).

Note: At least cight experiments are 10 be performed in the semester. out of which minimum six
experiments should be performed from above list, Remaining experiments may either be
performed from the nbove list or designed and set by concerned institution as per the scope of the
syllabus,
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General course information

- i

------- —_—

LINEAR INTEGRATED CIRCUI'TS & APPLICATIONS LAB
POC-ECESS- 1

Compree Creddis ;| Course Assessaent (lnternal: 305 Esternal: )
Conmimac Heiars = 2 per wegk par gooigy (LT 1P 200 @024
Muode | Lab Worl,

Pre-requisites: Linear Integrated Cireults and Applications

Sr. N, Cowrse Dutcuimes HAT

At e ead o 1lse seasester. students will be able: - Level
Con T deseribe neor ivsgroted ciroaiis and fhetr appllcximn Sreuis, L
col To understund and expliin eperuthimal ampiifier teui 5 and it application cruits I L2
Co3 o operale varioes |||1cr'.:||-.|||.|I:|-|;|-1I-| | Ein.'uil:.- | L3
Cod T compure and anals f¢ operatbonal amplilier circuits und therr application vircults, H1
C0s To design opermtiongl amplilier bosed oscillaiors fliers, comparaions anl conveners, H3

List of Experimiepts
1. Design and simulate PSpice model of inverting aniplifier and obtain plots of inpul signal

FF

voltage versus time and output signal vollage versus Lime,

Design und simulate PSpice model of noninverting amplifier and obtam plots of input
signal voltage versus time fnd outpul signal voltage versus time.

Design and simulate PSpice model of differential amplifier and obtain plots ol tnpu
signal voltages versus time and output signal voltage versus time.

Design and simulate PSpice model of inverting amplifier with fecdback and obtain plots
of input signal voltage versus time snd cutput signal voltage versus time.

Create and simulate PSpice model of inverting averaging circuil and measere output
vollage,

Create and simulate PSpice model of noninverting summing amplifier circuil and
measure voltage at inverting. nominverting and output terminals.

Create and simulate PSpice imodel of voltage 1o current converter with grounded load and
measure voltage at inverting, noninverting and output terminals, Also measure load
current.

Create and simulate PSpice model of second vrder low pass Butterworth filter and obtain

plot of output voltage versus frequency,

Create and simulate PSpice model of second order high pass Butterworth filter and obtain
plot of owtput voltage versus frequency,

LISEAR I3 FEGRATED CIRCUITS & APPLICATHINS LAB
PO R e
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1) Create and simulote PSpice model of sguare wave senerator and obiain plots of capaciior
v lige veisus thime and oulpul signal voltnge versus T

I Diesign and simulate PSpice model of noninyvering comparator pidd b plots of inpul
signal voltage versus time and output signal voltape versus time

2 Desien and simulate PSpice model of mverting comparator and obtain plots of input
signal valtige versus L and owpot signal vallage versus time

13, Simple project (Any topic related 1o the scope of the course)

NOTE: At least eight experiments e 10 be performed in the semester, o of which a1 least six
experiments should be performed from above list Remaining experiments may cither be

performed from the above list or designed & set by the concerned institution as per the scope of
this sy llabas.
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Digital Signal Processing
PCC-ECE401-T

I-lT-;lr*:u Crodis = 3 Course -'L'I;;'.'-'ﬁlllt'l.tl-l-.“_l:‘i-hmll |:Ir|1|:rn-|;I: Mig E.:u-mu'lz' Ty Tweo Minor tests

Miode : Leciures (L) each of (20 Murks). class performance througls percentage of lectares atended

Tedching schedule :3 hoorweek | (4 Marks), asignments, guiz ete. (6 Marks), ond end semester examiiinfion of
Examination Dyration - 03 Hours | (70 Marks)

For the end semester examination, nine questions are to be sef by the sxamings,
Luestion number one will be compulsory and based on the entire svllabus, 4
will contain seven slurt pswers tvpe questions, rest of the ¢ight questions are
10 be gven by setting two questions from each of the four units of the syllobais,
A candidate is reguired 1o attempt other four questinns selecting ohe from each
of the four units, All questions carry equal marks.

Pre-requisites: signals and systems

Sr. No. | Course Outcomes | RBT
At the end of the semester, students will be able: Level |

£ To understnnd the concept and advantages of digital stipmnl procesiing L1

C2 [ summarize differences between time domain III-'II-.I'_[THI:HI#I!IE_'. domimin annlyvsis oals Iz

Co To apply DFT and FFT tools to determine Il'w-:..rmq_'rm| components of n discrete fime | L3
— | signal N J i {

CO4 | To exumine the realization of digital filters using different realization stroctures, | m

Cir s | To design and imanni.-nr Fil1i1|.'-.lr.r.|.|.'u_|."-.r Respinse (FIR) and Infinite Impulas Response | Hi
- | (LR digital filters fioe processing of discrete time signals

Course Conlents
UNIT-1
DISCRETE FOURIER TRANSFORM (DFT): Frequency  Domain Sampling  and

Reconstruction of Discrete-Time signals, Discrete Fourier Transform, DFT as Linear
I ransformation, Propertics of DFT, Linear filtering methods based on DFT: use of DFT in linear
filtering, Filtering of long data Sequences.

FAST FOURIER TRANSFORM (FFT): Fast Fourier Transform Algorithms, Radix-2 and
Radix-4 FFT Algorithms, Applications of FFT Algorithms: Efficient Computation of the DFT of
Iwo Real Sequences, Efficient Computation of the DFT of & 2N-Point Real Sequence, use of
FFT in Linear fillering and correlation.

UNIT-U

STRUCTURES FOR FIR SYSTEMS: Direct Form Structures, Cascade Form Structires,
Frequency Sampling Structures, Lattice Structure,

Dibgediad Ligmal Protemsing
POC-ECELT
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STRUCTURES FOR TIR SYSTEMS: Direct Form Structures, signal Flow graphs. &
Transposed Structures, Cascade Form Structures, Parallel Form Structures: Lattice & Lattice-
Ladder Structures for [IR Systems,

LUNIT 111

FIR & IR FILTER DESIGN: FIR and R filters properties, Design of FIR filters; importance
of Linear Phase response, Design of linear phase FIR filters using Windows, Desimble Window
fusction praperties for FIR filter design, Frequency Sampling method for Linear Phase FIR Filter
Design. Design steps for IR Filter design, Design of HR low pass analog filters: Buterworth,
Chebyshew, Elliptic; Conversion of analog system 1o digital svsiem by: Approximation of
Derivatives, Impulse Invariance, Bilinear Transformation, Frequency Transformations.

UNIT-IV

MULTIRATE DIGITAL SIGNAL PROCESSING: Introduction to Multirate digital signal
processing, interpolation and decimation, sampling rate conversion by rational factor, filter
defiign and implementation for sampling rate conversion, multistage decimmtor and interpolators,
Applications of Multirate Signal Processing.

TEXT BOOKS;

1. ). G Proakis, [ G, Manolakis, “Digitil Stinal Processing, Principles, Algorithms, & Applications™, Prentice -
Hall |nkia
4. T Rawat, " Digital Shgnal Processing™ Oxford University Press.
3. 5 Mitra, “Digital Signal Processing: A computer bused approach™ TMH,
REFERENCE ROOKS:
L K. Rabiter & B. Gold, “Theory and Application of [igital Signal Processin o, Prientice Hall Indin.
-A V. Oppenheim, R W, Schafer, J. R Buck, "Discrete:Time Skznal Processing™, Prentice Hall Indix,
A V. Oppenheim, R W. Schafer, “Digital Signal Processing”, Prentice Hall India
- Sulivataman, Yallavaraj and Gnanagrivi, “Lhginl Signal Processing®™, Th{H.

S PR O
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WIRELESS COMMUNICATION

POC-ECE4U3-T
Course Credits 1 03 Course Assesmmeni Methods {Inieinal: Ml Exiernalz 70) T Minor ieuss
Ilode - Lectirss L § ench of (20 Marksh; ¢lass performance through percentage of leciures atiended

Teaching schedule L TPE3 000 | (4 Sarky), assignments, guiz ol 6 Marks), ond end semester exomination of
Exuminution Durpilon : 03 s | (70 bdarks ).

For the erd semesier examinu i, ning geesions are o beset by the exeminer
Lt mamber wine will be' dobppulsory and Based on the endire syllabus, It
Wil ermitaim seven shom s ers I¥pe questions, rest ol e eight questions are
o be given by seieg o qaestiong from csub of the four wniis of the sy ilalues

oF the Four i, Allguestdni cariy: edqual mirky

Pre-requisites: Basios of communication engincering and antenna & wave propagation.

A camidiskale is néguibnnd b atdngd oller four questions seleciing ope from sach

5r N Courrse Outcomes |  RET

AL ihe eod of the semesier, siudenis will be able; | Lewel
ol To describe the I-.T‘-"irll.-llll.lﬂ & advancemeints in wireless networks, | Ll
i 2 T explain the :l-[.u:r.l.lllr.ul of cellular networks, | 2
CO3 To define the chaine| behas bour and asocaiited Insses i3
Co4 To eviluate the performance of cellubar networks. e = L HI
Cos To formulme etficient cellular r.uhu resguree plonning, = = T H2

Conrse Condents

INTRODUCTION: lntroduction 1o Generation of Wircless communication systems- 10, 20,
3, 4G, 5G. Examples of various wireless communication systems; paging system, Wireless
Local Loop, Bluetooth, Introduction o frequency bands for radio transmission, Applications of
wireless communication.

CELLULAR SYSTEM: The Cellular concept, Frequency Reuse, basic theory of hexagonal cell
layout, Frequency Management and Channel Assignment, Call drops, hand off, types of handof,
Method w improve capacity, Call Contral, Mobility Management and location Tracing, Erlang
Capacily comparison.

LNIT =111

PATH LOSS ANALYSIS: Models for Path loss: Free space propagation, Okumura model, Hata
model, Longley-Rice model. PCS extension to Hatn model, Partition loss modelling, Log

WIRELESS COMMUN AT IS
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distance path loss model, Eresson moltiple breakpoint model. Concept of coherence bandwidih,
coberence time & Doppler spread. Types of fading: Flat fading. frequency selective fading, Fast
fading, slow fading. Diversity techniques in mobile radio.

LNIT-1V

MULTIPLE ACCESS TECIHNIQUES & WIRELESS STANDARDS: Multiple Access
Fechnigues used in Mobile Wireless Communications: FDMA, TDMA, CDMA, SSMA, cellulsr
CDMA & 1ts eapacity, Rake receiver, :

GSM & GPRS STANDARD: Architecture, channels, RF specifications, 15-95  standard:
archilecture, chanpels, RF specifications. Introduction to WCDMA, OFDM. LTE, 535G
Technology: Basic architecture/ block diagram, RF specifications, applications

TEXT BODKS:
I Thesdore 5. Rappaport, Wireless Comnumicaions Principles and Proctice, IEEE Press, Pramice Hall,
2 Willam CY Lee, Mobile Celluler Telecommunications, Amalog and Digital Svstams, MeCrau Hill Ipe.
REFERENCE BOMRS;
I Mibile Communication Hind Bk, 2nd B [EEE Pross;
2 Wirckess Communlcstions, T Singal, SMeGraw Hill {1ndiaj,
5. Wirdkess ond personal Communication Sysimnd by VR Garg and JE Wilkes; Prestics Hall, 19994
4, Mobile and Persorm! Commusicaiion Sy stems snd Serviees, i) Pandva, Wiley 1EEE Press

WIRELESS COMMLINICAT N
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DIGITAL SYSTEM DESIGN
PUC-ECE405-T

Coarse Cireding s 3
Mlasde : Lectupes (L}
Veaching schedide L. TP 3010

Emimudinn Ehuarution | 08 | s enaten e ol T Slarks

Pre-reguisites; Amalog & Digial Cireuils, Microprocessor and its Applications

Course Assessment Medlls "ﬂl:l‘l:lll; 30y External: 70) [wo Mipoe
bembs Each O30 20 Macks, i loss Performancy through percentage of lechurs
albepded 14 Sdarke), waly wvens, gule efe. 6 Marks), and end semesier

Fur e el sémiestier etamination, nine guestions are folbe 501 by the
Cuiiimer. L eeslimn il o vinie will e L u]j-.u.r_. W] resod e thio slee |
wi dbibae 13wl centain * short amswers 1y pe questions. Rekt of the eight
duesiion moEn . begiven Bre seifing wo guestions from escl of Hie e nlis
of e syl A dapdidise ks peijuimed v atiempl sy othiér R guestioms
bclecting o from each of the Tour umits, A1 gqueiiions ey equl morks

Sr. %, | Course OQuicomes KRET
At the end of the sensester, students will be uble o Lovel

col Deescribe digital system design process 11
cozx Explitin various design I:II|_'||I|.:d..:||.l-g||_'-'--1.||l digital systeiir deskyn 13

| CO3 Apply the knowledge of digiial ll-l.!HiL;'l;--.'-i'-llJ'l:!];.b.‘h fr suntem desip, L3
Cid Detnunsitate e wse of HOL in Digilail -.;E'IH design - [ HI
COs Evoluate and compare dillgrent 1|-'.';i;-__'l'l technbgues avalliable for diginl logics Ha
Cil g

Edcsign the specifications for the sysem o be erealedTnplemenied sing HDI

EE

UNIT I

Benefits of CAD. Design abstractions, Digital svstem design process, Computer sided design
toals for digital systems, Hardware Description Languages, introduction o VHDL/ Verilog and
its capabilities, VHDL-data objects, classes and data 1ypes, operators, overloading, loghcal
operators, types of delays, Entity and Architecture declorution. Introduction to behavioral,
datatlow and structural models; Hierarchical Modeling Concepts: Desizn Methodologies.

LIMIT 1

Assignment statements, sequential statements and process; conditional statements, case stalement
Array and  loops, resolution functions. Packages and  Libraries, concurrent  statements.
Subprograms:  Application of Functions and Procedures, Structural Modelling, component
declaration, structural lavoutand generics

LHENT AL SYSTEM DRSS
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LINIT Il

VHDL Models and Simulavon of combinational ciresits such as Multiplexers. De-multiplexers.
encoders, decoders, code converters, o IMparaiors; ||r|F|||_-'|n.|_';'||_'.j1_|.|||'| of Boolean functions eic,
VHDL Maodels and Simulation of Sequential Circuits, Shift Registers, Counters ete

UNIT IV

Lesign with PLDs, Programmable logic devices: ROM, PLAs, PALs, CPLDs and FPGA. Design
unplementation using ROM, PLA, PAL, CPLDs and FPGAs. Basic components of o computer,
specilications, architecture of a simple microcomputer system, implementation of a simple
microcomputer system using VHDL

Tent Bouks:
o ntroduction o Ergital Systems) Milis Ercegovee, T Lang, and J H Morono, Wikey-2014

L VHDL Modulor design and synibizsis of Coies and svstems: £ Mavabi; Mooy HIL 2004
VHDL Analvsis and Modiding of Digital sssien 1 7 Mavabi, MoGraw Hill-2™ Fd

Relerenees Houka:
I. ANVHDL Primer: 1 Bhasdor, PT1 1993
Bagiul Deslgn with mtroduction i HDL Moo and Cilesl] Pesrson 2003,

VHIDL Svnihesis: A Proctical Mimer J haskar, BS Publication 200)
Digiwl Sysiem Diesign Using ¥ HIL: Charles H Roth, Jrz Thomson Bocks Cole 1998

4, Nerilop Dipimd svavem Design: ¥ Savabi MeGrow FIL 2™ 1 20

B
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DMGITAL SIGNAL PROCESSING LAB
PCC-ECE401-P

Coarse Creding =2
Comnet Hours: diweek
Ml - Lab Work

Sr.No, | Course Crutcones =w I kbT
Al the end of the semesier, studenis will be able: } | Level
ca lo uniderstand the eric operations of sigmal processing & plot hese discrete digital =2
_signils ushng MATLAR !
o2 To demonstrate interpolation ond declmation opentions wsing MATLAL, ]
Wi E] To anulyze iod exwming the wmpling Beoeem, o Hi
(04 To evaluate magnitude amd phuse specirum of a diserete lime signal using DET 1o TH
delermine the speviral eumpaneniy of te skl -
iy s T develop and design R and FIR band poss, band sop, Tow pass and high poss Giers | H3
uskisy MATLAB: |
List of Experimcnis
I. To represent basic signals (Linit step. unit impulse, rmp, exponential, sine and cosine) in
MATLAR
2. To generate trinngular; saw ooth and square waveform using MATLAB program.
3. To develop program for discrete convolution
4. Tadevelop program for diserete correlation.
3. To develop program for sampling of a continuous time signal with different samipling
frequency in order to study alasing effect.
6. To develop a program o determine the impulse response of i system for which input
sequences and outpul sequences are given,
7. To design Butterworth 1R filiers (low-pass, high pass, bund-pass, band-stop),
5. To design digital FIR filters using windows technique. (Rectangular window, Blackman
window, Hamming window, Hunning window.
9. To plet the magnitude and phase spectrum of a signal using DFT.
10. To perform interpolation and decimation using MATLAB:
I 1. To develop program for computing linear and circular convalution,
12. To develop program for finding magnitude and plase response of LTI system described
by system function Hiz).
13. To generate DTMF sienals using MATLAR.

=

14. To develop program for stability st using MATLARB.

I5. To develop a program for computing inverse Z-transform of a rational transfer function.
16. To develop a program for computing parallel realization values of 1R digital filier,

I7. To develop a program for computing cascade realization values of R digital filter,

PRHGET AL SHNAL FROCESSING LAN
BUC-ECEML-F
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Mote: AL least twelve esperinents are 1o be performed in the semester, out of which minimum
cight expermments showld be performed from above higt, Remaiming expériments may cither be

perli rmedd froumn the above Hst or |.J-_'.||__.u:|j il s i.'i:\, cancermed institution o5 per the SCOpe of 1he
¥
ay Hlabis
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MGITAL SYSTEM DESIGN LAB
FCC-ECE4uS-P

Course Credits: 2 il » Course Assessment (Internal: 30; External: 7o)
Contact Hours: dfweek, (L-T-1 ()-0-3)
Mode: Lab work

Eximination Dumtion: 3 howrs

&r. No. Course Outcanies RET
: At Lhe end of the semester, students will be able 107 Level
i Dreseribe e e ol LS for VESE dighial system desipn Ll
CO2 | THustruie the vanois AL Wouoly svailabbe Tor Digital sy siem design. 12
Cir3 Devmsirate the bnsportance of DL gl CALY Gl i L5) digleal syatem desigm, L3
Ciod Cumnpuare the various desipn Wechnigues o digital sestem g E M
Co s Dheslign und evaluase the perlonmance ol digitsl svulems - D | H2
Coa Ehowet b l:n'n?-]it:u.l: S RIS AT HI3Ls and FPGAS I H2

Finbénls

Famiharization with ¥ HDL/Venlog and CAD wols

Dresign all digital logie gates using VHEOL

Design a hall adder digital logie using VHDL

Desigh a 3-t0-8 Decoder using 1-t0-2 Decoder using VHDL,
Design a 8-to-1 MUX using 2-t0-1 MUX using VHDL.
Dresign 1-bit full adder using 2x1 Multiplexer in VDL
Design a 4-Bit Comparator using v HIN

Deesign ull logic pates and 4-bit Full Adder using VHIL.

. Design o 4-bit Full Adder-Subtractor using VHDL.

[}, Design a 4-bit ALU using VI1DL.

|1, Design a D-latch D-FF using VHDL

12, Design register, shifter and counter usimg VHDL

13, FPGA implementation of 4bit Counter using VHDL,

14. FPGA implementation of Finite state machine using VHDL.
13, FPGA implementation of 7-segment decoder using VHDL,
l6. Write VHDL code to display messages on an alpha numeric LCD display.

ot [l s e e

NOTE: At least twelve experiments are to be performed out of which at least eight experiments
should be performed from above list. The remaining experiments may be performed from the
above list or designed and sct by concerned institution as per the scope of the svllabus.
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MINOR PROMECT

PROJ-ECE4L3-1
-*-.'-'l-l-'-'\-' Credits 4 E Tuum.hm:mml Methnds -qmé;nﬁ:_ﬂlm\-irrnnl.:-qﬂ_l-

Condact Houmn: Biweek
Muode & Lob Work

ar. No, Course Dlutcimes I BEY
AL the end of the seimesier., siudents will be ablégo _ = e Livel
Col helile prsctichl s pirsdedae withion the Chosen nrea of Il..'q.l'i!“'ll.:_':i 1uif |||||i|_l|_'. Jdets -\,'|-\,1|l:|.-_"_|; | (|
coz Linderstand methodalosien atd professbisnal wiy of documentation aiv) communication 2
Cir 5 Hurstraie the key siapes in develspment of the paoject. RN Ty
4 bebersbily; aralyey, fonmidone pnd handie projects with o comiprehensive and syitenutic Hi
appridich
CO S Copinbere o5 an mdveidead e img s o deselopmens of weohnical projecs H2
Lk Prevelop éllegiive coitimibng ation akills o peesentation of prosect nelored acilyines H3 i

NOTE: The minor project will be completed and evalusted at the end of the 7th semester on the

basis of i1s implementation, presentition, viva-voce and report.
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Practical Training-11

General Course Information:

"Course Code; INT-ECEA] 5-P Course Assessment Methods (Interaal: 100)
Course Credits 1.0 Asaessment of Practical Tmining-11 will be based on presenlaticn semirial
Pvpe: Compulsony
Contact Hours: 2 hours  per
ek (L-T-P: D-0-2) the end of 61h sem

delivered, viva-voce, repaort und certificate foe the progien| rramning mken at

Mode: Prietical

Sr. Mo | Course Outeomes REI
At the end of the semester, students will be able to: Level |
O] | ouiline techmcal documents und give oral presents tions related 1 the work L1
| completed o
it b e recognize the need for, and hove the preparation amd ability to engage in | had
| mdependent and life- long learning in the industry |
COa acquire and apply fundamental principles of engineering “and an ahility 19wk L3
in actual working environmaent | -
Co4 4|111|'.a.r pn:in:r:cal application of the subjects woght during the course _._ HI
| COS5 develop social, cultural | global and environmentud responsibilities as an k2
| enpineer ___f o
OO b identify, formulste and model problems and find enpgg. Solution based on o 13
avslem approach = | —

Practical Training-i
(TNT-ECE415-P)



—

So0evsoevosocencace

¥
¥ P 5
= = -

,_
(B

OoO0oDOODOPDO OO

Course Articalation Matrix:

POIZ | PSO1 | PSOZ | PSOY |

[Po1 PO [PDY [PD4 [ POS] POs [ POT [ FOS | POO | POIV | POLI
) ln 2 2 T3 T (3 g [¥ |3 3 [¥ 3
iR I ) 3 |3 |2 3 |2 y |3 | F 3
3 |3 1 i > [¥ |1 T |3 2 3 T [ =R
i 1 3 ¥ ]3 | 2 | 3 3 3 ¥ |32
[ 3 T ) = T 3 - NI | 12

77| SR

_—

Practical Training-H

Bt

A"

{INT-ECE415-P)

@..

M



Detailed Syllabus
of
B.Tech.(ECE)

th
8" semester

& ‘;:'ﬂ} —
¥ ..-__.-' |-_1II
fi‘%v’} |
21 P
LA @
-
LT
"I-“-& 1llll't‘-,
Y
/ Q\ tﬁ,-f;:' }Jjﬂ I\



Cimitse Uridis: ity

Contzet | bimprss T2/ week

MAJOR PROJEC
PROJECEA2R-P

Course Axsessment “E"i.ﬂlll-h.ﬂll.ll' rnal: ME Exterual: T0)

NOTE: The major project will be completed and evaluated at the end of the $th semester on the

biases of its implementation, presenliation, vivi-voce and report.

MR FROUECT

PROS-EUE4IB-1

Blinde - Lab Work
5. No | Cirarse Dudetmes B k81
| AT the end of the semester, students will be able: Level
o1 E 1tu.11|.'_i|!-r use the iden in mini project for major project |
[ coz2 | Deseribe o l|1Tﬂ|I"|l and systematic understanding of project contents 12
,_‘_E',' | Use e "*-'w-ll'l -H iral w ritten aed sl conmmenicati M 13
LN Identify, analyze. and solve | problems creatively throueh sustained critical | HI
mvestigilion
Co3 Demonstiate an and application of appropriate peescnal, | 12
societal, ond professioml ethical sundards
L0 hnow the hey stages in development of the pro ject. H3

L
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CONSUMER & INDUSTRIAL ELECTRONICS
PEC-ECE308-1

Uorse Uredils : 3
| Sode ; Lactmes (L)
| Toacking schedule L TP <3 4 0

{ Enenbnationy Uhurmtbon s 03 Heours |70 Slarks

| ol i Pousr nits, Adl guestions curry cubal marks

Course Asiesameni Methods (lnieraal: Mi; Externply Ti) Two- Minor T=ils
ech of {20 Marks), class perfonnance shrough percensoge oF lectures attendexd
(4 Morks), assipnments, quis eie. 16 Marks), and end seinester exumilsation of

| Vor the omd séivssor examinalin, mine quesibm ore 1o be et by e exominer. l
LYBeSTICRT b 1elwir i will b |_|.||1||!-u|;“-.r:| and bised o the entine _n\,_l.."_'ﬂ'lu; 11
will contiii wven short aniwers e quenions, rest of the clghl guestions are
10 be given by setting two guestions from cach of the Sour units of the 5y labus
A cumlibule 15 roquired o otlempt other foor questions selecting one from cach

Pre-requisites:

5r. B Course Uulgomes HET
At the end of the semvester, students will be alibe: Level

Ci Mime different tvpes of AuidinVideo deylees Ll

co2 Explain the deviees on compoment level. .

Civd Hlusirnee stite of the witechoology in consumer Bems L3

Co4 Examing proper insdieer ad odher copstitsen components on the hasks of partialir Hi
dpphecation. ,

oS Judge the {ults in comumer clecrone ftems H2

{ CO6 Develop the iden of treubleshnating In consumer shectonics nems ki3

AUDIO SYSTEMS: Basic characteristics of sound signal: level and loudness, pitch, frequency
response, fidelity and lincarity, Reverberation; Audio level metering, decibel level in acoustic
measurement, Microphone: working principle, sensitivity, nature of response, directional
churacteristics; Types: carbon, condenser, crystal, electrets, tie-clip, wireless; Loud spesker:
working principle, chamcicnstic impedance, watt capuicity, Types: electrostatic. dyvnamie,
permanent magnel oic , woolers and twecters; Sound recording: Optical recording, stereophony
and multichannel sound, MP3 standard; Audio system: CD player, home theatre sound sysiem,

Course S'Huttul.\

LUNIT-1

surrcund sound; Digitsl console: block diagram, working principle, applications.

CESTMER & INOUSTHIAL ELECTROSICS
[ e =S

7L

1+
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LNIT-1
VIDEO SYSTEMS: Basic block dingram and working of the following: Digital TVs, LCD,

LED, FLASMA, HDTV, 3-D TV, projection TV, DTH receiver Video interfuce; Composite,
Component, Separate Video, Digial Video, SDI, HOMI Multimedia Intes tace), Digital Video
tnterface; CD and DVD plaver: working principles, interfaces; Touch sereen

UNIT -I11

OFFICE GADGETS: Basic block diagram and working of the following: Desklop compater,
Mouse, Keyboard, Laptop, Digital storage Devices; Printer (inkjet. lnser and 3D), Scanner. FAX
machine, Photocopier, EPABX, Online and Offline UPS. LCD Projector, Bar Coding Machine

LINIT-IV

HOME GADGETS: Basic block diagram and working of the following: Air Conditioner,
Digital Camera/ Camcoder, Refriperator, Microwave Over, Mohile Phone Handset, Mobile
Charger, RO svstem, Different tvpes of Batteries, Inverter, Home security und CCTV

TEXT BOOKS:
. 5P Bali, “Consumer Electronics”, Pearson Edicntbon Asin Pt L
2. R Bali and S.P Bali, "Audic Video Syatems Principle Practice & Troubleshooting, K hatns Puabiale:
4. Fhilip Hof¥, “Consumer Electronice for Enginesrs”™, Cambridpe Uiy ersiby Press

REFERENCE RO S:

L W, Jerry pnd B, Blair, “Stndard Handbook of Audio Erigrinipering™ S (o Hifl Peotessionnl
= Millman, “latepgrated Circuis™, Tas Me Graow HIll Publishers
Boylsted, “Electronic Devices and Clrewi Iheory”’, Pearson

CONSUMER & INDUSTRIAL ELECTHONITS
IFRC-ECE 8.1

]
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INFORMATION THEORY AND CODING
PEC-ECEI-T

Course Cnadiis - 3 Comas Vasesamend Metlisdy | Inlernal; 3-III':-I'_':|.Irr|:|:II: Tk Twis blemar 12518
Mebonche = Levtures (L) whcho il 120 ks, olass perfinanunie throigh perceniape of bectuno ikenided
|.Ili.'ﬁ.|lll1|: schedule L T3 0 0 i Mwrksl slgrinonis, Qu e ey, b Sickst ind e mel sEaEEiT Stmdnodion of
Exaimimition Daivailon & 03 Heies | 070 Mafkas

For e enel somenber cxumrination, nine guestions are to be sot by the exuminer
Luestion maiber ane will be compulsicy and based on the entire sy Tlobus, 11
il cvnalam s en sl AIFRMETR 1Y e ustons, résl wl thi ciEIII_ AU RONs Wi

Wb b iven by settig b Quiestions frem each ol the four units of the sy labis
{ A waididate v requined o stsemp iher foor guestions sebociing one from each |
| [ of thy fur unite: All questions vigey eyual marks

Pre-requisites: Probability theory,

Course Conlenls

LNIT-1
INTRODUCTION TO INFORMATION THEORY: Review of Frobability Theory,
Introduction w Information 1heory, Uncerainty and Information, Entropy, Rate of Information,
Jaint Entrapy, Conditional Entropy, Myl Information, Chonnels: Noise Free Chaninel, Binary
Symmetnic Channel (BSC), Binary Erasure Channel (BEC)., Channel Capacity, Shannon’s
Theorem, Continuows Channel, ( apacity of a Gaussian Chamel: Shannon-Hartlev Theorem,

Bandwidth and S/N Trade-alT,
PSECEARA T s T ILLHY ANI #
PEC-ECERST -

TR |
(=0

Sr.Now | Conrse Oulcomes RBT |
Al the end of the scmester, students will be albile: Level
CO1 | To deseribe mformation theory methods as well as advanced technigues L1
L of digital signal processing o communication systems .
Co2 To derive equations for entropy mutual information and channel ¢ pacity |
for all types of channels i .
CO3 To apply various source and cror conbrol codes and their properties, L3
| CO4 To compare block coiles, convolution codes cic, For error detection and Hi
correction.
| CO 5 To destn varions ¢ r_'Lpu--:_-f.Jphy_.[IL_.-Ei@n & stundords. 1] i N R

13



LNIT-1

SOURCE CODING: Source Coding Theorem, Shannon- Fang Coding. Huffman Coding. The
Lempel-Ziv Alponithin, Lossy Data inpression: Kate Dhistorion Function, Introduction to
Image Compression

ERROR CONITROL CODING: Introduction 10 Error Conteol C wling, Tyvpe of Codes, General
Description of Basic AROQ Swrategivs, Hybrid ARQ Scheiies

LNIT =11l

LINEAR BLOCK CODES: Linesr Black Codes: Properties, Specific Linear Block Codes,
Hamming Code. Cyelic Codes. B.C.H Codes, Reed-Soluimon Codes, Decoding of Linear Block

Codes, Maximum Likelilood Decoding, Error Detecting and Comecting Capabilities of 2 Block
':--.IILL"

UNIT-IY

CONVOLUTIONAL CODES: Transfer Function of a Convolutional Code, Viterbi Decoding,

Distance  Propertics of Binary Convolutional Codes, Burst Error Comecting Convolutional
Codes,
INFORMATION THEORY AND CRYPTOGRAPUY: Introduction to eryplography,

Encryption Techniques, Encryption Algoritluns, symmetric Key Cryplography, Asymmetric
Key Algorithins, Data Encryption Standard (DES)

¥
TEAT RO KS:
13 G Pronkis, “Dagital Commumations™, Tata Melirms HIlL 2000
2 Rarjan Buse, *ITC s Cryplographi . Taa Metmw-Hill
3. Arijirssh,  Milotpal Slamnn,  Siernglislandal =Lk mmtion Thewiy, Coding pod orvptogeophy™, Pearson
Educiion, 20013,

REFERENCE BOOKS:
| Thomas M. Cover, Joy A, Thimas, “Elements of Information heory ™, Wiley Publheation
2. RP. Singh and 5.1, Sapre, “Communication Sysiem; Amalog amd Digital”, Tuta MoGraw-Hill,
3. Simon Haykin, =Digitul communication”™, Jedia Wiley,

9200000000 OCOPOIOPOOLOIOIOOOOPOO
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ADVANCED INSTRUMENTATION and CONTROL
PEC-ECE3M2-T

I|.||.|;~..:
Nlimdi

tcacfung schadude L T P23 00
Eactonbeitbont Dharition £ 00 Hioum

Lredifs £ 3
Leciures (L)

eaumypnllasm ol T Melarks

Coutse Asacasment Methids, | bsteral: 30; Extermal: 70) Twe Mmor Tesis |
bxch of 20 Marks Class Perlormance - through percentoge of beciures
mmded (4 Marks) sssipnmeiis, quie e (6 Marka), end ) énd senkesies

For the ond scimemier examinaion. nine questions. are o be set by the
{ wxminer. Quasstion mumber wine will b compubsers: amd hused on the enitbee
{ sk, It will comain 7 shom snswers bpe questions, Best of the elght
| question s 0 be glven by sedling W queslions from coch of thi fowr wnlis

o the sy dbibis. & Gundigale. s fyubied o Bltens uny wther T questlons
! selecting vne from cavh ol U Rour units: All quessiions corry egquasl morks

Pre-requisites: EMI

L T Cvurse Dhulcumes RBT
AlLthe end of the semester, students will be able to; Level
b Diewecribe the variows 1y pes of Instrumings wnd their charackers e L.l
[qTE Llohordana ihe criterin for sekection of frunsduscers, - L2
ikl INusiratis the varisos types of sigmal conditioning techigees, o 13
[-Cih 4 Anmly e the various 1 s ol ATD exiveriens and DVA converier, i
O !]1,'-'.-_|_;||. thes v s Shodes ol Ume Lt s i3
OO Deviclap mnd bkl .n:"l..E.i:'TgJ:._' models H3 |
x 3 - _w

UNIT-1

Introduction: Functional block disgram of generalized Iistrumentation system. Input-cutput
configuration, specifications under steady and transient stae & their performance characteristics.
Heview of Sensors amd Transducers: Temperature, pressure, displacement, velocity,
acceleration, strain and torgue 1y pe:

UNIT-11

Signul Conditioning: Instrumentition Amplifier characleristics, CMRR, balanced modulator
and demodulator, filers, voltage sensitive bridge and current sensitive bridge. Push-pull
transducers, Blumlein beidge, imtegmtion, differentiation and sampling, AD and VA

conversion, choppers, voltage 1o time A/D conversion, vollage 1o frequency conversion concept
and methiods.

UNIT =11l

Telewmetry: Modes of data transmission, DC telemetry system, voltage telemetry system, current
telemetry system, AC telemetry svstem, AM, FM, Phase modulation, pulse Ielemetry system,

A ARCER NS TRT MENTA TN aml CONTRIN,
MEC-ECET b

P ROy o

e

—--"""—..-F.-r.‘

fa3



PAM, Pulse frequency system, pulst duration mod
imodulation, msmission channels and ingidm
chinoels, power line carrier ch

ulstion{PDM), digital wlemetry, pulse cod
annels, multiplexing in telemetry systems, T1M

LiNIT- 1V
Noulinear Control System:  Lutroduction to Nonlinear systems and their properties, Common

:HL.-II-lllll..'.'J.riI:'._ l.}q:bl.:rih.:llg tunctions, Phase plane method, Lyvapounoy’s  imethod For simbility
study, concept of Limit Cyele

slate Spuce Analysis: The Cong cit of State and Stage Models, Staie Driagram, Stte Space and

stane T rajectory, State Apace Beprésentiaimn usiig. Phase Yoarlohle and anoncel YVarialkles
solution of Suie Eguation. State Pransitiony Matrix and its Pr

opertics, Eigen Values, Egen
vectors, Model Muotrix, Diagolization,

Generalized Eigen vectors, Computation of State
Trensition Muairx using Laplace Transformation, Power Sedes Methad

1 Cayley-Hamilton
Method, Similarity Transformation Method. Controllability and Observability Tests: Kalman's

test, Giilbert's Test, Controllability and Obsen ability Canonical Forms

lewl Bosinhis;

I Ak Sonboey, A Oisiese o Eloctr il & Elegtr
i TH Y

vk Gahiashe Tntrosluc tion 3o [nsifwineniation wnd Comirol, Presitiee | [all of Indin. Mew DlhE 2004,

o Rangan, CLRG Sariee, VS, Mani lsstrumentation. Loy bees & avabernn, Mehy Delhils Tord Moinmee
Hll Pab o

s Mbennurement & lastrumendaljon. Pul [Mhampal Fus

Helerenee Haolks:

EHpver & Cape, Elecwonic Mesinemeil & Isrumemation

iodam Control Svspesi 1lisy by AL Gdpal, Mew e lmermaiomad Mblislers il dli
Ear

E-C) Dueblin, *Metsurémen axstumm S Apphicabivnt and Desien™ MeGias PRI Pubbications

(Qﬂf“}wﬁ}/

VIV ANL LR PSRN T AT IO el LT RO
PECSECENE-T

swire i ehannels, rdio channels, micro wave

13



20000 P 0O0OCOEOPOIOOIOOILOIOIOOLOPOGTIOOTLOSTOIOYOSTQOTOOOOSES

Course Articolabion Malrix:

POl [P [ros [Pid
'J_ 3 ; jr
3 3 3 {1
EERE e T
N 3 |z
i3 |3 ER
Iy |3 [F |2

...
B | | o]

M | o | EET | R
et} ]
& 1 1
| ] ]
a 1 1
1 1 d
4 2 2
4 1 1

[LE T TR
1 1

1 |3

. ——
1

4 3

e

PEC-ECER 2T

AU ANT B ISR SEEN TATION mwl O U0 TR

r
[P = -\.-: i | el

- —
- fom | F | b
|

. =
T o e o e
_I_ 2

= |

Ll | POL2 | PR | PaR [ PELy l
_—
- |

o (DY

125



200 POOONVPOGIOIOSIOOOIOQOIECTOOORONODS

LA N N N K A N N R

SATELLITE COMMUNICATION

PEC-ECEM4-T
Courze Credhis : (3 Course Assessment Methais i1 ntermal: 3y Externul: -5.’": Ity Bl bekis
Mhike © Lectimes (1) each of (20 Murks], cluss porformance through percenuge of lechuns abiended

Neaching schedule LT P03 0 0 | (4 Surks), sesipnmens, guis ed. (6 Morks), pid end semester examibnaiion ol
Esaminathsn Divraikin = 03 Hoars | {70 Slrks )

For the el semesier examinuiion, ning guestons arg o be ses by the exnminer,
Lhucsbion namber abe will be wirmpilsory dnd hssed om ihe entire sy llabie b
will contain seven short snpwers type questlons, res ol the eight questions are
10 b given by setting twd questivis trom cach of the foor units of the syllsbus.
A candlstate i8 reguired 1o Aty other four questions selooting one from each
of the foar units, All questions corry equal marks.

Pre-requisites: Basics of communication enginéering and wave propagation

—

|5 No. | Course Outcomes . RBT
Al the end of the semester, students will be able: Level
iyl Tix deseribe the resolying mechanism ol saellies. | Ll
Cco2 Voo explain the working principle and operation of saiellie . L2
CO 3 To illustrute e varioes perfonmance inffecting facion, [.3
0 4 Ter evalizate the various tpes of saleline [nks. | H2
s To design diffirent saellile links and applicstion syssems. r_l_{_'l,_}

Conrse Contenis

UNTT-1 .

SATELLITES & MODULATION: Basic block -|.1i.'J.L_1r.'|.||| uf satelline communication, Satellite
frequency allocation & Band spectrum, Advantages of sotellite communication, Active &
Passive satellites, Analog FM Transmission by Satellite. /N Ratios for FM Video Transmission,
Generation of Quoadrature Phase Shifi Keying (QPSK) Signals, Transmission of QPSK Signals
through a Bandlimited Channel, Signal-to-Noise Ratio in Digital Voice Systems.

LINIT-
SATELLITE LINK DESIGN: Basic link analysis, Interference snalysis, terrestrial
inerference, System Noise temperature and G/T ratio, G/T ratio for earth stations, Liplink &
downlhink design, Design for Specified C/N: Combining C/N and C/1 Values in Satellite Links .
systent design examples,

SATELLITL COMMUMICA DN
FELELESNA-T
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LINIT 111
UHJH!.'LL ﬁlEf'”.—lNlHﬁ-l li ."l-ll.'l'l'll'lj'.'lHNL:' “lj |.,|||r|., |'\-||:II:I_ |1|||J .Ir|'||1||| ..|.'||_||||."||.p_»._
hopler's laws of [ .u-.n.l;].r\ imation, Louk pngle caloulntivi. eover pre anzle and slant ings
orbeal perterbations, Orbital Eler nems, Apogee and Perigee Heighis. TDMA, TDMA- H.unr.
srecture,  Multiple Beam (Satellite switched) TDMA  satellite system, Beam Hopping

(Transponder Hopping) TDMA, TDMA compared 1o FDMA, CDMA & hybrid pecess
technsqucs L

LINIT-1V

SATELLITE BASED NAVIGATION SYSTEM: Basic |-|;||-|;_|_P||;-‘ of satellite navigation,

Sigral travel tme, Delermining position, functional segments of GPS. Improved GPS: DGPS,
SHAS, A-GPS and HSGPS

TEXT BOOkS:
. Tri, T.Ha, “Digital Sateliife Communications, = (Second Edition) Tata MeGraw Hill
L. Timwihy Prut, Jerems £ =Spiellie Conisdnietlins™ Wil
L 5 Koo, “Oilobal Maviguuon Sotellise Syvatems,” Tok Ml i Hill
REFERENCE BUMIKS:
I, D Roddy, Safellite- Communigaiio {4, MeCraws FHIL 2009

= BN Agrawal, Desipn ol Geosyrichirons Spacecraft, Prenifees Hll, 1988,

SATRLLNE COMMUSICATION
FECLUEV-T
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General Course Information

COMPUTER ARCINTECTURE & ORGANIZATION
PEC-ECEI -1

Course Credits: 3
Shode @ Lectires (L)

Teaching sehedule LT P30 0

Exanunation Durmlickn - 03 Hedirs

I porse Asiessmiend Methods {Intecmal: 202 Esternal: Ti) Tao
Minor desis esch of §20 Marks), cless  performence  throdsh
percentage of leciures atended (4 Warks), assigrments, qua etc
i ALk, mid end sepiestes evamibnatiom of [ 70 Murks

Far the end semicsler @xmiming lon, nipg guesthom ere o be s iy
e exmiminer, Question munber o will be compulsory wngd hased
ai e enthie gy llabus, [ will conlabn seven shon answers typs
yuestions. rest ol Hhee-eight questions are to be given by selling 1w
wuestiony fiom each of the Toar units of the syl laboes, A candidoie
i reguived lo nttempt other four questions selecting one from cach
of the fowir unite. Al questions carry cquinl marks

Fre-requisites: Digital Electronics and compuler systéns,

Sr Mo Cua vse Dhateoimes RET
Al e god ol the semesicr, sinidemis will be alile: Level |
i Cutling the generul concepis ol diganl ebecironics and compuler driganisaion aisd Ll
archilecture
L Discuss the basic components and iheir interfacing. L2
o 3 Appiy instruchions for pedonming dillerent apermiion L
i 4 Analvse the-elfect of addressing modes onthe exesiion ime of o program H1
| TS Evalnate the performimes of differci types of memery, proceszing and acooss methods H2
[ CO 6 Presepn o simgle computer with different instruction seis. H3

Course Contenl

LINET |

INTRODUCTION: Boolean algebra and Logie gaes, Combinational logic blocks {Adders,
Subtractors, Multiplexers, Encouers, Decoders, Demultiplesers, K-Maps), Sequential logic
blocks (Flip-Flops, Registers, Counlers),

REGISTER TRANSFER & MICRO OPERATIONS: Kegister transfer langunge. register |
trunsfer, bus and memory transter. Micro-operation {Arithmetic, Logic and Shift micropemations),
Arithmetic logic shift unit

LNIT L

COMPUTER ORGANIZATION AND DESIGN: Store program control concepl, compuler
registers and mstruction, timing and control, instruction cvcle, memaory reference instruction,
mput-outpul and interrupt, design of basic computer and accumulator logic.

MICRO

PFROGRAMMED

CONTROL: Conuol memory, address sequencing,

microinstruction formats, micro-program sequencer, Implementation snd design of control unit.

CUMNIPTTTER ARCINITECTURE & (G SEEAT IO

MR D

PECECEIGT
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LINIT 111
CPU & PARALLEL PROCESSING: Introduction of centrnl processing unit, general register
crganzation, stack organization. instruction format. addressing mode and its type (register,
immediate, direct, imdirect, indexed), operatioms in the instruction set, Instruction set hased
classification of processors (RISC, CISC, and their comparison), parablel processing,
mtroduction of Pipelining and its tvpe (Arithmetic, Instruction and RISC pipelining). veetor and
arTay processing.

UNIT IV
MEMORY HIERARCHY & 1/O TECHNIQUES: The necd for o memery hicrarchy, Tvpe of
Memory: Main memory (Semiconductor RAM & ROM organization, memory expansion, Static
& dynamic memory types), Auxiliney memory (Magnetic tape and Magnetic Disk), Cache
memory (Associative & direct mapped cache organizations), Virtual memory and Associnte
memory, Memory parameters: (Access’ cyele time, cost per bit), Memory managoment, input-
output interface, mode of mansfer, DMA (Direct memory transfer),

Text and Reference Books:

Mano, M. Morris, Digitnl Logic and Computer Design, Prentice Hall of India Pyt Ltd. 19%]

M. Maorris Mano, Computer Systemn Architecture, Prentice Hall of Indin Py Ltd,, 1995,

Milles 3. Murdocea, Vincent . Heuring, Computer Architecturs and Organizotion, An Inie etited Approwth,
JohnWiley & Sons Ine_ 2007

Willlam Sullings, 10th edition, Compurer Organization and Architectiire, Prentice Hall, 7016

Heuring, VP, Jerdan, HF, Computer Systems Desien and Architecture, Addison Weslay, 10497

6. R.PJain. Modern Digital Ebectronics, 3™ Edition, Tits MeGraw Hill,, 2003
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Detailed Syllabus
of
B.Tech.(ECE)

Program Elective Course-2
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FPGA DESIGN
PEC-ECE407-1

Lecneral Infocmeation of O omise:

Conree Cradits : 3,0 Course Assessment Methods (Internak 30: External: 70} |we Minor |
Sfende - Lioctisngs (1.5 Fizs Eugh OF 20 Marks, Class Perivrmance througli perceptoge of lectans
Tehing schedule LT F=390 0 iircrided (4 Mlarkng, ossipraieniy, qule ebe. (6 Marks), and end sepvesier
E vimination Durason 2 (13 Finars enatbiehatian ol T Marks
Vo the ond semomcs exmminution, nine Questiony dre i be s | the
ik, LUheshlinn sumbear e will be conipulsors and besed pi the eniie
M 11 il chniiin 7 shirr unswers vpe questions,’ Rest of e elph
quicution ix iy he'gisien by seiing twb guestions from each of the four anits
PP st Halis, Accandiskae s regubred (0 ailempd uny other Tour questions
— ficheering ime from euch of fw lour onies, AH gueestions carmy equal marks. |

Pre-reguisites: Analog & Digital Circuits

Sr My | Course Oulcomes Ru1
At the end of the semester, stuilents will be alibe 1 = = Level
Col Prescribse different [ design opproaches and 10als Ll
ol Exploin the requingrments of FICGA impdemenuation 1z
Ci3 Apply the kniowbedge I-'|1I-]-i:_!l-Ll-l diskgm techiiguss for effickent nesource unilization in FPGA | L3
dusign ..: 5 e
Ciy g examine the use & seripts SI0 Gormad, user constoaing (1le I FIGA Design HI
cos Evalisle snd compare design techniguis For FRGA implomentition of combemstional and | H2
stdusntial ciroulis: = =——
o Blesign the specificativns for the dighial nvabent/clrowlis 1o be ereuted implemented ming | H3
FIMG A

Course Contenis

Introduction 10 ASICs and FPGAs, FPGA's and its Design Flows, Reconfigurable Devices,
FRGA'S'CPLDs,  Fundamentuls of digital IC design. FPGA & CPLD  Architectures,
Architectures of XILINX, ALTERA Devices. FPGA Progrmmming Technologies

LUNTT-1I
FPGA Logie Cell Structures, FPGA Programmable Interconnect and 110 Ports, Designing with
FPLAS,  Architecture based coding , Efficient resource utilization, Constrains based synthesis

Fulse paths and mulii eyele paths, UCK file creation, Timing anilysis/Floor Planning, Back
annotetion, Gate level simulation, SUF Format, Seripts, industry Standard FPGA Tools
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UsIT-11
FPLA implementation of Combinaoonal Circuits, FPOA implementation of Sequential Circuiis,
Uiring lssues n FPGA Syachronous Clrduits

LINIT-1V
tntroduction lo Verilog HDL, FPOA desigh low with Verilog HDL, FPGA Anthmetic Circuits,
FPGAS in DSP Applications, FPGA Microprocessor desipn, Design FPGA systemns at high-level

TENT BIMMRS:

Hab Jesdman. Dhesiening wirk FMosaad P s BESP |"-..'|,,|_|..-|- -2

2 Lhan & Mlursd Ehgal Desajen usime FPGA TSR0 1990

o bacphen &l | ombergir, FPOA Teckmoleee, BSP ar 20115

REFEREMNCE H{MMLS:

b Woirene Wooll, "FINGA ksl Svsiem [heslgn,™ Preptice Hall, 2004

2 AL Dk Ciletiy, =Aabmmeed Bighal Dusign sorth! Vedilog BOL,” Prentice Hull, 202
3. Michas! Smiith, “Applicntion=Speciie Inktgrked Cioenits,™ Addison:Wesle, 1907
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ANTENNA & WAVE PROPAGATION

PEC-ECE4D04-1

Counss: Credias 1.0
Whesla JLectures (L)

Tesching schedule | TR 23 0 O

Essmmatmis Durstion @

Lk Hlors

b Bpar amats Al questions corry equal murks.

Conrse Adsessment Methods {Intermal: Ml Extecnul; 700 Two Minor tests
gl o L0 Shurksd, eluss periormance through percenlige of bEchres allended (4
harhad, assignmeids, quiz e (6 Marks), ond end semiester expmination of (70
hlurks),

For the end seenester esamminolisn, oine guiesiions gre o be sat by the examiner,
Lruestion number one wilk be eompulsony and bosed on the entbie sy linbug, 1twill
Contmie sevion il uniwees type guestions, vest of the elpght guestioe e 2o be
given by acuing two guesthons from oeach ol the foor it of e syvllsbus. A
cinidibite is reluired o siympl other fer questions. selecting ong from. euch of

Fre-requisites: Electromagneiic Theory

B M Coiirse Chlconies HIET Level
Al il end of the semester, students will be able:

L1 T defip the bosie fundimdabil eoncepls of anienom, L1

co g To wnderstind 1he vanouws (v of muena in transmiksion and pecepison of L3
sigiuky, 3

Ci 5 T use diffpren wave propagsion thagnes BT Comamumictinmns, L3

Cgnd 1o compare artermurs depaimling upon modes of propogsion sd their .|[||'|||i;ur|r|r13 i

Cil s T evinlunne e Gigin al ||.||:I.|'|||u Finr & irious s 6l ;|1|1|||_._-.|I||u_-. H2

L iy T IJL":twldh i I-.l! variuuh app [ |I|-|nh i communication H3

Course Conlinls

UNIT-1

BADIATION OF ELECTROMAGNETIC WAVES: Shurt Electric Dipoles, Retarded potentisl, Radiation
from a Small Current Element, field of shent dipole, Power Radinted by & Current Element and 1is Radiation
Resistunce, Linenr amtenny, half winve dipole, Radiation from a Half Wave Dipole, Antennn impedonce,
Effectof ground on astéima-pattern. Inpant impedance, Mutual lmpedance.

LINTT-

ANTENMA PARAMETERS: Antenng Patem; Anfenna Pommeters: Front to Back Rotio,  Camg
Birectivity, Radistion Resistunce, Radision Pamems, Radistion Power Density, Radiation Intensity
Efficiency, Aperture Aren, Impedance. Elfective Length and Beam width, Reciprocity Theorem for Antenma

and l1s Applications

ASMTEN A & WAVE PROPAGATION b
FEL -ECEA-T ‘/‘
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LNIT 111

ANTENNA ARRAYS AND TYPES OF ANTENNAS: Fypes of Antenna Ay Broadside Array, End
Fire Armay, Collinear Array -and Pamsitic Array, ‘Two element smay, array of point sources, patiem
nutiplication, Lieir Armay, Phised TN, T-i].|:l’l.'.'!'i|'|£ of Arrays, Bmomals A Ay, JELHFHF-I-. Ardenna Y api-
L, Microwave antenna, parsbolic feeds, conical, helix, log perindic, homn, Mitrostrip Antenna and Patch
wrbenna, Frequency independent concept, RUMSEY'S Principle, Frequency independent planar log spiral
antenna, Frequency independent conical spiral Antenna

LNIT-1V

PROFAGATION: Modes of Propagation, Space wave and Surfice Wave, Reflection and refraction of

vaves by Ihe lonasphere, Tropospheric Wave propagation, bending mechanism of waves by onosphere,
Virtiml Height, MUF, Critical frequency, Skip Distance, Duct Propugation, Space wive

TEXT BOCMRS:

I Anvenias by JOD, Ko, THEH
L Antenmi & Wave Propapmtion by .0 Prisad,, Satyii Prakash
Electromagnetic Waves, R K. Shevgaonkar, Tata MeGraw Hill
REFERENCE BOOKS:
1. Amternn & Radiowave Propopation by Collin, TMH

< Electromignetic Waves & Radimting Sysiomg by Jordan & Bafman, PHI
5. Electromagnetic Wives, R.L. Yadav, Khanpna Publishing House
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ARTIFICIAL INTELLIGENCE & MACHINE LEARNING
PEC-ECE411-1

Cowrse Uredils - 3.0 Coiarse Assessmenl Methods (bnternal; 3 Exvernulz My Twe S linor
Riode : Lecluren (L] Tests Each OF 20 Marks; Class Pérforinance thrpugh percentage if
Feaching whedule L TP230.0 feclures netended (4 Mlarksd, assbgiviments, golz etc, (6 Morksp pod e
Esssunation Dvration : 03 Hours s innesier e xamimathon of 7 Marka

For the ensl semewer exalminEbo, mne guestions e o be set h:,. the
pxamier, Duestion nasmber one will be ..;.|||'|p|,|t5|_|rll. nd Based on the
enbire gy ks, 1 will conthin 7 sl answers tvpe aquestions, Beid of the
el question is to be given by seithag 1wo guestions from each of the
Touir unirs of tse sy obus, & condidate 5 roquited 1o aifempt any other
Four quiesiions selegiing vise T guch of the four units. All chest o

—— chirry el mnrks.

Pre-requisiies: Probability Theory, Mathematics,

Sr. Ma. Course Culcomes RET
AL the end of the seniester. students will be alile: Level

CO1 | Torclute what the Al is. = ]

02 To discuss theoretical concepts belind ANN algoritling L2

k3 Apply ANN and FNN for hoowledise representation wnd reAsOnngL. L3

Ciyd To compare unlity of varices artificial unletligenoe lechnigues in virisis Hi
applidadivig

Cir5 To evalunte and comphre performance of patiern recognition plpoarii . HE :

UNIT-1
Introduction: lntroduction 10 Amilicial tnelligence, Machine learing. and Arificial Neural
Networks, Foundations and History of Machine Learning  and Neural Networks.
Apphcations of Anificial lmelligence
Artificial Neural Networks: Newral networks: Biological Neural Network, Artificial Neural

Network, Comparison, Artificial Neural Network terminology and definitions, Model of un
artilicial neural Network,

Artificial Newral Networks Architectures; Me-Culloch-Pins Newron Model, Learning
Rules, Rosenblatt's Perceptron, Examples of learning of ANDVOR gate by perceptron, XOR
problem, Back Propagation Newral Networks: Architecture of o backpropagation network,
Model for multi-layer perceptron, Back propagation learning, Delta or gradient descent
tearming rule and effect of learning rate, Back propagation leamning algorithm.

AHTIFICIAL INTELLIGESCE-& MACIINE LEARNING

FEL-ECEALD-T __..-"ﬁ.' o
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UNIT -1

Fuzzy Logic: Fuzzy Logic: Basic concepts of Fuzzy logic, Furzs Vs Urisp set. Linguistic
variubles, membership functions, operations of Fuzzy sets, Fueey ifthen rules, Variables
inlerence  techniques, defuzzification techniques, basic Furzey  interterence  algonthn,
application of fuzzy logic . Fuzzy sysiem design implementation . useful tools supporting
doangm.

LiNIT-1Y

Machine Learning using Pattern Recognition: Introduction, Design principles of pattern
recognition system, Statistical Paltern recognition, Parameter estimation methods - Principle
Component  Analysis (PCA) and Lincar Discriminant Analysis (LDA), Classification
Techniques — Nearcst Neighbor (NN) Rule, Bayes Classifier, Support Vector Machine
{SVM), K = means clustering

TEXT BOORS:

I. Elmine Rich, Kevin Kniighi and Shivoshanksr B Nair, Arfificial intelligence, Moty Hill Educofinia.

3" edition, 2004,
§ N Shanundas, S Sumathi, § N Deepa. Introduction 1o Neural Networks using MATLAB 60 .

SdeGraw Hill Education
S, Rajascharpn & O A, Vijovblakshmi Pal, Neural Networks, Fuesy Logec and Genetic Algorithing:
Synahesls & Applications, FHE 2005

i Tom S0 Miighill | Machise Leaming , MeGraw-HEL 1997

5, BS. R Jang, C.-T. Sun, E. Migutoni. Mewro-Fuzry and Soll Computing, FHI, 1997

REFERENCE B(O{CHKS:

|, SN Sivinandam & 5. M. Decpa, Principles of Soft Conputing, Wiley - [ndin. 2007,

' Deepak Khemani, A first course in Artificial |ntelligence, MeGraw Hill Education, 37 editlon, 1°
eifition, 003

Y. Stuant Russel and Peter Narvig, Artificial intelligence: A modern Approach, Pearson Education, 3rd
edibion, 2015

4,  E Charpink gmel 1 Melermott, Infroduction to Arificial Intelligence. Pearson Education.

i Bishop Clrislopher, Paitern Recognition and Machine Learming, Springer Verlag, 2006,
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Course Articulation Mairis
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FIGA DESIGN LAB
PEC-ECE4UT-P

Corne Credie- Conrse Assessment {Intermal: My External; 70}
Contuct Howms: 2iwek, [L-T<P1 di-0-2]

Slonks: Lab work

Expmminution Dumiion: 3 hoars

Sr. Mo, Course ODuleomes | KRBT |
B | Al the end of the semester, students will be alie: ) ) devel

CO 1 Drescribe the usc af ||[]'I for FPGA implementition Ll

C0 2 Mustrate the various CAD fools available for FPGA design  and L2
1“1!1|L|11C|||.EIEH_H'|.

CoO3l Demonstrate the wmportance of HDL and CAD twools in VLSI digital 3
system design, !

CO 4 | Compare the various design techniques for digital system design. H1

cCOSs Evaluate the perfurmance of digital sy stems on FPGA. H2

CO G Develop or create dn._rhl SYSICIN Using HDL and FPG. II|. | HS

A oomm Lad BoF e

e

L'
{15

12

List ol Experimenis

FPUA design with HDLs-familarizanon

FPGA implementatson of 4-bit adder using HOL,

FPGA implementation of ALL using HDL.

FPGA hmplementation of Counter using HDL.

FPGA implementation of Finite suite machine using HIDL.

FPGA implementition of T-sepgment decoder using HEIL.

Write HDL code to display messages on an alpha numeric LCTY display.

Write HDL code to mterface Hex key pad and display the key code on seven segment
display.

Write HDL code 1o control speed, direction of DC and stepper motor.

Write HIDL code to accept 8 channel analog signal, Temperature sensors and displiy the
data on LU panel or seven segment disploy

Write HOL code to gencrsie different waveforms (Sine, Square, Triangle, Ramp ¢ie.,)
using DAC change the frequency and amplitude.

2, Write HDL code to simulate Elevator operation

NUOTE: Ten experiments are 1o be performed out of which at least six experiments should be
performed from above list. The remaining experiments may be performed from the above list or
designed and set by concerned institstion as per the scope of the syllabus

FIA DUSHEN LAD *<‘ ' )
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ANTENNA AND WAVE PROPAGATION LAB
FEC-ECES0%-1

[ Couns Crodits :1,0 [ Course Assessmens Methods {Internal: 30; External: M)

Conniet Hours: 2 Himfveek
:'-1l\.n||' | .'lh "l'. |_'||'h

SENB | Course Outcomes [T
A the end of the semasier, Sudeais will be ahbile o Level
£l To idefine and describe basic anienn pursmeos ke adiaton pattern, dinectivite and L1
BIlir; Mg——— B~ Yy - - B
L1’-."'!] 2 To apply hadie theurems o aitaly 2 e varkm < -r 1|| I - e ths of radisied wives. L2
Cov s To demonstiule the sroclure and « asperation o 'k..llJIlIu. nnbemnas and deseribe thaie 1.2
T mineg; e e
Cod To exanmine peribemace b — rs i unidonm Hoear wied planar ameng .J.rru-. : HI
cas o disign und Implement spevial ty pe of semngs e micror i nAlenims. T

List ol Experimienls

L Tostudy different Antenna parameters and their importance.

2. To analyze the performance parameters of dipole antenna,

3. Toanalyze the performunce parsmeters folded dipole antenna

4. To analyze the perfonnunce parumeters of monopole sitenna.

3. To analyze the performance parameters of Yagi-Uda antenna.

6. Tostudy the different performance parameters of N element antenni array
7. Toanalyzethe differeint performance parameters of Hom antenni,

8. Toanalvze the performance parameters of reflector antenna

Y. To design a coaxial feed rectangular microstp antenna using FR4 substrate with
diclectric constant 4.4, b1 .6 nmum resonating st 2.4 GHe.

10, To design inset feed microstrap antenna using FR4 substrute with dielectric constant 4.4,
h=1.6 mm resonating at 2.4 GHe.

Software Required: HFSS/ScilabiCS

Note: Atleast eight experiments are 10 be performed in the semester, out of which minimum six
experiments should be performed from above list. Remaining experiments may either be
performed from the above list or designed and set by concerned institution as per the scope of the

s¥ | labus,
%f&
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ARTIFICIAL INTELLIGENCE & MACINUNE LEARNING LAB

PEC-ECE411-P

Lourse Credits - | Course Assessment Melhody {Internal; 3k External: :?'I.I]- -
Mode @ Practical (1)
| Teaching schedule LTP: 0 0 2

| Exdvinpation Duration + 03 Heors

sr. Mo, | Course Ouicomes RET
, AL the end of the semester, students will be able: Level
| CO 1 T relate thearetical concepts with practical exporinients. L1

co2 To use modern soltware based tols. 13

COJ3 o eramine theoretical concepts related to ANN on software. HI

Cod To evalunle and  compare performance of vorlous  pattem H2
= classification algorithms on real world problems.

COs lo develop an application oreated pattern classification system H3

uging modern software based toois

List of Experiments

1. To familiarize with MATLAB soliware.

i
3.

it

L

b,
-
5.
1

Soltware Required: MATLAIVPYTHON

NOTE: AL least eight experiments are 1o be performed in the semesier, oul of which at least
six experiments should be performed from above list. Remaining experiments may either be
perforimed from the above fist or designed & set by the concerned instition as per the scope

iof the syllabis,

AHTIFRL bAL IS TRLL S & AL TSR AR SN G AR

FECECEALT-

AOD
Dh- L?EL z L l,".)?'f

To write a program for classification of linearly separable data with 4 perceptron model,
To write a program for classilication of an XOR problem with a multilaver perceptron
network. _
To write a program Tor classification of a 4-class problem with u multilayer perceptron
netwiark,
To write-a program for classification of an XOR problem using Radial basis function
networks,

To familarize with Newural Network Toolboy,

To Tamilmnze with Fuzey Toolbox,

To design a fuzzy inference model by using Fuzzy Toolbox.
To familiarize with Classification Learner App.

0. To compare performance of various ¢lassification slgorithms using Clussification
Learner App.
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POWER ELECTRONICS
PEC-ECE402-T

Leneral Course linformation:

Cimrse Credits - 3 { 1mr'l;';|.urt';-mrn'r Methods (lnternal: 305 Externnl: T} |wo
Shode - Lectires (L Wimor tests ceache of (M) Warks), cliss performance through
Tesching schudoie L TP:3 | O percentage of lectures attended (4 Marks), assignments, guiz et
Exavminatipn Dasritrond © 83 Howrs (6 hbarks), ood end semester examingtion of {70 Marks)

Faor the end semester exnmination, nine questions are 1o be wet by
the-cxaminer, Coestion number ome will be compalsony: and aced
on. theenfire syllabus. 10 wiall contain seven shom answers type
Hugsimatis, resd of The ighi questions are o be glven by settbng two
questibng frow cach of the foir uiits of the svilabus, A coisdiduie
i rmguired bt Allenspl other four questions selecting one from eoch
of the oot ity Al quesiions carmy equal marks.

Pre-requisites: Busies of Electronics

Course Outeomes:

5 %o | Course Oulcomcs - RBT Level
AL the el of the vemestier, stadetiis will be able:
(| To detme ihe bhasics operations and charamensics of power electronics devioes. L1
| COE | Tocompare he performance of visins power semiconductor Jevices, PARAIVE COMmpabents L2
IR and switching circuirs.
| G T the wse of power comver)ors and inverlers in commigrcial and industrial applications. L3
| €04 | Toanalyze vanous singhe phase and tiree phitse power convener circuils and undentand kil
their applicutions - _
| LS I'o develop skills 1o build, pnd moubleshoot power electromics circuits. 1k}
Ciia [ To design the SUH: o aitrelled deyices, firimg mnd mn;muuumg SEFEE, inverers, choppers H3

| ond drivers

Course Conlenls

UNIT-1

Power Semiconductor Devices: Role & applications of power electronics, Construction &
Static V-1 charucteristics of Thyristors, Thyristor twrm on methods, switching characteristics
of Thyristor, 1wo transistor model of Thyrdstor, Thyristor Protection, Series and pitrard el
connection of Thyristor, Gate Tum-off Thyristor, Multilaver devices: Construction &
charactenstics of DIAC, TRIAC,

SCR Commutating Circuits: Thyristor Tum-off methods: Line commutation, Load
commutation, forced commutation, Commutating circuits, Voltage commutation, current
Commutation & Pulse commutation.

100 B LR B .
b !

oo (o
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UNIT-H

Converters : Principal of phase controlled rectifiers: single phase half wave circuit with R1
load, single phase hall wave ¢ircuit with RL load and freewheeling diode, Single phase Full
wave controlied converters: Mid-Point and Bridge converters, Dual converter: [deal and
Fractical dual converier.

UNIT-H1

Inverters: Basic cireuit, 120 degree mode and 180 degree mode conduction schiemes, Fonee
commuisied Thynstor inverters: modified McMurmay half bridge and full bridge inverters,
MeMurray -Bedford half bridge and bridge inverters, brief description of parallel and serics
inverters, curreént source inverter (CS1),

UNIT-IV

Choppers: Principal of Chopper operation, output voltage control techniques, step-up
chopper. one, two, and four guadrant choppers, Thyristor Chopper Circuit:  volage
commutated chopper, current commutated chopper and Load Commutated chopper
Cyeloconverters: Basic principle of cycloconverter operation. Types of cycloconverter: not-
circulating und circulating types of eyeloconverters.

TEXT RiMIK:
I Power Electronics; P& Bhumra; Khanng Publishe
2. Power Electronies | MM Bashid: PH)
3. Power Electromicy und Introduction to Deives: ALK criptieind L. P Smgh; Dhampat Bad
REFEREMNCE BODOKS:
tower Electronics: PO Sen; TMH
2. Power Electronics; HC Rai; Galpotis
Thyriztorised Power Controflers: GK Dubey, PHI

PFUOWER ELYECTIONNCS
FEC-Fi'Edug.

o A @6 (-
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DATABASE MANAGEMENT SYSTEM
MEC-ECE4IH-T

Cornpruwl Coirse Linlormaibg

| Ciosrse Crodins - 03 | Course Assessment Methods {iuternal; M External: 70} Twa Minor tests
Alode ! Lectures (1,7 cach ol (20 Marksy, cluss perlornmoce ihrough - peroeniapge of lsciures -sitended
Tesching schedule L TIP3 00 | (4 Maiks), assignmens, guiz cic. (6 Marks), and ol semesier exumination of

Enpimmation Durugkogy @ U3 ) ours | 0700 Marks),

P the ol semiegher exgminaliner, ming geestions are 10 be set by the oxaaniner.
Ltk mumber ong will be cospulsors and Bessd on (e enbine svllighus, 1
sl soiviain s short oaswes dype-gquestions, rest of the elght questions sre
Bin e griven’ by siting e questions. oy coch of the Teur unins of the syllabis,
A dandidatg bs'nageired Boutiang) othet fow guestione sclecting one rom ech
ol the four units. Al questions cany wual murks

Frerequisite: Kevwlsdge of LINEX . Windows, o progisniming languege and daty structures

5k Ne. | Cowrse Ouleomes RET
| At the end of the scmcsier, students will be able o: | BEevel |
| 20 1 Describe fundimenal clemeins of Datibse Mgl Sy e, | | J
i) 2 [hiscuss |'-r:nu.|.||h:~. ol retmticmun] Drataburs I|'L-|'||L_”1|p£ - L2 i |
()3 -\ppF'- SO For design Ing qucties for H.LIHI.I\."III.IJ [ aiabasy, L3 |
i d Contrust various con e e ponired annd fevon ey techmiigucs with coneameni HZ
brumsawcions i LEdEs, |
| s Il masdels of datahases usiatg ER msusdelfbeeg and moemaliziion lor resl Hle H3 |
applicutkons i

Conrse Conlent

INIT -1
OVERVIEW: Database, File Sysivms vs, DEMS, Charncteristics of the Data Base Approach,
Diatabose Users, J"lnd'-"dmugu:. and Disadvantages of a DEMS, Responsibility of Database
Adirin strator,
DATA BASE SYSTEMS CONCEPTS AND ARCINTECTURE: Data Models, Schemas and
Instances, DBMS architecture and various views of Data, Dutn Independence, Dutabgse
lnguages.

LNIT - 11
E-R MODEL: Entity Types, Aunributes & Kevs, Relumionships, Roles and Structural

Constraints, E-R Diagrams, Reduction of an E-R Diagram 1o Tables, Relational Data Model:
Relational Algebra & various operations,

DATABASE VIANALEMENT SYSERAM
FELC-EL Rdsi-T

R S R

P52,



LINIT - L1
S Datn Defimtion, Constriints, Insert, Delete & |..i|1-d_'|l|: stmlements i SO Cherdes i S0

RELATIONAL DATABASE DESIGN: Functional Dependencies. Integrity  Constraints,
Decosmposition, Normalization (Lip 10 48F)

LINIT = 1V

CUONCURRENCY CONTROL TECHUNIQUES: ACID propertics of a Fransaction, Locking
iechnques, Time-stamp ordenng, Multi-version Techmiques, Deadlock, Recovery Technigues in
cenlrnlized LHINDS

DEBMS DESIGN: Replication and Fragmemation Technigues

Tewl aod Relerence Books:

Elmanri. B wisd Nuvisthe, 5. B, Fendamentals of Dutshase Sysiems, 3rd Edition, Addisen Wesley, 2002
renemchaly, Ao bordhy HoF, und Sulorshon, 5, Dintabase Sysem Condepls, Mot Hill, 2001
Panrerscivim K., Databose Manogémenl Sviems, Indldisisie Pl L earming. 201 |

4 Dhesad, B, O, An Introduction 1o Eatabose Svsten, Galuotia Publicathon, 2000,

Lewm, A-. and Leon, M. Dritahase Munagement Systems,Fiest Uditon, Vikes Publishing, 2009

B Slitas fodedu, I, Coshiman, 1%, Sahou, DL Dutibosd Mamagenia Ssstemis, Schoums’ Duatline seris, T

RE

DATAIASE MANALEMENT 32 5TEN
PEC-ECESU-T
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FROBABILITY THEORY AND STOCHASTIC DESIGN
PEC-ECE46-1

oz Credins - 00 Coorse Assessiment Methods [Internal: 38; External T0) Two Minor less
M - Levauresi (1] cach of (20 Muiks), class perfonmance theough percentige of lectuees attended
Fomohimg soheduile LT3 8.0 |(4 Markss, amsngrimcnts, quiz eie, (b Modol snd end semeser examinotion ol
Exmeatenn Dhariion 1 03 Hoors | (70 Murks,

For il end semesber pxgminaiing nine questions e wbe set by thie ssanilner.
Quigstivn number one wiil be compulwry and based on the émine sy ot Tt
will contbin peven shon answers 1 pe questions, rest of the eipht questions e
Iy b gvien by seRing fisa guststhong Irom ench of ihe four unita of the =y Habus,
A condidate is reguired 10 afempt other four questions. sélecting ane from esch

. ol the four units, Al questhans ey el marks

Fre-requisites: Basics of information theory and engincenng mathematics.

= Sa ] Course Duitvoines RET
| AL the endd ol the semesior, students will be alile: i Level
e | T describe the significunce of probubility & rundem varhies in commumication heery. L
L To explain the concep of distribution, tensity & slochas (o ||1.;-er:¢'_' I3
oz T iliusirate the signilicange of random vasiables & functions in communication L3
| enpimecting
{5 & | Tooxamine the temporal & spectral churacteristics of various funciione & signils. HI
{0 3 To judge the detribution of ififferent variables in the real world applications Mz

LINIT-1

FROBABILITY & RANDOM VARIABLE: Probability introduced through Sets and Relative
Freguency, Experiments and Sample Spaces, Discrete and Continuous Sample Spaces, Events,
Sowe Frodability, Conditional Probability, Total Probability, Boye's Theorem, Independent
Swosps. Random Varisble: Definition of & Random Variable, Conditions for & Function to be a
Samdom Vanable, Discrete, Continuous, and Mixed Randum Variables.

UNIT-11

SETRIBUTION & DENSITY FUNCTIONS: Distribution and Density functions and their
Fopeties - Hinomial, Poisson, Uniform, Gaussian, Exponentinl, Rayleigh and Conditional
Demndetion, Methods of defining Conditional Event, Conditional Density, and Properties.
Upemmmon on One Random Variable — Expectations; Introduction, Expected Value of a Random
Vaatle, Function of a Kandom Variable, Moments about the Origin, Central Moments,
Waaece and Skew, Characteristic Funetion, Moment Generating Function,

FROGAILITY THEAFEY ANESTOMON ST DESHEN
PR -ECEdon T

Tk
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LNET 111

MULTIPLE RANDOM VARIABLES: Vector Random Variables, Joint [Mstribution Funition,
i"l'l“'||'-.'njl-'i of Juint  Distribution, Ml gindld  [sinbobisn Funetions, Sum of  Two Ruendom
Varmbles, Sum of Several Random Variables, Central Limit Theorem, Unequal Distribution,
Equal Distributions,

STOCHASTIC FROCESSES: Stochasiic Processes, Classilication of Processes. Detetministic
and Nendelermindstic Processes, Distribution and Densaty Fusictions. Concept of Stationary and
Statsstical Independence, First-Order stiutivmary . Processes, Second-Order and  WideSense
Salionary, Power Spectromc  Yoperties,  Relationship between  Power Spectrum  and

Autocorrelation  Function, Cross-Power Density Spectruin, Properties, Relationship between
Cross-Power Spectrum and Cross-Correlation Function,

TEAT BOUKS:
l. J'It'..l.lhl.hl'l Haimdanimn Y aiealibes & Ruandom "h-u. an | |’r||||..|. | - l'.;_-\. i & Mechdes. o Edo, 2000 TRIH
L Probability ond Ravdom Processes — S Milker. Tionald Childers, 3 B, Elseviee, 22

L. Theury of Probability and Stochmstic 'rocesses- Pradip Kumar Gosly, Lnlve raity 1M

REFERENCE BOOKS:

| Frobability, Random Varisbles ind Stochusiic Processes - Athangsios Pagoulis and S, Unnikeishns Pillai 4 Fd
TANL

R Processcs wiih "||'l|“1|:||.'|:I||||'| ta .'-.i_:_!.n.j_l |'--'L'x'-\-:--l'l_ll a ||-:|-.r3. Saurl and Jobhe W, Wonde 3B, 9
Maindical Theory of Cotmmunication - 8.0 Eugene Xavier, 1997, New Age Publications

Tad Pl

-

PROBABILITY THEORY ANDSTOCTIASTIC BESIGH
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ALDIO & SPEECH PROCESSING
PEC-ECESS-1

[ Cowrse Crodis - 3 [ Comrse Axsessament Methods (hietermuk: 56 Externnl 705 Too Minos testy
Maide © Lectures 1.} il ol g Maiknh, cliss perlonmiicd through peneniige of Totures abiended
Teating achedule LT 1" 13 | 0 | (4 Mirka), avsigrmionts, qube @lc (6 Marksh and end semester examinition of
Enamimation Durngion @ U3 Houes | (70 Scks)

For yhe dnd semester eumminntlyn, nle sk s e o e st by dhe @xsmriner

ocstion mamber ong will be compulsery wd hased on ihe engire syllabes. )

W amdiin s en SO s ers Th e guetsldinps, ekt of thi gl gueculioms e

o b v by seiting o qoadkiions Inbm each. ol e four units of the iy ik

A gnilidaie is roquined W ddempl slher G guesions seleiiing one feom el

il L B ppita, AL gleesTioims e eyl marks

| Sr. Sm. Conrse Chaiconnes I mET
L Al e el of the semester, stutents will be alie: Level
] £ T Lk speceh sagnal munliliing I LI
j Lol o Wusteate the stracture of Tnanan car o =2
| CO 3 To Apply viirous '.i['i.'h.'I.'IlT:I.l.llll.ii"'L'l.'\- L5
| | — B e PP o i — o - ——— - - — R —— ———— —_ —
| Cod T Cumpeere dilTereil speich production mudels 1
| CO8 To Evalume fiher eoviticlens = P

Comrse Conlents
LiNIT=1

INTRODUCTION: Specch production and modelling - Human, Auditory System; General
struciure of speech coders; Classification of speech coding technigues - parametric, wavelorm
andd hybrid; Requirements of spesch codec s ~quality, coding delays, robustness, Audio symhesis
and Audio effects,

SPFEECH SIGNAL PROCESSING: Puch-period estimation, all-pole and all-zera filters,
conmvolution; Power spectral  density,  periodogram,  autoregressive  model, autocorrelation
estimation,

LINIT-1

LINEAR PREDICTION OF SPEECH: Busic concepts of linear prediction; Linear Prediction
Analysis of non-stationary signals-prediction gain, examples; Levinson-Durbin algorithm; Long
term and short-term lincar prediction models, Moving average prediction

LiNIT <111

SPEECH QUANTIZATION: Scalar quantization-uniform  quantizer, optimum guantizer,
logarithmic quantizer, adaptive quantizer, differential quantizers; Yector quantization—distortion
IS
AL & STERCH IROTESSING
PLRCE4meT
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SCALAR QUANTIZATION OF LIPC: Spectral distortwon measures. Cluantization based on
reflection coeflicwnt and log aren mtio, hit allocation], Line spectral frequency — LPC o LSF
Coilh ersins, quantization based on LSF

LNIT-IV

LINEAR PREDICTION CODING: LPC model of specch production, Structures of LPY
encoders and decoders; Voicing detection, Limittions of the LPC model

CODE EXCITED LINEAR PREDICTION:; CELP speech production model; Analysis-by-
mymihesis; Genenic CELP encoders and decoders

SPEECH CODING STANDARDS - An overview of ITUST G726, G.728 and G.72%s1andards

TEAT BOOKS!
“Dhgitnl Proogssing of Speech Signals”, earon Education. LR Rshinee noad B W, Schatee, Dethi, Endia,

=i
2 “Dhgial bpeech”. A Kondoy, Socond Editon {Wiley Students Editan), 204
1 “sesporh Codimg Adporsthams Foni lutren and Evolalson of Susdsrdized Coders™, W O Cl 'l.'l'ih-}.’nl:_'r

scicnoe, 2Ll

REFERENCE BLMDKS:
I, “Ehserele=Time Processipng of specch saaeds”, 1 B Dl Jre, 3 FE L Bl ansd 3Gl Proskls, Wilsy,
IEEE Press, WY, LISA, 1Wwap,
2. “Mlubenindi signal processiig™, W aseghl, Basdd ¥, England Jubm Wik Khons 2007

< —
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RADAR & SONAR ENGINEERING

PEC-ECE410-T
Comsris Croefiits 3.0 = Conrse Asseissnent fﬂnhn;d-;{illﬂlmh .H'I Exiernali To) Pwo Miner fesis cach
Sl Lewres (1) of (20 Marin), class performance through perceniage of lectures atended (4 Marks),
Vimching sehedule LT 300 0 Unnigimetiis, e b Db Mgrka o aid end semesicr examination o { T Marks),

| Exammution Paration © 03 Howrs Var by end semeser examination, nire questhine are bo by osie by Mie exsminer,

Lt rumber ong will ke compulsory and bused on the entire syllabus, 1t will
| CONEIN SEvom shar anawers bope ydestions, fest of the cight quéstions mre o be
| piner Py seling. two usidiing e each of the towur units of the syHubos; A
il ielue i requirned o mteemp) obier i guisstions selocting one from each of the
our imits, AN guestions carvy couil wirks.

Pre-requisites: Antenna & Wave Propagation, Microwave & Radar Engineering

S, e, Cowrse Uulcames RET Level
| E Al the end af the hemesler, stiiilenls will be ilibe:
k| T'o define baske prencipal of madar s siem LI
Coa2 o u-lrlr-lll v Vit .|.4._L|||‘_: '.-:;'\,l,_'|1| usced | eadiar : L
i 3 Fut illststrate oliftevent 13 pes of rdirs and flwir applicatios I3
04 To compurt: virous b pes of radar systems, HI
COs Ti stboct dhetection theoey b ruskar and sonar 1 sems H2
Lk & To design basic sonar, k. nod AivELEion SYsiema |- H3

Course Contenis

LNIT-1
INTRODUCTION TO RADAR: Radar Block Dingram & operation, Radar Frequencies, Radar
development, Application of Hadar, Simple form of Radur Equation, Prediction of Range
performance, Minimum detectuble signnl, Keceiver nojse, Signal 1o Noise ratio, Transmiiter Power,
Pulse repetition frequency & range ambipuitics, System losses, Propagation effects.

UNIT-H :
CW & MT1 RADAR: The Doppler effect, CW Radar, Frequency-modulated CW Radar, Multiple
Frequency CW, Radar, Defay Line Cancellars, Multiple or staggered, Pulse repetition frequencies,
Range-Gated Doppler Filters, Digital Signal Processing, Other MTT delay line, Limitation of MT]
performance, Noncoherent M1, Pulse Doppler Radar, MT1 from a mo ving platform.

=S

BAIAE AND SOMAR ENGINEERING
FEC-EC 401

*E g
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LN =111

RECEIVERS &TRAUKING RADAR: Tracking with Rudor, Sequential Lobbing. Conical Scan,
Monopulse Trucking Radar, traching i rasge, Acguisition, Kadio Navigational Ajds: Radio direction
tinding sysieny, Direction finding vving loop antenna & Adcock amenna. LORAN, radar Antennas,
Ralar Receivers, Noise Figure, Mincr, Low-notse Front ends, Displays, Duoplexer, Receiver protectors.

DNSTT-1%

SUNAR: lutroduction to Senar, Block diagrom& Working, Active & Passive Sonar, Performance
Faciors, Effect ol Sonar on Marine Life, Applications

TEXT BOOKS:
b Shadmik, Mermll” ntroshaction o Ttadar Systiems Tuti MoGiaw =1L dnd Edidon, 2001

v i T e 1 Snimnek, T AR Pabrosdectbon o Sieiar” UK Pross

5ok R Bharma, Tundomentats oF Ridus, Sonar o Sovigation Emglaceiong, 5 K Kaaris & S
REFERENCE BiHIRS:

L. Lbstroinke Cismtmmaciibon susbenns: boiniaedy s | W

£ M BKulkar, Microwoye & Rodar Fiy encgrang. Linsesh Publicasboes

EoAorame & Wadur Ergg, Deod, K G, kabsin Dk

ALY AN SO KN N E R
FEL-ELEANEE
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ROBOTICS
PEC-ECE412-T

L:I.'i;"hllrﬂ'diu:J
Lot (1.0
Vesching schedule L TPF23 0 0O

Shindy -

Enm iginbon Dwrpading = 1003 [ oas | (70 Marks 1,

ofthe four unils, All Guestion ety egund marks

-l-:."i.run: Assessmecnl Methosls HHl-trl'hll-:.._Hl; Estermul; T Two Miner 1esis
cach ol (20 Marks), class performance through percentage of lectures mitended
4 Melarks), pasbgimentn, gide ese (6 Macks), and eod semuster ssamination of

Fowr the end srmebier ekom inssion, mine yuestions aire o be sl by the enamings
Lucatia number une will be compiilsory and based on the entire syllabus. It
will comtain seven short onswers 1vpe questions, red ol the clghl guesions are
tis b iven by setting bae questions from dach of the Toor units of the s libus
A camalidate in reyuined 10 stienpe other finr questions selecling one from anch

Sr. M Course Culconmes RET
Al the end of the semester, studenis will be abile: Level
CO To destribe the history, conuepls aml key components of robotics technologics, L1
Coz T deseribe. and compare surjous robasl sensors amd |leir peroeplion  pringiples that L2
etable @ mobot to anelvse their environment, reason and take EROprisE dctions foard
the giveen goul. -
col Tosipply the learned knowledge and skills in practical robutics applications, 13
o4 To andiyse the preblems in spatial coondinule represenution and spatial transformation, 1
robut locometion. EKinemutics. muotlon contral, kseabizathn il Py, wavigaiion and
pudh planning, —
Co s Fo plan, design und doplemen robetie systems, algorithms and sofiware capuble of H2
dperating in comgley anid Inleractivie eny onmicnts, ) ]
L 6 To develop, robotil path mothone el @0 e hydroulivs and ppeumatics in [ndwisirial 3

okl

BASICS OF ROBOTICS: Robots and their applications: Robat subsystems, classification of

Course Contents
LIMIT-1

rebuts, industrial applications.

Actuators and prippers: Electric actuators, hydraulic actustors, pneumatic sctuators, selection of

MOLOTS, Zrippers.
Sensors, vision and Sigral conditiining: Sensor classification, internul sensors, external sensars,
vision, signal conditioning, sensor selection

KINEMATICS AND DYNAMICS OF ROBOT: Kinematics: Forward position analysis,

LUNIT-11

inverse position analysis, velocity analysis, link velocities, Jacobian computation, DeNOC,
forward and inverse velocity analysis, ncceleration snalysis,

HOBOTICS
PEC-LCER] T

4 @ [
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Dynamics: Inertia properties, Euler-Laprange formulation, Newton-Euler formulation, recursive
Newton- Euler algorithm, dynamic algorithnis Recursive robot dynamics: Dynamic modelling,
analytical expressions, recussive inverse dynamics of robo snalyser. recursive forward dvnamics
arad servelakicn

LiNIT =111

LINEAR AND NONLINEAR CONTROLS FOR ROBOTS: Lincar control:  Control
lechniques, dynamic systems, transfer function and stale space representation, robotic joint,
pertormance and stability of feedback control, PID control of a moving block

Sonlimear controls: Control of a moving block, multivariable robot control, stability of multi-
DT robot, lincarized control, PO position control, computed torgue control, feed forward
contrul, robust control, adaptive control, Cariesian control,

LINIT-IV

MOTION PLANNING AND CONTROL. HARDWARE: Motion planning: Joln space
planning. canecian spuce plonning, path primitives, carlesian trajectories, point 0 point vs
continuous path planning. Control hardware: Control considerations, hardware architecture,
hardware for jout controllers, computational speed.

TENT B kS
I 5K Saha, “Introduction 1o Robotics”, MeGraw Hills
2. Mittal and Nagrath, ' Kobotics and Comtrol™, MeGraw Hills
3. N. Odrey, “Industria] Robotics - SIE: Techiology = Programming and Applications”,

MeGraw Hills
REFERENCE BO{ORS:
S.K. Saha, "Dynamics of Three-Type Robotic Sysiems™, Springel

L1, Magrath, “Control Systein Engincering”, New Ape International

I
2
5 RS Khurmi, “A Text Book of Engincering Mechanics™, 8. Chand
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OFTICAL COMMUNICATION
PEC-ECE414-T

Cowrse Credins - 3.0 Course Assessment Melhods (Interpal Siiy Esteral: T T Minior oSty

Mloale @ Levegres (1.1

gl ol (20 Mlarksk closs perlonmance throuph porcentage of leciures nbbended

Toshing schedule LT P23 0 0 | {4 Macks, ussipnmenis quiz ee. (6 Marke) and end semester examination of
Exambation Duration = 03 Hows | {70 Marks )

Wil contain seven shord ensswers ivpe quistbons, rest of the elght-questions sne
10 be given by setting twi questions from each of the four anits of the 3 llabua
A candilate is requbred 1o stempt other four questions selecting one from each
ol the Tour wits, All questions carry exjunl marks.

For the end senester examination. nioe qugstivns wie o be sl by the éxamindr. |
Crucstion nuinber one will be compulsory and hased on the entire syllabas. i §

Pre-requisites: Dual nature of light, basics of commimication

Rr. N, Course Culciimes HET
AL ke enil of the semester, students will be able: Livel

con To define Ui principles of epucal Bher conmiunicatbn. & |

L Tor clussify varsous compenc st and advantages of optical commumication L2

0 A To demonstrute the operatum of LASERS. LEDs and delecions . L3

Co 4 To compare and differentiaie vanous components and parts of opticul comunsitication H1
vystem uccording W their application .

CO s Té seleet the upproprisie fiber for communication according 1o e respuirements | HZ

Cibi To unulyse arsl dusign '-'I'“i.';ll‘ metsy ik and understand opticul conmumication w5 METIS H3 |
ungd neiworks i

INIT-1

INTRODUCTION TO OPTICAL COMMUNICATION SYSTEMS : Introduction 16 vector
mature of light, propagation of light, peopagation of light in a cvlindrical dielectric rod, Ray
mocel, wave model, Different types of optical fibers, Electromagnetic spectrum used for optical

communication, block diagram of optical communication system, Advantages of optical fiber
covmLEnbcaticn,

UNIT-I

OPFTICAL FIBERS: Optical fibers structurcs and their tvpes, fiber characteristics : attenuation,
scatiening, absorption, fiber bemd Joss, dispersion, material, waveguide, polarized mode
dispersion, intermodal and intrumodal dispersion, fiber couplers and connectors, Signal
degradation on optical fiber due to dispersion and attenuution, OTD.

T A AR AIE A T 1N
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LINIT 11

OFTICAL SOURCES AND SWITCHES: LEDs and LASERS, Photo-détectors - PINdindes.
APLY, detector responsivity, noise. optical receivers Optical link design - BER calculution,
quantum limit, power penalties, inemal wnd external quantum efliciency, Optical switches -
coupled mode unalysis of directional couplers, electri-opiic switches, optical cross connects,
Fiber Brugp grating.

UNIT-1V

AMPLIFIERS AND OTUHER SYSTEMS: Opiical mmplifiers - EDFA, Raman amplifier,
WDM and DWDM systems, Principles of WDM networks, Non-linear effects in fiber oplic
hinks. Concept of self-phuse modulation, solutions, SONE [, ROF, XPM, FWM. SBS. SRS, fiber
to home, fiber to premises, optical trepsport nelwaorks

TEXT BOOKS:
| A Keser, Fiber Opils communication. MeGruw=Hill, Sth Ed. 200 5 (ladiun Edition).
= G, Agrawul, Fiber optic Communivation Sysaems, Jobn Wiles i sconn, New York, 1997
3. F.C. Allard, Fiber Opties Handlbosk foe engineers and scicmibsis, MeCraw Hill Mow Yok | 1L

HEFEHENCE BOMOKS:
L T. Tamir, Inlcgroied oplics, (Topics in Applicd Mysies Vol 7), Speinger-Verlag, (074
L ). G, Ohptlend vommiunicat b sadems, Prentice Hall India. 19%7,
* 5 Mliller and A.CL Chynoweth, eds. Optical Bbers telbcommunications. Acadertic Fress, |979,
4. G, Agrwal, Nonfinear fiber optics. Academic Press, 2 B4, 1994,

|
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OPERATING SYSTEMS

PEC-ECE416-1
Cowirse Credits: 3 S—— L siprae ‘l“'.'t:nm";.ll_il:.'llhulw (Internal: 30 External: "I.I_|-_.-m.| Dol i
Mol : Lochures41.) Pirtvbe maely ool 20 Alarko f, lais per i throughl peréeniage of lectures
Teachmng schedule LTP:3 0 0 attenided (4 Marksy, sssigmments, quiz ele. (6 Marks), and end sementer
Esamination Chorathon : 03 Fours exivination of | 70 Markad

For the wnd Senbesher e A e, isie 1_]|,.p|_5[|_|1||\. et b set h-|. the
exuniner, Question namber one will o wompulsory mikd based on the
entire sy |l It wall somtalic seven short oFwers ty e guestions, rest of
the elghl qoesdions are o be givien by seiting swo quissMions from ench of
T faair uinids ol the syllabus. A candidaie fo redired 1o mmenipl odhies four
dpicstnoms seélecting one front each of the Tour units. All GUEEIONS CHTY

= oijunl marks.

Pre-requisites: programming in C and knowledge of computer fundamentals.

| Sr. Na. Course (uicomes - T
At the end of the semicsicr, Students will be able to: L Level
o ] List- variows fenctions and des agn .l||.j,|'4._1|_ riatics of upy i il 4 l..|._|||_-... i1
Ciy 2 Explain fundamental concepis of epersling svitems | L2
Co3 Apply operatmg sysicm doagn concepts Tor silving problems regaridfing scheduline. | L3
. memory nianggesneil, dish o antskiby e Gl d..—.u.ljl.f\-._l.;. gl S e
Cio4 Analy ze the Haues reluied 10 yarious dpserating syitems HI
Cir5 Diesign solwions for the mwwory and process ranage el problénms H3

Course Content

INTRODUCTORY CONCEPIS: Operating systems  functions and  characteriatics,
operating system services amd sy sems calls; system prograins, operoting svstem structure.
Opcrating systems generation, operating system services and systems calls, Twypes af
Operating systems: Batch openting system, Time-shu g OF, Distributed operating system,
Real-time systems.

FILE SYSTEMS: Tipes of Files aud their access methods, File allocation methods,
Directory Systems: Structured Oreanizations, directory and file protection mechanisms, disk
scheduling and its associated algon ithms.

UNIT I

PROCESSES: Process concept, Process Control  Block, Operations on processes,
cooperating  processes. UL scheduling: Levels of  Scheduling, scheduling eriteria,
Comparative study of scheduling algorithms, Algoritlhn evaluation. multiple processor
scheduling. Critical-section problem, Semaphores.

EIERA TN G SV ST NS
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LINIT |
STORAGE MANAGEMENT: storpge allocation methods; I"\-.j||1=l||; contiglous ullocation,
ron-contiguous memory allocasion. Paging and Segmentation wechniques, segmentation with
paging, Vinual memory concepts. Demand Paging, Page replacement Algoerithms, Thrashing.
LNIT Y
DEADLOCK: System model, Deadlock charncterization, Methods for handling deadlocks,

Dendlock Fl(‘h.‘l'”iﬂll. Beadloek ivoidanee, Deadlock detection, Becos ey from deadlock
Last Studies: Comparative study of WINDOW, UNIX & LINUX system

Tewl wnd Helervoce Books;

|, Silbersclate, Peter I3, Galdvin and Lareg Liagise, Operdiog Systen Comegis, Bih Editlon, Wiley Indim
Edition, 2000

=. Andrew 5 Tanenbaum, Modem Upesating Sysiems, Third Edition, Prentice Hall India, 2008.

3. ‘Maresh Chudon, Principles. of Operating Sysiéms, Oxford Press; 2004,

4. DM, Dhamdhere, Operating Systems, 2nd edition, Tata MeGiraw Hill, 2010,

3. William Stallings, Operning Systems~ Internals and Design Principies, Sth Edition, Prentice Hall

Inghim, 2000
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ROBOTICS LAB
PEC-ECE412-P

| Do Cpedils 7 | : l"luuru-.-.t;u:nmrll-.l'iu.frlhruh {lmiernal: 30 External: T ]
Uit Memmsz- 2 Hloars
Bkl L Work

i Sr.No. | Course Oulcomes - RET

| Al the end of the semesicor, students will be able: Level

I {- k1 Ty desenibe L|1r |1irI|.l||Ir|..'I|IT'. and limimatons of robod |m.r|.|||.'||_1r:| N semsor Ll
-[‘U : To genene programs (or @ robot to perform o specified b (eg obsiacke 1.2

! avondance of wall fullowing) in o tw et envirominel,

| CO3 To employ minomaton by progrvmmable controlless 13
T4 T'o examing -:1T1:ci-n:nr' th'l.rr-::-ml.ﬂ cireuits and sensors on sutomation costrolbs, I'[l =i
Ciys To judze faults in ru11u1|-:. S st H2
COh iy To develop robotic! pail le\.:lllull'. and 1o wse padrsplics and  pogumiatics in H3

| industrial robaots

List ol Faperinients

ADC and DAC interfacing with Micro-Controller
Temperature comtrol using Alicro-Comtroller interfuce
Stepper motor Interfacing with Micro-Controller

4. Servo motor Interfacing with Micro-Controller

5. LCD interfacing with Micro-Controller

6. Interfacing of PMW with DC molor using Micro-Controller interface
7. Study ond selection of Gripper.

8. Study ol robotic arm and its conliguration

Y. Study the robotic end eflieciors

1, Study of different types of hydruhic and pneumatic valves
11, Study of different acteators and end effector for robot,

12. Robot programming and simulation for pick and place

13, Robot programining and sunulation for Shape identification
14, Robol programming and simulation for Colour kentilication
15. Robot progrumming and simalation Tor multi process.

Note: Atleast cight experiments are 1o be performed in the semester, out of which minimum six
experiments should be performed from above list, Remaining experiments may cither he
perfurmed from the above list or designed und set by concemed institution as per the scope of the
syllabus.
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OPFTICAL COMMUNICATION LAB
PEC-ECEAL4-F

Lo Credils - 1L
Lomadiat Floers 3
Belunle = Lok Wk

Course Assecsment Methls {Internsl: M Externals 700

S N Course I.}ﬁl;mun Rar
| _ AL the el oF thie semester. ~tadents will be il bevel
[ €O To define the principles of optival libre communication LI
! Co? 1|-'|.-J.h-.i|'_-. VRN ComponcTis and wdvaniges of epeicil commumication: LI
b - = . AL Qn Ea TR —
Co3 Lo demynstrate the sperstion of EASER: LEDS and deicetors. 1.3
Cird o compare md Jitlorentiale vurios componenis und peirts ol dgtienl communication i
| Bl through simbigisa B |
s To seelict the uppropriste e for compmunicatlen acvaoriding o thie radeinsmenis : H2
Ck b o msmezmbilie il1|IJ.I\HhiJ.'I'I srpii | instinork i T (AT T T H

List oof Experimoenis

| Tostudy the characteristics and parumeters of Single mode and multi mode fhers

< Tocalculate the numerical aperture of fiber

3, o caleylate scceptance angle in liber

4. To set up 8- 16 channel W DM systems

3. To study Optsim simulator,

6. To study optical RoF link vn Optsim,

7. To st up an optical comimuicition link using Lyplsim,

8. To study non lincar alfects using Cprsim

9. To ascertain BER for various dain rates for single and multimode fibers using Optsim
0. To design optical amplifier using Optsim

Note: Atieast eight experiments are 10 be performed in the semester. out of which minitmum six
cxperiments should be perfirmed from above list. Remaining experiments may cither be

pertormed from the above list or designed and set by concemud nstitution as per the scope of the
sy | albus.
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Course Articulation Matrix:

[ PO P02 TPod Poa| P03 Pos] POT] POS] Pod] FOI] POIL] FOI3] FSOT] Pa03] FS03]

! = - : 5 -_:- —F I-—- -_1_-'__ I _I _._3_[_.-: | -'| 3 j i _|. '
col | 3 3 3 r ] | 6 T T S 3 3 ] 3

:Tua. 3 1 3 2 3 3 =il =2 1 B ||_ ] 3 3 |

C8 | & 3 i IO U I O - A 7 | 3 . =1 3 =

| €05 | '.__'_3 i | T N A i 3 3 ] 1 =i e |

o6 | 3 T | 3 1 i I.' 3 [ b T 3 i T ] =32 |

LA DAL OO IR LS MO AT IS LAl
PECECEL-P



OPERATING SYSTEMS LAB
PEC-ECE416-P

mas Crodis ;] Course Assessment Methods | Internal: M External: o
i - Lab Work

Temchenge schedule LT P2 002
Exsmunation Duration : {3 Howrs

Fre-requinites: Basic programming skills

Se | Cowsrve Outcomes RET |
| Na Al the end of the semester; stidents will he able: = _ Lol |

L0V 1| Describe varions memory allocation strutegies und wialvsing their performance L3

€0 2 | Dhecuss the performances of different process scheduling, protection and security mechanismy L3

€0 3 | Apply the basic concepes of file system and management, process control, scheduling and I3
communication, a well as memoary management.

O & | Anelvre and implementing various desdlock handiing FEntegles. ki

G0 % | Evaluate the performance of various page replacement policies by implementing H
them

€0 & | Dexelop and test page fault for differsnr page replacement algorithm. - HY ]

List of experiments

Write a program to implement CPU scheduling for first come first serve,
2. Write a program (o implement CPU scheduling for shortest Jjob first.
3. Write a program 1o perform priority scheduling.
4. Write a program o implement CPU scheduling for Round Robin,
5. Write a program for page replacement policy using 1) LRU b) FIFO ¢} O primal,
& Wrile & program o implement first fit, best fit and worst fit algerithm for memaory
AT .JEI:I‘I'IL'FI.I.
7. Write a program to implement reader/writer problem using semaphore.
5. Write a program to implement Banker's algorithm for deadlock avoidance.
%. Write a program to implement Banker's algorithm for deadlock prevention.
1. Write a program to implement the following the following file allocation methods: ()
contiguous (b) Linked (¢) Indexed .
11, Write a program to simulnte the following technigues of memory management!
a) Paging b) Segmentation
12. Write a program to simulate the following File otganistion tech Miques:
a) singie level directory b) Two level ¢) Hierarchical,

Note: Atleast eight experiments are to be performed in the semester, out of which minimum six
experiments should be performed from asbove st Remaining experiments may either be

performed from the above list or designed and set by concerned institution as per the scope of the
syllnbus.

CFERATING SYSTEMS LAR
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RECENT TRENDS IN COMMUNICATION SYSTEMS

PEC-ECE418-T
Course Crediis : 3 Course Assessmient Ml.'.lmls_{'llurnnl: 3 External: T0) Two |
Mioshe | Leetires (L) Minor tesis esch of (20 Murks), class performuinee thriugeh
Tesching schedule L'TP 3.0 0 pereenige of lectures stiended (4 Marks), nssignments, quiz etc, (6
Exmringtion Duration : 03 Hours Marks . and end semester exainination of {70 Marks)

For the end semester exwmination, nise guestions are (o be set by
Ihie examniner. Luestion namber ane will be compulsory and based
on the entire syllabus. It will contain seven short answers type
questhons, rest of the eight questions zre 1o be given by setting two
(uestions from each ol the four units of the syllubus, A candidate is
reduired to attempt other four questions selecting one from each of
the fossr units. All questions carry equal marks,

i Sr. N Course Dutcomes RET
| Al the end uf the sevsters - . __ Level
o tisbers will be abde (o define the wirless neiwork Fundumentuls and future evilusion L1

| S - —_— ==
L | Stusbens will be oble to uidersiand aboa Cognitive Kndio ansl wircless sensor network 12
L3 i Studens will b I.I]'ILI: 1 1¥] -;I|"'|'l|:. EL‘H Ejllll i ‘.-I.“gﬂi.ll'n'ﬂ “:.i,qu“ n l'_'|'||-_|1:|1-||_||'|i|_'.1|_“-||-|_ L3
=T Stodents will be able i compare the Wirdless seraor and Optical nctwork T
L& L Students will be able w formudie the 11T, based project B H3

Course Conlents

LNIT-

Wircless Network Fundumentals & Fulure Evolution: Introduction o 3G, OF DM,
MIMO, Massive MIMO, Long Term Evaluation (LTE) Technologies, Need of LTE, LTE
System Architecture, LTE Operations, LTE communication protocol. LTE-Advenced and
Vol TE, Fundamentals of 3G Muobile Communication, Evolving LTE to 5G capability, 5G

Standardization, SG Spectrum, 5G Architecture & Applications,

REUENT THENDS % COMMUNICATION SYSTEMS
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LINIT-]

Wircless Sensor Network: [ntroduction of Wireless Sensor Networks, Design Issues. Unigue
constraints and Challenges, Apphcations of WSN, MAC Livers and mouting prolocols in WEN,
Topology Control in WSNs, Data Retrieval Techniques in WSNs: Sensor databases, distributed
query processing, Duata dissemination and sgprepation schemes, Oiperating Systems for WSN.
Security issues in WSN, Future dircetion of WSNs.

LINIT-1

Cogoitive Radios: Cognitive Radio — functions, components and design rules, Challenges 10
implement Cognitive Radio, Cognitive Radio Producis and Applications. Cognition cvele -
ofient, plan, decide and act phases, lnlerence Hierarchy, Architecture maps. Building the
Logritive Radio Archilecture on Software defined Radio Architecture

UNIT-EY

Optical Networks: WDM, DWDM, CWDM, Radio aver fiber: Introduction the concept of radio
aver fiber, categories, performance and application of rdio over Fiber, link desipn issues in
radio over Fiber, MM wuves: Introduction, Generation and detection of MM waves. All cplical
nctworks, Sub carrier multiplexing and CATV applications

TEXT BOORS:

| Hulger karl ool Andreas Willie Promceds und Arghibeciures for Wirgless Sensor Metworks, Jobin Wiley
und Send. 200/,

= ChriswphorCox. =An Introduction o LYE: LTE LTE-Advuived, SAE. VolTE mul 4G Mbiig
Lummympiations, Wikey, 1% Editlon 3
Hhuseyin Arshan, *Cognitive. Rindin, S8 and Adupllve Systew”, Springer, 2007

4. Uptical Fiber Communicioms, Cernd Kemer, 3% Edition,

HEFERENCE BODKS:

I Erik Daldman , Sieibn Pokvwll amd Jhoan Skold =5G NR: The MNeal Cenerntion Windlew Access
Teehnedlispy™ Avademibe P, 2018,

Uptical Fiber Commasnicationg, Juhn M, Senbor, 3 Edition,

Alesander M. Wyglinskl, Mazlar Nebover , Thomas  How, L opnilive Badio Communicaticns  and
Networks: Pringipes sod Pradive”. Elsevier, [st addition,

4. Markis [illimger, Kambie S, Miimey Alonlstiot, “Sofbwore Defined Badi", Joks Wiley, 20603

A kmom, Sohiribe, Dasiel Sl Toich Finil = Wirckess Seaor Mok Fuchnalogy, Probeoels gmd

Applicibiian®; Fofn Wiles pnd Sons | sE B 2008
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VLS TECHNOLOGY AND APPLICATIONS
PEC-ECEA20-1

Geweral Course lnformation:

B

Lo Crediin: 3 Course Asseasment Mitlods (internals 305 external: T Tuo minos
Connel Hours; Moeek, (LT Jdk()) imbs gudh ol 00 miafe, Closs Perharmanee  mizasuwed  throuogh
Wande: Leciures percenioge ol keclurch utlendied (4 marks) Assagnments (4 marks] anad
| Eramination Durdtion: 3 hours Clina puriommwiege | 2 umarky ), g ened seemester. examEmsition o T

15k

For the ond senmcssee cxmminalion, nipg quissiions are o be sc1 by 1l
dhudimioer, Lieabiod gombor oee s i)l be comppuilbsiery Grad Based o the
enlire sy Hodws, Howall coniaim shon answers ype .,'||.||_'_-.|_i|,|r|'._ Hest ol the
elphi Guesa ki i e be piven by seiting o questions Inom cach of e
Piskar kipbia o f hie sy llals. A cundlidine is regulbed G altempl iy oilier
Dot spuestbens sebecting ong from cach of the remaining fowr unite ATl

Al i carry Gl marks

Pre-requisites: Analog & Digital Cirouits. Electronics Scniconductor Devices.

| Sr. No Cunrse Qutcunivs: RET
Al ihe eoal ol the senester, stisdenis will be able fu: Level
Cik Drescribe methodology: o lalwiciie w1 L1
| L2 Ulrislerstmnd e diffusion of isterials wsing dilTerzm iechniguee L2
(B E L' thorough knowledge on design wols 1o deaw fay ouls for the iramsislor siiachires. |
[ T4 Analy e the charscterizmtion of different magerials = HI
| L3 Dlenign WL eocnils starkng firvaeen (RIS, RIVIOES, s RS b timalipy bused design 113

Conrse conlenlx
LNIT 1

Microelectranics processing: Introduction, Clean Room, Pure Water System, Vacuum Science
and lechnology, Practical vacuum systems, Operating principle: Rotary Pump, Diffusion pump,
Cryo Pump amd Turbo Pump. Vacoum Gauges; Sources for vaculm deposition, Sputtering (DC,
BF and RF Magnetron), Chemical Vapor Deposition, reactors for chemical vapor deposition,
CVLD Apphcations, PECYD, Metallization, Epitaxy: Introduction, Vapor phase epitaxy, Liguid
phase epitaxy and Molecular beam cpitaxy, Hetroepitaxy

LINIT I

Thermal Oxidation of Silicon, Oxide Fonuation, Kinetics of Oxide Growth, Oxidation Syslems,
Properties of Thermal Oxides of Silicon, Impurity Redistribution during Oxidation, Uses of
Silicon Oxide, Basic diffusion process, Diffusion Equation, Diffusion Profiles, Evaluation of

Y LA Technslugy sl _'|||p-li|:.l|||r||.
Fid-EUEA20-T
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Diffused Layers, DifTusion in Silicon, Emitter-Push Effect, Lateral Diffusion, Distribution and
Range of Implanted Jons, fon Distribution, lon Stopping, lon Chunneling, Disorder and
Anncaling, Multiple Implantation and Masking, Pre-deposition and Threshold Control.,

UNIT IH

Photolithography, Negative and Positive Photoresist, Resist  Appliostion, Exposure and
Development,  Photolithographic  Process Contral, E-Beam  Lithography, X-Ray Beam
Lithography and lon Beam Lithography. Wet Chemical Etching, Chemical Fichants for Si02,
i34, Polyerystalline Silicon and other microelectronic maoterials, Plasma Ewchmg, Plasma
Erchants, Photoresist Removal, Lifi off process, Eich Process Control

UNIT Y

Fundamental considerstions for L.C processing, PMOS and NMOS 1C Technology, CTMOS 1.C
wchnology, Packaging design considérmtions, Special packapge considerations, Yield loss in
VLS. Reliability requirements for VLSI,

Text Books:

I. WLSI Fabrication Principles: Silican and Gallivm Arsenide by Sorab K. Ghandhi (John
Wiley & Sons),
VL5I Technolog, §.M.Sze (2nd Edition); TMH.
Microelectronic Processing: An Introduction 1o the Manufacture of Integrated Circuits by
W. Scot Rusks (McGraw Hill International Edition).

[l

Reference Books:
|. Microchip Fobrication: A Practical Guide 1o Semiconductor Processing by Peter Van
Lant {2nd Edition) (MeGraw Hill Publishing Company)
2 Semiconductor Devices; Physics and Technology by S M. Sze: Wiley.
3. Thin Film Processes Port | & 11 by Johin L. Vossen and Wirner Kermn ( Academic Press)

-— ™

¥L5I Techeulmry and Applioatioe
FEC-ELT 8301

T (2 o R

e



.......'..i.'.....l.......I........

Course Articulation Muatris:

_ _I-IF. A P [ A Powe] i ¥ T "|--||:j PEOAT] 1S
. 3 1 1 i i 3
ST % T 2 | 3 i 3 ‘ i ‘ | 3 | 3
o | 3| 3 3 ‘ " TV e et B i ‘ i = I £ |
I ER S =3 BT I i | IE | 1 1
[ © 3 3 | 3 I’ BER | J B I |'T 3 i

LSl Vi Bemelenry: @l A piplicsiisng
FLU-ED E421-]

TH

L lil Wl
1 % ]

17e



000 0Q0OPOCOLOIOOIOGIOIOOONOIONOOEOOONOPOOOOTOTONOPOERES

PEC

Generul Course Iuﬁlrnmlmu:
L ourse Credin - 3
Sode & Lechures {L§
I'I._I.n.l.ljns srhedulpe LT#:4-0:00
Evumination Duratio @ 08 Hoaars

ARM

-ECE422-1

Course, Assisinenl. Methpds ]']ﬁrrul: ..]l.}ﬁ'l.lt!rnil: T T
Minar tests coch of (20 Mnrks), class perfrmance through
percantage of lectures attended (4 Marks), ssalgnments, quiz eic
B Marksh, and ciid Semiester expiminatioan of [ 70 Marks)

For the ond semester examination, nine questions wee (o be et by

the easminer, Question nuniber une will be compulsory and based |
on the onbire syllabug. 11wl contoin seven: shor answets npe
duiestions, rest of the eiaht queations jire o be gives by setiing twis
questions from each of the four units of the syllabus. A candidae
i redpiied 10 nttemipt other Four Yuirstioas seledtmg one from 'esch
of thit four wsits, Al questions carry equal marks

Pre-requisites: Embedded System Design

Course Quteanies:

[Sr. o, Caurse ONichmes

RBT Level
- AL e enil of the semester, studvnis will be alile:
Co g To define ARM basic architecture, Uperating modes and its Pipeling siruciure 11
cu2 To understand ARM assenibily instructions and their lormats and ISR E2
iy Tu anulyze various pl.!riil.h_ul.ﬂ:. uved with AR core and it basic functioning. i | H1
Co 4 To develop skills 1o build ARAT comrolled based devices, H
| TS5 To deslgn an ARM interfucing with other e = H3

Course Conlents

INTRODUCTION: Processor architectu
design, MUD - a simple processor. Instruc

re and organlzation, Abstraction in hardware
lion set design, Processor design wrade-offs, The

Heduced Instruction Sct Computer, Desion lor low power consumption,

ARCHITECTURE: The Acorm RISC Machine, Architectural inheritance. The ARM
programmer's model, and ARM development tools.

LINTT-1

INSTRUCTION SET: Introduction, Exceptions, Conditional execution , Branch and Branch
with Link (B, BL), Branch with Link and exchange (BX, BLX), Sofiware Imterrupt (SWI),
Multiply instructions, Count leading zeros (CLZ - architecture vST only), Single word and
unsigned byte instructions, Half-word and signed byte instructions, Multiple register wransfer

AR
FEL-ECEALE-T

Tk ﬂ‘b




unstrictions, Swap memory and register instructions (SWP), Stitus register to general register
transfer instructions, General register to status register transfer instructions

UNIT-1T
PROGRAMMING: Dat processing instructions. Data transfer instructions, Control flow

mstructions, Wnling simple pssembly language progrums, Examples and exercises
LINIT-1V

ARM ORGANISATION & IMPLEMENTATION: ARM architecture variants, 3-stape
pipeline ARM organization, S-stuge pipeline ARM organization, ARM instruction execution,
ARM implementation, The ARM coprocessor interface,

FROCESSOR CORES: ARMTTDMI, ARMS, ARMYTDMI, and ARMI0TDMIL

TEXT HOMIR:
. ARM System-on=Chip Architegture, By "Sieve Farber" | FEARSON
ARM  Amsembly Lopguage Prosmmming &  Architecture by Mubpmmad AN Waeidi, Sammad
Maimi, 2epehrMaimi, Shitjen Chen, MicroDighnlEd. comn
A ARM Progromumipg. CRC Press. Hohl, W 2000

REFERENCE BOOKS:
L. AREM Archiizcture Heference Manal, Addision-\Wesley
2o ARRE Syatem Developer Gulde by Andrew Sloss, Domamic Svimies: and Chris  Wrlghi, Wy 2004
Morgan kaufmann Prblisher
The ARM RIEL Chips A Programmers Qulde by Alex van Someren and Corol Aok, - Addisons

Weske ¥
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MEMS & I'TS APPLICATIONS
FEC-ECE424-T

Lo Ureghiis 13 Course Assessment Methods [Internal; M, External: T} Twe Mo tests |
Minde | Legtibres | L) ench ol (20 Marksl, clasi performance throcgh percentage of leoures sended
Tesching schedule L T/ 3 0 0 | o4 Morks), dsslgnments, guize e, (6 Marks), ond end semedter axaminibon of
Enamngtion Durutivn @ 03 Hlowrs | 70 b aiks)
Fasi- ez avied semaster exominudion, nine guestions ore 1o/ be et by the examiner,
Lhnicsln siumiber vne will be compulsary mipd besed on the entire syilabo |
will comiabin seven shom amsvers Py st rest ol the eehi AUl are
fo- b gpiveh by seiting twe quesiions T’ codh of the lourunits ol e syllabus,
| A candblile bs nolubned b didnapl other fowr guesiions selecting one from euch
ool Phee Fiir wiviis. AN questionns carry equal marks.

Pre-requisites: 1C Fabrication and 1echnology, VLSI Circuits

5r, Nu, Course Dhiricomes . | weT
Al the ead of the semester, stindents wall be alsle: Level
Corl To define the reguirenmnis ind peed of MENS Ll
ca? T deweribe the NMENS process L2
Coj To demonstrute the prisciples of sensing and sotuations in MEMS desagn L3
iy To diflerentinte MEMS dovicen socording 1o their application i I
COs T'o select MEMS devives ueonrding o the resbremnis I I
Ciovg To bssemble and desipn MEMS secindiig - il :'..|'-|:-|1|_ athan HA

Course Conlenis
LNIT-1

INTRODUCTION = History of MEMS Development, Characteristics of MEMS, micro
electronics integration, evolution of micro sensors and actuators, MEMS A pplications.

MEMS FABRICATION: Overview ol Micro fabrication Processes- Photolithography |, Thin
Film Deposition, Thermal Oxidation of Silicon, Wet Etching, Silicon Anisotropic Fiching,
Plasma  Ewching and  Reactive lon  Elching. Doping. Wafer Dicing.  Waler Bonding.
Microelectronics Fabrication Process Flow, Packaging and lntegration

ELECTRICAL & MECHANICAL PROPERTIES OF MEMS MATERIALS: Conductivity
of semiconductors, crystal plane and orientation, stress and stain — definition — relationship
between tensile stress and swin- mechanical properties of silicon and thin films, torsional
deflection, intrinsic stress, Dynamic System, Resonant Frequency, and Quality Factor,

MEAR & NS AFPLEATIONS
FEL-ELEAQ4-T [k



LINIT 111

ELECTROSTATIC SENSING & ACTUATION-Imroduction to electrostatic sensors and
actudtors, parallcl-plate capacitor, equilibrium position of electrostatic actustor under bias, pull-
m cifect of parallel-plate actuawes,  applications of parallel-plate capacitors. inertin sensor,
pressure hensor, How sensor, parnblel-plale actuators,

THERMAL SENSING & ACTUATION- Introduttion 1o thermial sensors, therml getintors,
Tndamentals of thermal wransker, sensors and actuators based on thermal expansion, thermal
Birmrph principle. thermal actumors with a single material

LNIT-1Y

TYPES OF SENSORS AND ACTUATORS: Mechanical, Radiation, Magnetic, Optical,
Chermical and biological, )

MEMS DESIGN: Design issues, Budget planning, Computer aided design, Assembly and
System Integration, Packaging issves, Barvmeter, Gyroscope.

TEMT BOkS:
1 Chang L “Fooanchsiions of MEMS™. Maacion Internigional Editan (@002
2. Tab =B s, “HMEMS & MILCRUSY S TEMS: Pesign and Bludufidturing”™, TATA MaGRAW - HILL. 22
oVl k. Aadee, K N, Hihal, G, K. Ansshosuresh, K., Winoy, & Gopalokrishogn, "Micho and Smurt Svsiems”,

Wiksy Imdia 20000
4, WP Mok, “MESS" T o 2
REFERENCE BOWORS:
I Slaee J, Musdou, "Fundonsentuds of Miceofbnivatiion”, 2* Edition, CREC Press. 2002
= Mdohamed Lid-¢l-Hok, “The MEMS. Famdlwnk ™, CHC Pross; 2002

b MLEIvenspoek, W igirink “Bochimbenl Micrisensors™, Sprinper-Varng Berfin Heidelberp, 2001,
4 1L Bk houdhary, “Hanabssok of Mcrolithogrophy, Micromochinipg & Microtnbricalion™, SPIE, [#7

p 4”.[9
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DIGIUT AL IMAGE PROCESSING
PEC-ECEA26-T

: ': |;|I - i_'

| Sl Lgutures (1)

realits £ Course Assexsment Methods | lnlerual: Hi; Extermal: 70) Two Minor rests
cach wl {20 W harks ), el perfommance thiough perociiage of leciures pitended

| Teaching schedule LTP:3 000 | (4 Marks), ussignments, gz ol i Marksl, and endd semoster exsmimgion of
| Eazisiination Daration - 0 Hours |70 Ak

Llueniom member o will be coifgiliarry wnd hused on the entire sy |labus. i
W Il Conlainy sevien shorl answers By e quesinnng pest-oF the erght questivng iine
o be given by sotting twy questhons um each of th Four ity oF ihe sy [labus,
' camilnbale s requinad s altesipd wdher four questions sedeating one from each
ol thee fome et Al guestiions cany gl marks

o the) end seimester examinglion, ming apuEsisond gre 1o he et by the exminines.

Pre-requisites: Digital signal procossing.

Sr. Na. | Course Oulcomes RBT |
_ Al the end of the <emester, students will be alile: Level
Ci e Describe general wrminology -.nl';f'i'ﬁitq_l A ||'1_u-_u:~::i_igg_ LI
oz Explain various types of lmages, inensity transformations and spatial 12
N filtering. . - el
col Apply Fourier transfiorm o image processing in [requency doimain L
| CO 4 Compare the methodologies for j!iing: segmention, restoration el HI
f CO 3 Select image processimg and analysis nlhru-nllnu_-. fisr |'.h:l|1i4.:ul.1_r .'Ji':lp.“-;_',ﬂlim'L 1[:‘1—
CO 6 Develop image processing algorithms Tor practical applications. H3
LUNIT-1

INTRODUCTION: What Is [hgital Image Processin

g! The Origins of Digiml lmage

Frocessing, Examples of Ficlds that Use Digital lmage Frocessing, Fundamental Steps in Digital
Image Processing, Componcits of an lmage Processing System. Elements of Visual Perception,
Light and the Clectromagnetic Spectrum. Inage sersing and Acquisition. Image Sampling and
Uuantszation. Some Basic Relationships Between Pixels. Lincur and Nonlinear Chperations

IMAGE ENHANCEMENT IN T1LE SPATIAL DOMAIN : Background. Some Basic Gray

Level

Transtormations.  Histugeram Processing,  Enhancemenmt  Usine Arithmietic L oo
& g .4 o

Upcrations. Busics of Spatial Filtering. Smoothing Spatial Filters. Sharpening Spatial Filters.

NIT-11

IMAGE ENHANCEMENT IN THE FREQUENCY DOMAIN: Background. Introduction 1o
the Fourier Transform and the | reguency Domain. Smaoothing Frequencyv-Domain  Filters.
Starpening Frequency Domain Fillees,

BRLETAL IAAGE PRICESS] N
FEE-EUE25-1
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IMAGE RESTORATION: A Model of the Imuge Degraidution'Restoration Process. Noise
Models. Restoration in the Presence of Noise Only-Spatinl Fillering. Periodic Noise Reduction
by Frequency Domain Filtering. Estimoting the Degradation Function. Inverse Filtering
Mimimum Mean Square Error (Wiener) Filtering

UNTT -111

COLOR IMAGE PROCESSING : Color Fundomentals. Color Models: Pseud; wcolor Image
Processing. Basics of Full-Color Image Processing. Color Transformations Smoothing and
shorpening. Moise in Color Images,

IMAGE COMPRESSION: Fundamentals, Image Compression Madels. Basics of Error-Free

Compression and Lossy Compression,

IMAGE SEGMENTATION: Detection of Discontinuities, Edge Linking snd Boundary
Uetection, Thresholding.  Region-Based Segmentation, Segmentation by Morphological
Watersheds. The Use of Mation in Segmentation {in spatial domain).

REPRESENTATION AND DESCRIPTION :  Representation, Boundary Descriptors:
Regional Descriptors. Relational Descriptors.

TEXT ROOKS!
|. Digital Image Processing; Gonzalez & Woods, PHI
2. Fundamentals of Digital Image Procersing by Anil K Jain: Pearson.
3. Digital Image Processing by William K Pran: Wiley.

HEFERENCE BOOKS:
| Fourier Methods in Imaging; Roger L. Easton, Wiley
2. Digitn] Signal Processing; Prokis, Pearson
3, Dhgital Signal Processing; Salivahanan, McGraw Hill

LELTE Y L T S T
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