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OF II\I:JSI}II\{ES?TY OF MUMBAI
\ n
SCHEMWI“?e_ . Electmnicslggl T{UIVD EVALUATION (R2007)
Progra't';r Vil elecommunication Engineering,
mes s — -
et 32 No. of Periods per week | Duration —
£ (60 minutes each) of
I Marks
8 t | Practi Tut paoory
i . Lec - o- e
s ects papers The 5 Total
¥ subj ure cal rial (Hours) ory | Term-work Oral
I W/ 4 2 - 3 100 25 25 150
A om unicatlo
| gystemS e
W 4 2 7 3 100 25 25 150
: of Micr.owave
; n ineenn . I
e | 4 2 : 3 100 55 55 | 150
: 1COmmunicatlo '
iscrete Time | 4 2 3 100 ~ 25 25 150
signal _
. | processin ; _ K I
7 Projectstage =1 L~ : 4 | - - 25 — 25 | 50 |
7 Elective-VlI 4 2 - 3 100 25 25 150
 1Sem .
— Total.... 20 10 4 - 500 150 150 | 800
“CHEME FOR OFFERING ELECTIVETO STUDENTS (Any ONE): BE, VII Semester )
SEMVIL: SEM VII: _ SEM VI SEM VII:
1DATA COMPRESSION AND 2.INTRODUCTION 3.SPEECH 4. ELECTRONIC .
INCRYPTION _ TO VLSI DESIGN PROCESSING PRODUCT DESIGN
stheme forSemester VII
No. of Periods per week 1
s (60 minutes each) Duration Marks
i of ' )
b Subjects Lectur | Practi- Tuto- | Theory | Theory Term-work Oral | Total
e cal - |[rial papers
iy (Hours) ~
 |Advance 2 5 - 3 100 25 25 | 150
Ptical Fibre 4 = 2 _ 3 100 25 25 150
NRanmunication
Ir - — :
N Net:,lf,f: 7 5 . 3 100 25 25 150
~Proj - ] -
e stagei | —t— T - - 50 100 | 150
S ve-vin 2 5 sEPEl 3 100 25 25 150
s v Tot = . - d —
NAEE FoRs 16 g | 8 L _° 49 158 200 | 750 |
‘lel\\’lll: OFFERING ELECTIVE TO STUDENTS (An ONE): BE, VIl Semester
| GE PROGE SEM VIii: SEM VIII: . SEM VIII:
| SSING | 2. SATELLITE [3. TELECOM NETWORK |4 MICROWAVE
| COMMUNICATION MANAGEMENT g;%%ﬁ;gsn

| BE, VI1I-VII], E&TC Engineering wef 2010-11

(} Scanned with OKEN Scanner



-

University of Mun;bai St b
T eommunication | Semester Vi —__
CLASS: B.E. (Electronics & Telecommu A Vil
Engineering) «Lation Systems \
. ' mmunication SY :
MCO Lecture |4 T~
Periods per week Practical [2
(Each of 60 min.) Tutorial | - R
HoursﬁM\astr
System Theory Exam!nat!on 100
Evaluation 5y Practical examination - T
Oral Examination - | T~
~_Term Work - | T
3 Total 150
Module Contents = T Hos |
Objective To study the concept of cellular system, GSM | -
&.CDMA.mobile communication.
1 Introduction 12hrs
1] Introduction to wireless communication
systems
2] The cellular concept:
Frequency  reuse, channel  assignment
strategies, handoff strategies, interference and
System capacity, trunking and grade of service,
Improving the capacity of cellular systems. L
2 Mobile radio propagation:
Large scale path loss
Ref"‘«‘CtiOf), ground reflection model (2 ray
model), diffraction, practical link budget design
using path loss models. hrs
Small scale fading and multi-path y
Sma_ll-scale multipath propagation, paramete'r of
g:}lltl"‘?a;h channels, types of small scale fading
€19n and Ricean distribution diversity
RAKE i ' '
3 Mulfiplo seras i
Co P access Technique in Wireless
FOmMUnlcations
Drisglijfncy Division  Multiple access, T'm;
| Multipfe qenultiple access,  Spread Spect!™ A
y ~m%aceowision Multiple acces=—oh

|
GSM Network architecture, Signaw 01"'ﬂ

oo W
BE, VII-VIII, E&TC Engineeri®®
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~architecture,  identifiers

) ,  channel

structure, speech coding, authentiiétio:ramz
secu_nty, call procedure, handoff pro dan
services and features. RISEEEES
Mobile data networks

Data oriented CDPD network '
data rates, SMS in GSM.  OPRS and highet

: CDMA digit |
5/” MA digital cellular standard (1S-95): 8 hrs

y

Frequency and channel specifications of 1S-95,
forward and reverse CDMA channel, packet and
frame formats, mobility and radio resource

| ‘@nagement. )
6///"‘ IMT-2000 ) ) 6hrs
Forward and reverse channels in W-CDMA and
CDMA2000, Hand off and Power control in 3G
system. P

Theory Examination:
1 Question paper will comprise of total 7 questions, each of 20 marks.

Only 5 questions need to be solved.

Questions will be analytical.
Question number 1 will be compulsory and cover all modules.
Remaining questions will be mixed in nature. (e.g. - Suppose Q.2 has

part (a) from, module 3 then part (b) will be from any module other than

module 3.)
6. In the question paper, weightage of each module will be proportional to
number of respective lecture hours as mentioned in the syllabus.

Oral Examination: i
Oral examination will be conducted to test the overall understanding of

the subject based on the syllabus -

Term work:
a lTertm work shall consist of minimum six experiments & tutorials and a written
1 lest, ‘
i [22 distribution of marks for term work shall be as follows,
oratory work (Experiments and Journal) : 15 marks.
Est (at least one) - 10 marks.
¢ final certification and acceptance of term-work ensures the satisfactory
term-work.

e . . .
formance of laboratory work and minimum passing N the

f

Pract:
tical list

st .
of Experiments or similar:

Mulation program to observe the ch

1
th ange in parameters due to change in
ANne|

3: Simulation program using freely dOWnloadabIe software eg. J2ME, Python

g
| Signments based on Syllabus
3
\ BE, vII1-VIII, E&TC Engineering wef 2010-11
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ks
Recommended Boo Theodore s. Rappaport, Prentice Malgr, |
t: unications - g, B
Wireless Comm h
1, PTR pubhcaft{,%?reless NetworkS-KaVeh pPahlavan, Prashant
Principles ©
i Krishnamurthy PHI
ference v ainghal_TMH '
:{.e\l\lireless communication Sing ‘?
University of Munt1_ba| e \‘
. ication ester - |
CLASS: B.E. (Electronics & Telecommunica VII |
i SUgBJECT: Fundamentals of Microwave Engineering x
“Periods per week Lecture | 4 T T
' Pe - — ]
(Each of 60 min.) 7 ~ Practzlgal 2 3
Tutorial | - '
S Hours Marks
Evaluation System _Theory Examination 3 100
Practical examination - o
Oral Examination - 25
- Term Work - 25
_ Total 150
Module Contents Hous
Objective This course will help students understand the | - |
essentials of microwave design and engineering,
bes1dgs, active and passive microwave devices
: and microwave tubes. | ¥
BASIC CONCEPTS ahrs
g(tarlo?_ucnon. Maxwell's Equations. Constitutive
andapton& Static Fields. Wave Equation. Energy
Dielec?wer' Boundary Conditions. Plane Waves.
Plane ”E(l)r:terface' Reflection from a Conducting
Potential Lg:t'al ThePW- Solutions for Vector
i TRANSMISS?SE Reciprocity Theorem. ___——"|
\TA:]AVEGUlDES LINES THEORY AND
e Quarter-
Load Misri;\t/gr?ve Transformer. Generator and
Reactive Ejer €s. Impedance Matching Wilh
and Triple-StubentS. S!ngle-Stub, Double-Stgb, 10hté
Lines. Matching. Lossy Transmission
TEM, TE, T . o
L Rectanguiar, gjrqy Waves. ~ ParallelPla > | 7}
4 ular Waveguides. Coaxial LINg-— 010"1 |
: el ‘
BE, VII-vI11, E&TC Engineeri®® ks
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ectric Slap.

nes '
ICrostrip Transmission

Line. Wave Velocity ang p

ISpersion

ACTIVE

DEVICES PASSIVE

Surface Wayes |
0
/’_— Coupled Strip Lin a GfO'Unded Diel
3/%

Bipolar Transistor, erojunction

: . Microw :
Microwave  Cireyitg Dynz\:r?icF Re ke In
Intermodulation Distortion. Rp ange  and
Transistor. ' Diode. RF
Terminations.  Attenuat

NS - ors, i
Directional Couplers. Hybrig Phase  Shifters.

. . Junctions. Power
Dividers. Microwave Propagation in Ferrites.

Faraday Rotation Micro [
. . crowave Devices
Employing Faraday Rotation. Circulators.

8hrs

MIQROWAVE SEMICINDUCTOR DEVICES
Point Contact Diodes. Schottky Barrier Diodes.
Spin Diodes. PIN Diodes. Varactor Diodes.
Tunnel Diodes. Gunn Devices. IMPATT Diode.
Parametric Devices. Detectors and Mixers.

6hrs

MICROWAVE FILTERS

Introduction. Periodic Structures. Filter Design—
Image-Parameter Method, Insertion-Loss
Method. Filter ~ Transformations. Filter
Implementation. Low Pass-Filer Design. Coupled
Line Filters. Filters using Coupled Resonators.

6hrs

e

MICROWAVE TUBES . N
Introduction. Electron Beams with DC conditions:

lon-Neutralized Beam, Beam with Axially
Confined Flow. Brillouin Flow. Space-Charge
Waves on Beams with Confined Flow. Space-
Charge Waves on Unfocused Beams. AC Power
Relations. Velocity Molgiudlqtlor.caji\t/;o-g:;gi
Klvstron. Excitation of Cylindrica .

Klzstron. Magnetron. O-Type and Mgg;‘peer
Traveling Wave Tubes. Gyrotrons.

Microwave Tubes.
MICROWAVE MEASUREMENTS

Noise. Q-Factor.
Frequency. Power. -
?ﬁgggénce. thtenuation. Dielectric Constant.

Antenna Gain.

8hrs

2hrs

o

1 yEXa

Mination:

2 ~Uestion

n|

paper will comprise of to’éal 7
Y 5 questions need to be solved:

pE, VII-VIL

questions, each of 20 marks.
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oriented. .

i
| alytica and deSO?y and cover all modules.
3. Questions ul per 1 will be CornI:)ul:lsin nature. (€.9- - Suppose Q 4
i 0N : ixe “MNagp |
g ggﬁ:;mg uesti%”;grlln ertm(b) will be from any module othey thay " |
: odul . |
(a) from, ™ ' h module will be proporyi
3. . e Of eacC ) . pomon
6 mggZUe)stion paper, Wi?rgta?)urs as mentioned in the syllabyg. Aty

number of respectivé lec a

Oral Examinationi_nation will be conducted to test the overall understandmg i
Oral exam!

the subject based on the syllabus .

s

Term work: of minimum siX experiments and a written test.

Term work shall consist shall be as follows,
The distribution of marks for term work 15 marks.

) |
Laboratory work (Experiments and Journal) - 10 marks.

t (at least one i
L o ifontion and acceptance of term-work ensures the salsfadoy

performance-of laoratory. work.and. minimum passing in the term-work.

Practical list
SUGGESTED LIST OF EXPERIMENTS:

Measurement of attenuation by substitution method
Measurement of impendence using slotted wave guide
Measurement of scattering parameters

Measurement of frequency using slotted wave guide.
Measurement of impedance using reflectometer

Measurement of Wavelength using reflectometer
Measurement of power

Measurement of VSWR

GNOoOOR~WN =

Recommended Books:
Text: 1. Pozar, Micro : :
Reference Wave Engineering, 3 edi, Wiley

1. Collin, Foundation i -
M 0 - . s
. Microwave engqj  Microwave Engineering, 2" edi, Wiley

2 ; i

3. Microwave Deg/li?;eermg Passive circuits - Peter A. Rizzi PHI Public™

4. Microwave, G5, tes and circuits - Samyel Liao PHI Publication

5. Microwave Ep F: AKC., New Age International o |
publication o co'd and Applications - O.P. Gandhi pargame " |

6. Microwave Active D S

7. Basic Microwavee e L., New Age International 4.

i e oratory manual- M.L. SIS0
S Blectromagne, Yeasttem IMited pUblicat?:)n o |

e . s
Publication,  'UNdamentals - Gury & Hisirog"

|
0/1
0!
BE, VIL-vIIL, E&TC Engineering we ‘
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University of Mumbai

lectronics & Tele i
ASSZ B-E-)(E commw_ i

(L Lering _
E"gljggTi Computer Communication Networks
SU[.; Lecture | 4

K
s per wee
d01‘60 min.) Practical | 2 —

(Each Tutorial | -

— Hours Marks
, o System The.-ory Examination 3 100
yalud Practical examination - =
. Oral Examination - 25
Term Work - 25 ]

[ —
Total 150 |

Contents Hours

Objective Students wiIIIIea.rn the concept of computer | -

networking. Various protocols involved in
modeling the network, the concept of LAN
designing and various routing techniques
will be studied. TCP/IP, basic queuing theory
and delay analysis will be studied.

7hrs

Communication networks and services:
Network functions and network

topology, basics of message switching, packet
switching, circuit switching and cell switching.
.Application and layered architectures

the OSI reference model, unified view of layers,
protocols and services, overview of TCP/IP

architecture, TCP/IP protocol.

Peer to peer protocols: _
Peer to peer protocols and service models,
service -models, end to end requirements and
adaptation functions, end to end. versus hop by
hop. ARQ protocols, stop and wait ARQ, goback-
N ARO, selective repeat ARO, transmission 7hrs
efficiency of ARQ protocols, sliding windows flow
control, timing recovery for synchronous
services, reliable stream service, data h_nk
controls, HDLC data link control, point to point

| N istical multiplexing. _
protocol, statis ! J : T

Local area networks: .
ss communications,

Multiple acce _
i ) structure, the medium -

n

]

local area networks (LAN

BE, VII-VIIL E

&TC Engineering wef 2010-11
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' 4
| sub layer, the logical link con f
access Codn;:g access, ALOHA, slottm\ '.

laéi;)\ragsMACD' scheduling  approacheg to
r?wedium access control, reservation Systems,
ooling, token passing rings, Comparison
random access and scheduling medium accesg
controls, |IEEE 802.3 standards for 10M bps ang
1000 Mbps LANs, repeaters and hubs, Lap ‘f
bridges, transparent brlc_iges, SOUrce  routing ?
bridges, mixes media bridges, LAN switcheg

spanning free algorithm.

Packet switching networks: D

Network services and - interng
network operation, packet network topology,
connectionless packet switching, virtual circyjt
‘packet switching, routing in packet networks,
routing algorithm classification, routing tables;
hierarchical routing, link state versus distance
vector routing, shortest - path algorithms, the-
Bellman-ford algorithm, Dijkstra's algorithm,
other routing approaches.

Ex

TCPI/IP: :
The-Internet Protocol (IP), IP packet, IP

addressing, subnet mask, classless inter domain
routing (CIDR), address resolution, reverse
address resolution, IP fragmentation and
reassembly, ICMP, User Date gram Protocol
(UDP), Transmission Control Protocol (TCP),
TCP Reliable stream service, TCP operation,
TCP protocol, Dynamic Host Configuration
Protocol (DHCP), mobile IP IPv6, internet routing
protocols, routing information protocols, open
shortest path first protocol, border gateway
protocol, multicast routing, reverse path
broadcasting, internet group management
protocol, reverse path multicasting, distance
vector multicast routing protocol. /’Shr{

Delay and loss Performance in network
Delay analysis

Arrival rates and traffic load definition Lintel’s
formula ' |
Ba§ic queuing models :

Arrlygl Pprocesses, service time queuing system
clarification M/M/| queue and basic multiplexe’

model M/M/I state probabilities and notion of 5 /

stability, effect of scale on performance, averg f

0;
20!

o wef
BE, VII-VIII, E&TC Engine’ it
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placket delay Via network. T
service time variability and ¢
Erlan'g formulas and M/M/ey
queuing system.
| _—gramination:
0 Quesﬁon paper will comprise of total 7
;, only 5 queStIOt;\S r;eeq“tg be solved.
O astion number 1 will € compulsory and cover
3, gemain"‘g questions will be mixed in nature. (e.g.a-”Sn?J?J(:JLélsejQ 2 has part
I ) from. module 3 then part (b) will be from any module other than
module 3.) -
. Inthe question paper, weightage of each module will be proportional to
" umber ‘?f respective lecture hours as mentioned in the syllabus.
pal Examination-
Oral examination will be conducted to test the overall understanding of
the subject based on the syllabus .

he M/G/I model; S
elay M/M/I system.
e system priority

questions, each of 20 marks.

erm WOrK:
ferm work

ot
tTehedistribution of marks for term work shall be as follows,

|aboratory work (Experiments and Journal) - 15 marks.

Test (at least one) : 10 marks.
The final certification and acceptance of term-work ensures the satisfactory

performance of laboratory work and minimum passing in the term-work.

hall consist of minimum five experiments & 3 tutorials and a written

Practical list

Suggested LIST OF EXPERIMENTS

Study of the network components
Osi layer implementation
Study of routing technique
Implementation of dikshtras a
Study of lan wan designing
To implement header checksum of tcp/ip
| RecT' Study of etheral software
*mmended Books:
1. Communication network
edition
2. TCP/IP protocol suite, 2" edition, B
3. Advanced Computer Networks, D.Am

logorothim for shortest path routing

s by Leon Garcia and Indra Widjaja 2"d

ehrouz A Forouzan
pawade, Dreamtech

BE, VII-V1IL, E&TC Engineering wef 2010-11
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/’/;W\

iver !
[ e communicatlon Semester_vll
B.E (Electronlcs & Tele
ASS: B.E.

CL :
Engineering) rocessing

. - P :
SUBJECT: Discrete Time Signal Lecture | 4 \
// . "
Periods per week | Practical | 2
(Each of 60 min.) L Tutorial | -

 —— ] 7 Hours %
1

—aionGystem | ____Theoy Examination |3 %
va :

|

E Practical examination -

Oral Examination %
| ~ Term Work o
} Total . \150
Module Contents ‘Tm
Objective To develop a thorough understanding of the L\
_central. elements. of discrete Time signal

| processing theory and the ability to apply
this theory to real-world signal processing
applications.

f

:

1 Transform analysis of LTI system dhrs |

Frequency response of LTI systems, Phase
Distortion and delay, all pass systems, minimum,
maximum and mixed phase systems, Linear
phase filters, causal generalized linear phase
Systems (pole zero plots), symmetric and
antisymmetric filters, Low pass, high pass and
Band pass filters, digital resonators, comb filter,

notch filter, all pass filters, digital sinusoidal
oscillators.

DFT and its Pro 6 hrs

DFT F perties, Linear filtering based on
. Frequency analysis of signals using DFT,

Filtering of Long data sequences.
Computation of DFT

Radix-2, Radix-4 F

FFT, DIF FrT

filtering and cor

\

]

ast Fourier Transform, DIT 14 hré
IFFT, Split radix FFT Linear

. relation using FFT, Goertze!
| Al : _ g '
3 orithm, Chirp-z Transform /%

F- -
¢ Impulse Response (FIR) Filter Design-

's:;'?n;:lter Design- Window method, Frequency
phaSerI]:glRmethod.’ Optimum equiripple Lineal
o Differentiator, Finite word length /

10 FIR _digital filters. Frequenc o

01
. ) vefZ
BE, VII-VIII, E&TC Engineerlﬂg !
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Transformation. Realizati
: L Ization Str
filters-  Direct  form :~:tructLl|Jr(c:atureSC:;Or ZIR
' scade,

Frequency Samplin ,
| structure. StFUCtuF;esgfo?Elrj]zt:re’h Lattice Ladder
Infinite Impulse Response FEI? ase F.IR filters.

Design of IIR Filters- Impulse i::r Design 8 hrs
Matched Z- Transform M \t/r? fignt metiecd
Transformation method Butterv\?ort%d" Blhr)gar

ordlenath o ' filter, Finite
w ngth effects in IIR Filters. F

: . Frequency

Transformahon- Low pass to High pass, Band
Pass and band reject filters. Realization
Structures for IR Filters - Direct form structures,
C'ascade and parallel realization structures for
higher order structures, Lattice Ladder structure. .
Application examples in Telecommunication-
Touch tone generation and reception for- digital
Telephones, Digital telephony: Dual tone
multifrequency  detection  using  Goertzel
algorithm, ~ Clock  recovery for  data
communication
T Multi rate Signal Processing
Sampling rate reduction: decimation by integer
factors, Sampling rate increase: interpolation by
integer factors, sampling rate conversion by non
integer factors, Multistage approach to sampling
rate conversion, Polyphase implementation of
interpolators. Sample rate conversion using poly
phase filter structure. Applications of Multirate
signal Processing- Interfacing of Digital Systems

with different Sampling rates, Filter Banks,

— Subband coding of speech signals.
lications of DTSP 3hrs

; 6 Telecommunications app
{ Digital Cellular mobile telephony, Sgt top box .for
digital television reception, Adaptive television

echo cancellation. A lications to Radar )

s heory Ex_amination;

OUFstnon paper will comprise of tota
Ey S questions need to be solved.
ueSt!OnS will be analytical and desl
eest!on number 1 will be compulsory and

(a “;am.ng questions will be mixed in nature. (e.

fom, module 3 then part (b) will be from any
ule will be proportional to
ed in the syllabus.

|\

10 hrs

— =

| 7 questions, each of 20 marks.

gn oriented.
cover all modules.
g. - Suppose Q.2 has part

module other than module

R I

.
“U:EE Question paper, weightage of each m_od
: ©r of respective lecture hours as mention

BE, VII-VHI, E&TC Engineering wef 2010-11
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natio rall unde _
ora Examma_gon.i” be conducted to test the ove d rstandmg -
lexamina [ .
StJrSject based On the syllabus
work: . N

}-:::n] work shall consist of minimum
work shall be as follows,

Journal) 15 marks.

of term-work ensures the Sati
: actory

six experiments & 2 tutorialg and
Wriﬂe
I

s for term

test.
o tion of mark
The distribution ents and

Laboratory work (Experi

Test (at least one)
; o and acceptance e
The final certificatio ~ 4 minimum passing in the term-work

performance of laboratory work a

suggested List of Simulations (MATLAB or CIC++ or Labview)
Magnitude and Phase response of a system

Spectral Analysis using DFT
Fast Fourier Transform
IR Filter Design
Realization of IIR Filters
FIR Filter Design_using Window technique
FIR filter design using Frequency sampling structure
Decimator & Interpolator
) Eec:mation by polyphase decomposition
{ pplications of signal processing operation to i i i
signal e.g. speech signal, ECG signal?mzsic signal Z::.Ctlcal one dimensiona

(o]
LJoTreN

Recommended Books:
Text
1) - Discrete Time si i
gnal Processin .
Schafer, Pearson Education g by Alan V. Oppenheim, Ronald

2)  Digital Si - .
plggiliss'%”i‘é PI\;‘OCGSS'UQ' Principles, algorithms and applications -/
 U. G. Manolakis, D. Sharma, Pearson Education

3)  Shaum Outline
s, M
Tata McGraw Hil Hayes, Adapted by Subrata Bhattacharya

4) Digital Si i
ghtal signal Processing , A Practical Approach, Emmanuel C.

Ifeacho ; :
Reference r, Barrie W. Jervis, Pearson Education

1) Discrete Ti :
!ime Signal Processi . ' .
Gnanapriya, Secong Editioens,sll\?lg giaslflll-\lliﬁhnan' Aol

2)  Digital S
gnal Pro ; )
3)  Fundamentals of o2 edi Shailaja Apte, Wiley India

- Digital Si
Schil gital Sign : .
4) Digi;elalln Sigii?ira arrs, cgnZ'aZ;"fiZ?}?g uaing MATLES
. : I
2001 roCGSSlng, S K M|t|’a, TatggMcGraW H[l/ PUbllca”On

5)  Digital Sj
6) A >Ignal Processin
Practical Approach tongy Chen, Oxford University Press phan K.
a

New igital Si
Age Internationg) 'gital Signal Processing, Padman

Robert

12
o
0
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Digital signal processing :Syst
: -Syste - '
) Netto Cambridge univers;tyyprersnsanalys's and design .Diniz ,da sillva,

Digital Signal Processin

. D oation 9, Ashok Ambardar. Cengage Learning
/’é’_‘é"ilectromcs and Telecommunica

Semester V||
Subject - Project - |

Term work: 25 marks
Oral Exam. - 25 marks

: . Total marks=50 marks
. One faculty will not guide more than 3 Projects in a semester. For every

0 e i
N up allotted to faculty the load is considered as 1 Hour per group (Internal/

mal Project) per week, be specified in time tab)| :
wﬁ:enot have more than 4 students. e of the faculty. Each group

.

rationale: Project a"O\fVS the student to work independently to put the
owledge of Electronics and Telecommunication engineering theory
into practice. .

Detailed description _

L

Purpose:
« Engineering Project is a technical mandatory course.

+ Project is the conclusive effort of independent work in the span of t_wo
semesters. The project course challenges the student to explore wide
range of topics and opportunities for innovation. _ .

* Responsibility is placed on the student to apply learning from various

j! engineering courses and to seek out and make the best use of the

: available resources in terms of faculty, staff, library, laboratory, etc.

1| * This course is an opportunity for students t_o furt_her develop the

managerial skills while working in a team, preatlye skills b)_/ devel.oplng

novel engineering solutions and communication skills presenting their end

application, all necessary to be a sum:essful engineer. N ‘
* Introducing the concept of professional literature and Gaining experience

In writing a technical document. | _
* Enhancing employability through the evidence of independent work.

The st ication Engineering are expected to
- Sludents of E| ' d Telecommunication Engineering pec

b Of Electronics an ‘ .

| Uil 5 Project by designing an engineering solution to the any of the following:

| ~Improvise existing technology
j 3 BE, VII-V11], E&TC Engincering wef 2010-11
* ’
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SN

« Real life concems  to ,_imm
transport/heaIthcare/pollution/popqlatlpn/secur!ty/utlhty SerViCe\b‘
gas, electricity, drainage, commuuwncg’glon etc /'”ffastructwe hos vy

. Develop mathematical models to fac‘llltaye analysis ang Verif'y N USin, &

Build dedicated or support appllca_tl‘ons for space/ mil gy,

commercial/telephone/industrial/ scientific. I ary/me(ji Cill

To complete the project, students should d_escribe a mathematic
simulate, design, development, implementation or small researc, , Mo
an area of specialization. p’°Jectgn'

Note: Topics are given for student reference and students can

. . . . expt
the topics specified under the guidance of project guide Plore beYOnd

Guidelines:

L

Students should work under the guidance of any facult -
department. ! Y membet fomi

A faculty member must officially supervise all proj |
L) _ & projects. Industry/ re }
Institute’s supervisor (Qualified) may, under the direction c?f/a ?aes;ﬁ;]

member, also supervise students. A faculty member is '
. . alw
for the grading of every project. ays responsble

Gro_up rpembers should not be more than four
ZtrOJect IS expected to be completed by end of VIl semester
the end of VI semester, students should submit Synopsis summarizng

the work done i ant - T, -
the following in VIl semester. The objectlve‘_ of this activity is to acher

Introduction/need/scope of the project

o Clarity on the status of proj i
) Project and plan of action for VIl semester
o l/_\tccumulatlon of the literature survey done (No un-authentic URL) T
Othor. putveY should be through standard Text book, Refere™
' ICations of journals like- i sCi Springet
IElsewer or similar, of repute, NELEEE, Wileys Interecigne f
o Frocurement of Software/ Harg ion/ Testind’
projects in VIll semestor ware needed for Installatio

o Corrective steps to be taken if any

ojec

* Students are’ r
© expected to adopt systematic approach towards P :

completion

hé

o Each project [ I
Project should follow the scientific method and ShOUIdenaeegl'du;;

problem-solving appr ied i
9 approaches styudied in earlier courses. In 9 hou!

includes: Gatheri ' S
=eling Information: A review of the state of the 845

14 ‘ e
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o using the published literature a ==
‘ ”e]aorts ©om previous projects f availablg, well as textbooks and student

orge’ ™. i il
onding on the project, ability to procure materials, availability of

e
tings: Students t
regular Mee _ must meet regularl _ .
? gemester and 8 Hrs in VIII Semester) with the proje}::t gffiadeek.ly rs n VI

, prlesional Recort ephy rper ors ar ementel and o1
ypically etails of activity noted. Be sure to use
standard nomenclature and work in the SI system of units. (Log-book will
contain in table format: Date/ Activity/ outcome/ comment on outcome/
Resources utilized/ Next meeting date, Target/ Guide’'s Remark)

Term work
k should consist of the above mentioned activities which shall be

Term WO ,
aaluated and shall carry a weightage of 25 marks.
Oral Examination -

:examination:shall be conducted on the basis of presentation given by
| carry a weightage of 25 marks.

The oral
he students and -sbal

—

0 University of Mumbai ]
ASS: BLE. (Electronics & Telecommunication Semester — VIl
Elective

S“Qineering)

%JECT: Data Compression and Encryption

(arIOdS Per week Lecture | 4
10f 60 min.) Practical | 2

___’___—_,__—————*—’_‘_’_"_’—
Tutorial | -
EWK Hours Marks
ation System Theory Examination 3 100
"~ Practical examinaloh 75
\wﬂ—;’" 25
, Term Work -
\ /’_’FJ,QIEL _ 150

BE vII-VII, E&TC Engincering wef 2010-11
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Module

—
Contents

Objective

e of thi o7 o ntrogm—— o |
The objective of this cours Uce iy \rs

the students the fundamentals of daty
compression, data encryption ang data

security — |

\ i
TEXT COMPRESSION \N

Shannon Fano Coding, Huffmann  cogjp, h
Arithmetic coding and dictiorary techniqyes.
LZW, family algorithms. Entropy measureg of
performance and Quality measures.

AUDIO COMPRESSION I
Digital Audio, Lossy sound compression, M-law
and A-law companding, DPCM and ADPC)\
audio compression, MPEG audio standarg,
frequency domain coding, format of compresseq

data. . . 8hrs
“"IMAGE AND VIDEO COMPRESSION Nﬁ\

. . 10
Loss less techniques of image compression, P hrs

gray codes, Two dimensional image transformg,
JPEG, JPEG 2000, Predictive Techniques PCM |
and DPCM. Video compression and MPEG
industry standard.

i

CONVENTIONAL ENCRYPTION
Introduction, Types of attacks, Steganography,
Data Encryption Standard, Block Cipher
Principle, S-box design, triple DES with two three
keys, introduction to international data encryption
algorithm and key distribution.

8hrs

e

Digital signatures.

PUBLIC KEY ENCRYPTION AND NUMBER | 8hrs
THEORY |

Euler's theorems, Chinese remainder theorem,
Principles of public key cryptography, RSA
algorithm, Diffie-Hellman Key Exchange. Elliptic
curve cryptology, message authentification and
Hash functions, Hash and Mac algorithms,

SYSTEM SECURITY & CASE STUDIES | 8hrs
Intruders, Viruses, Worms, firewall design,

antivirus techniques, digital Immune systems,
Certificate based & Biometric authentication,

Secure Electronic Payment System. :
— = /

16

> c ]
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£xa inatio_n:
| oy question paper will ¢ .
{1 marks. OMprise of totg) 7 qu
Only 5 questions neeq Cstions, g
Question number 1 wi||t§ebe Solved, SeliaD
Remaining questions wijj| bC
has part (a) from, modune§
other than-module 3))
In the q'uestion paper, wei
roportional to number of
the syllabus. |
gmination- :
oral exgmmatlon will be conducted
the subject based on the syllabus ote

Mixed in

then part (b) ; (eg - Suppose'(),z

Will be from any module

ghtage of
each m i
respact odule will be
esSpective |ecture hours as mentioned in

{ool®
‘ st the overall understanding of

work

' ist of minim : .
work shall consis um five experime
nts & 3 tutorials a i
nd a written

1 erm
| fem
{et . o tion of marks fort

d|str|butlon 0] : erm work shall be a
eoratory work (EXpenments and Journal) s follgv\% _—

at least'OTH_E) : - 10 marks
| certification and acceptance of term-work ensures the satisfactory

of laboratory work and minimum passing in the term-work

1
4 fest (
e fina

] perform_ance
| tzcommended Books:

| 1oxt Books
David Salomon , Springer Publication, 4" Edition.

{ 1.Data Compression —
Khalid Sayood, Morgan Kaufmann

l ) Introduction to Data Compression —

| series, 3" Edition

1 3 Cryptography and Network Secur n Edncation

ity — William Stallings, Pearso

1 isa Publication, 5™ Edition.
i Cryptography and Network Secu
4 Edtion. |
Reference Books:
IThe Data Compression Book — M
2'dAppﬁed Cryptography — Bruce SC
I
¢ Edition
3 ,
| CryptoQraphy'& Network Security =

rity — Behrouz Forouzan, McGraw-Hill 1!

publication, ond Edition

ark Nelson, BPB
cation,

hnerer, John Willey & Sons Inc. Publi

il 2™ Edition
Atul Kahate,

Engineering wef 2010-11
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University of Mumbai

CLASS: B.E. (Electronics & Telecommunication Semgsm\
Engineering) Elective ';
SUBJECT: Introduction to VLSI Design
Periods per week Lecture | 4
(Each of 60 min.) Practical | 2 I
Tutorial | - ) . Ty
Hours " Marks
Evaluation System Theory Examination 3 100 ;
Practical examination - I
Oral Examination - 25
Term Work - 25
Total 150
Module Contents - Hours
Objective The objective of the course is to introduce | -

-the. students. with basics concepts of-VLSI
devices, their fabrication and design of VLSI
building blocks using VLSI CAD tools.

Pre-requisite Students opting for this course are expected
to-have. understanding- Analog and- Digital
- Integrated Circuits o o _—
1 Overview of VLSI design flow, representation of | 6hrs

CMOS logic gates,
Physics of semiconductors. MOSFET transistors.
Thres_hold voltage, |-V characteristics, MOSFET
_ parasitic, Modeling of MOS transistors in SPICE. |
2 DC_and transient response of CMOS Inverter,
Desngp of CMOS inverter for given performance
spec_nfccgtions. (Noise Margins, delay, power
dissipation and area). Design of CMOS logic
gate using Transmission Gates (TG)
Introduction to various processes involved in the
fapnegtuon of CMOS Integrated Circuits like
oxidation, diffusing, ion implantation,
photollthogra_phy, etching, metallization and etc.
(Only  quaiitative ~ treatment s expected).
Fabrication of MOSFET and CMOS Inverter
\SINg above processes. Layout and Stick

di -
a!r?c?[[?gs. Layout design rules, Layout of Inverter

12hrs

BE, VII-VII1, E&TC Engineering wel
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/ Design of Arithmetic CMOS &
5

circuits, ripple carry aqeC U 1Ke bt adder T T2hrs
adders, high speed adders ang mor oy

Introduction to Char

: : ge Sto
Logic , Domino Logjc | NOlgaAgEodies' Hneric
Design of Memory gic

elements like S
ROM and Programmable logic arrg RSAM, DRAM,

Carry look ahead

R
Large scale physical deg;
_ an, Interco
4/ Dela_y Modeling, Crosstalk, Intercogzzg:zg o
Scaling, Floor planning & Routing, I'P & o/p

Circuit, PO\_Ner dissipation and co
power Design considerations,

Clocked flip-flop, CMOS clock styles, Pipelined | 6hrs
5 systems, C_Iock generation and distribution
System design considerations. |

6/’/’-_? System design using Hardware description | 6hrs
language (HDL) like VHDL or verilog.
Watiqn: - i
1. Question paper will comprise of total 7 questions, each of 20
marks.
Only 5 questions need to be solved.
Questions will be analytical and design oriented.
Question number 1 will be compulsory and cover all modules.
Remaining questions will be mixed in nature. (e.g. - Suppose Q.2
has part (a) from, module 3 then part (b) will be from any module
other than module 3.)
6. In the question paper, weightage of each module will be
proportional to number of respective lecture hours as mentioned in
the syllabus.

nsumption, Low

Ok

Ural Examination:
Ul examination will be conducted to test the overall understanding of the

bject based on the syllabus .

;erm work:
Tﬁ;m Work shall consist of minimum six experiments and a written test.
Ustribution of marks for term work shall be as follows,
: 15 marks.
: 10 marks.
-work ensures the satisfactory

in the term-work.

Tes°zatory work (Experiments and Journal)
Th at |east one)

€ i .
Perfy "2l certification and acceptance of term

P Mance of laboratory work and minimum passing
"Ctigar 1
Tentalt(i:al list

bgio however concern teacher is free to

v .
® Practical st is given below,
ts based on the syllabus.

a \
"d conduct any other experimen

BE, VII-VIII, E&TC Engineering wef 2010-11
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' -bit full adder.
nalysis of a 1-bit fu .
(I)z;?clr? of t¥ansistor level CMOS circuits
a TG based 1-bit full adder.

1 .Timing and functi
2 . Design and simulatl

i [ tion of
3. Design and S|mu|:_:1
4 Physi%a| layout of inverter and TG:tf | adder
5. Physical layout of a TG based 1-bit fu :
6
7
8

ical layout of a D fIip-ﬂop. .
' ggi?gl;n of a}ldder/multiplier using VHDLNenlog
: Design of Sequential Circuit using VHDL/Verilog

Recommended Books:

Text -

1. P. Uyemura, Introduction to VLSI Circuits and Systems, John Wiley & sor,
2002. 4

Reference

1. CMOS digital Integrated Circuits Analysis and Design, Sun
Leblebici, McGraw hill international Editi
2. Digital integrated Circuits A '
(Prentice Hall of India Pyt Ltd)
3. Principles of CMOS VLS| Design, Neil H.E Weste, Kamran Eshragain
4. CMOS ckt design, layout and simulation, R. Jacbob Baker, Wiley Publication
g.rF,undamentals of Modern VLS| Devices by Yuan Taur, Cambridge Universiy
ess '

6. VLSI Design ang Technology, Bose D.N., New Age International

. ung-Mo Kang, yyg
ons, Electrical engineering serjes

design perspective, Jan M abaey, PHI pyt 4

-—

University of Mumbai
CLASS: B.E. (El i . -
Engineering)( ectronics & Telecommunlcatlon ! Semester - VII

—= Elective
- \\ =
SUBJECT: SPEECH PROCESSING :
Pgriods per week -
(Each of 60 min ) *\chttprel 4
. w 2
I Tutorial | -
= i
Evaluation System Theory Examinatic Hours
z . naton| . 3
: Practica| €Xamination -
\‘\ py = =
Oral Examination -
T Temwo—
w )

20

Al
010
BE, V"‘VI", E&TC Engineering wef 2

(} Scanned with OKEN Scanner



Module

ctive

~ Contents —_—

Hours

To introduce th —

- e characterist
cs’:;c_;mna!s and the related time ;‘sd of Speech
ain methods for speech ana|YSi;requency

NATURE OF SPEECH SIGNALS Speech

Egz’i‘léztlo?]ar?uerghaor}ism, Classification of speech
, ' speech signal, model '
Sﬁ?egh p;oductlon. Speech signal proceesssing
gpe% Cie zigspt?ecg.processing, digital models for"
: nal, Digital pr i

S nale , Dig processing of speech

9hrs

TIME DOMAIN METHODS FOR
PROCESSING SPEECH
Time d_omain parameters of speech, methods for
extractlng the parameters, Zero crossings, Auto
correlation function, pitch estimation.

9hrs

FREQUENCY DOMAIN METHODS FOR
SPEECH PROCESSING

Short time Fourier analysis, filter bank analysis,

spectrographic analysis, Format extraction, pitch

extraction, Analysis - synthesis systems. B

9hrs

ohrs

LINEAR PREDICTIVE CODING OF SPEECH

Formulation of linear prediction problem in time
domain,  solution of normal equations,
Interpretation  of linear prediction in auto

correlation and spectral domains. _

9I:1rs

ks
2.
3. Questions will be analytical
Question number 1 will b

R

_speaker verification.

HOMOMORPHIC SPEECH ANALYSIS

Central analysis of speech, format and pitch
estimation, Applications of speech processing -
Speech recognition, Speech synthesis and

Th i
&y Examination:
Question paper will com

marks.
Only 5

prise of total 7 questions, eac

questions need to be solved.

e comp

BE, VII-VIIL E
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ini ' il be mixed in nature, (g

maining questions wi (6.9, . g

3. E:s part (a) from, module 3 then part (b) wil| e fromuapnpose g

other than module 3.) f ym‘)duge |

6. In the question paper, weightage of each mogy)e Will g |

. proportional to number of respective lecture hours as |
the syllabus.

Oral Examination: |
Oral examination will be conducted to test the overg) undefstandi
N9q

the subject based on the syllabus . 0y

entione[] !

Term work: i . :
Term work shall consist of minimum five experiments & 3 tutorials gny ™

test.
The distribution of marks for term work shall be as follows,
Laboratory work (Experiments and Journal) : 15 marks_

Test (at least one) : 10 marks.
The final certification and acceptance of term-vs_/ork. ensures the Satisfagy,
performance of laboratory work and minimum passing in the term-work }

Recommended Books:

TEXTBOOK :

Rabiner L. R. and Schafer R.E., “Digital processing of speech signals”, Prentice
Hall, 1978,

References
1. Owens, F.J., “Signal Processing of Speech”, Macmillan, 1993.

2. Deller J.R. Proakis J.G. and Hanson J.H, “Discrete-Time Processing of
Speech Signals”, Macmillan.

3.Applied speech and Audio Processing with MATLAB examples, lan
McLoughlin Cambridge University Press 2009.

4. Digital Speech: Coding for Low Bit Rate Communication Systems, 2nd Edito"
A. M. Kondoz , Wiley -

¥ U,l
el 20!
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—

————
———

/ Universit _— T
- y of Mumbai
555: BEE (Electronics & Telecommunicatig d
| GLgmeering) n I?Iemester —Vii
n ] ) ecti
EUBJECT- ELECTRONIC PRODUCT DESIGN ive
K -
ds per W?e — Lecture| .
\ perS o 60 min.) Lecture [4
‘ (Ealch ———— Practical | 2
( Tutorial | -
: Hours Marks
Evaluatlon System T@y Examination 3 100
Practcl)cal examination - A
o ral Examination ]
- 25
C Term Work - 25
- Total 150
o C - -
Viodule Contents ] Hours
objective To cover product design & development | -
stages and total coverage of product
assessment by introducing the basics of
reliability and quality of electronic product
and then discusses the various modes and
causes of failure.
L L
i T Product Design and development 12hrs
Introduction, An overview of product
development & product assessment, Pilot
production batch, Concept of availability,
Screening test , Environmental effects on
reliability, Redundancy, Failsafe system,
Ergonomic & aesthetic design considerations,
Packaging & storage
Estimating power supply réquiremeqt (Powgr
supply sizing), Power supply protection devices
Noise consideration of @ typical system, Noise
in electronic circuit, Measurement of noise
Grounding, Shielding and Guarding
Enclosure sizing & supply requirements &
materials for enclosuré and tests carried out on
enclosure '
- Thermal management and its types
e

4
" BE, VII-VIIL, E&TC Engineering wef 2010-11
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PCB designing
Layout, PCB sizes, Layout — Genera| rules g

parameters. Recommendations for decouypi,
bypassing. Design rules for digital circyit pCBg
analog circuit PCBs &

Noise generation, Supply & ground condyctqy

Multilayer boards

Component assembly & testing of assemb|eq
PCB, Bare board testing. Component assembly

techniques
Automation & computers in PCB design,
Computer aided design , Design automation
Soldering techniques, Solderability testing

Study of packages for discrete devices & ICs, IC
reliability issues. Parasitic elements

Calculations of parasitic elements in high speed
PCB. High speed PCB design and points to be
considered for designing the high speed PCBs

Mounting in presence of vibration. SMD
assemblies

Board layout check list. Tests for multilayer PCB

‘Cable
3 Hardware design and testing methods 6hrs

Logic analyzer, its architecture & operation and

Use of logic analyzer

Spectrum analyzer

Network analyzer,

Oscilloscope , DSO trigger modes

Examples using MSO

Signal integrity issues

Use & limitations of different types of analysis

Monte Garlo analysis . _,———/J/
24 BE, VII-VIII, E&TC Engincering "¢ !
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Me

thods of Program flow representation
Structured Program construct
Testing & debugging of program
Software design

Finite state machine

Decision to use asse '
mbly & / or high level
language for software developmengt ’

Assembler
Compilers, Compilers design
Simulators, CPU Simulators

Emulators

6hrs

Product testing
Environmental testing for product. Environmental

test chambers & rooms. Tests carried out on the
enclosures

Electromagnetic compatibility (EMC) with respect
to compliance. Electromagnetic compatibility

(EMC) testing . Conducted emission test (time
domain methods). Radiated emission test

Basics on standard used. Instrument
specifications

(:Shrs

6hrs

Documentation _
PCB documentation- Specifying laminate grade,
drilling details, PCB ﬁnish.- Tin, solder, gold,
silver plating, hot air leveling, and bare board
testing. Understanding advantages and
limitations of each _
ion- bill of materials,
Product documentation t?:)”n?a Ty for

Production test specification-
real circuit, Interconnection diagram- A case

study., Front and rear panel diagrams for

selected product ___——

BE, V11

(} Scanned with OKEN Scanner

_vIlI, E&TC Engincering wef 2010-11




. tingm
Manuals- Instruction or opera al
Service and Maintenance manual, Fay|t ﬁnding \

tree _ :
Software documentation practices- For s

programmes, Assembly  programmeg i
particular focus on development of Programpm
by several engineers simultaneously.

Theory Examination: _ .
ry 1. Question paper will comprise of total 7 questions, each °f20\
marks.

Only 5 questions need to be solved. '
Questions will be analytical and design orienteq.

Question number 1 will be compulsory and cover g Modyleg
Remaining questions will be mixed in nature_. (e.g. - SUPDOse'Q
has part (a) from, module 3 then part (b) will be from any meg 2
other than module 3.) Ule
6. In the question paper, weightage of each module wijj be
proportional to number of respective lecture hours ag Mentiongg
the syllabus. : in

Oral Examination:
Oral examination will be conducted to test the overal| understand;ng of

the subject based on the syllabus .
Term work:
Term work shall consist of minimum four experiments & 3 tutorials anq 4 Written
test. ‘ '
The distribution of marks for term work shall be as follows,
Laboratory work (Experiments and Journal) . 15 marks.
Test (at least one) : 10 marks.

S

The final certification and acceptance of term-work ensures the satisfactory
performance of laboratory work and minimum passing in the term-work_

Recommended Books:
Text

1. Electronic Product Design, R.G.Kaduskar, V.B.Baru Wiley lhdia
Reference '

1. Printed Circuit Boarq design and tech W4
Tata McGraw —aHiH-CEDTg nology — Walter C Bosshart

2. Handbook of Printed Circuit manuf :
. acturing - R _ k -
(Van Nostrang Reinhold Company, New \?ork) rmond H. Glar

3. Electronic testip and f; ; :
Publication, lndig) ault diagnosis -G ¢ Loveday (Ah wheeler

4. Electronicg Engineers ref
e ; e .
Butterworths Pubjicatio, C;e_,”‘L’Jng’OOk Sth Edition ~ Edited by F.F. Mazd

3. Principles of Reliab| - ;
Internationg| © Soldering Techniques, Sengupta R., New Age

26
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UNIVERSITY o)

MUM]
OF 1 3A1
SCHEM&- B.E I\IIE?TRUCTION AND EVALUAT)
program R RLE: ectronics ang Telecommunicati ON (R2007)
for semester : Cation Engineecring,
e No. of Periods perweek Dorafie————— S
} (60 minutes each) o on
. Marks
. Prames —T——u | Theory
| subjects | Lect | Practi- Ty Papers  [Fhoom Total |
ure | cal ial | (Hourey | 'M€OTY | Term-work Oral
N / 4 2 I i
4 - YT
/?/ I\cﬂgrt:':rlgunicatio 3 100 25 25 150
S stemS — |
N tals | 4 2 —— :
amenta - 3
d "Microwave 10 25 28 e
; in
W— 2 .
Tcomputer tio < R 3 100 25 25 150
] Communlcfsl
‘H/Nf%e i Tt
< Tpiscrete 3 100 25 25 150
signal 9
processin 1 -
7 project stage - - - 4 [ . 55 55 50
+Telective-V 4 2 - 3 100 25 25 150
| sem _ 7 A
/L’”T’oTaT,,. 20 10 4 - 500 —- 150 150 800
GHENE FOR OFFERING ELECTIVE TO STUDENTS (Any ONE): BE, VIl Semester
A SEM VII: SEM VII; SEM VII:
10ATA COMPRESSION AND | 2INTRODUCTION 3.SPEECH 4.ELECTRONIC
BNCRYPTION TO VLSI DESIGN PROCESSING PRODUCT DESIGN

scheme for Semester VIii

No. of Periods per week
(60 minutes each) Duration Marks

I ‘ of
{v| Subjects Lectur | Practi- | Tuto- Theory Theory | Term-work Oral | Total
' e cal rial papers
'FJ (Hours)
{' |Advance 4 2 - 3 100 25 25 150
1 |Microwave
{_|Engineering ’ —
1 | Optical Fibre 4 2 - 3 100 .25 25 150
{_|Communication

' [Wireless 2 2 5 3 100 25 25 | 150

Network '

[~

[Froject staae - - 5 . - 50 100 | 150
et stage-ll
| |Elective-vy 4 2 - 3 100 “d 25 | 150
- ' 0 200
: SHE sol... 18 8- : S (Ar 0NE)'4I§g VIl Sem:sﬁter 0
':‘vam.ME FOR OFFERING ELECTIVE TO STUDEQEM (\llﬂy : BE, SENViT _
{lines SEM Viil: : .

MAGEPROCESS]NG 2 SATELLITE | 3. TELECOM NETWORK | 4. MICROWWAVE

. N MANAGEMENT INTEGRATED.

: COMMUNICATIO CIRCUITS a
%au BE, V1i-VIII, E&TC Engineering wef 2010-11
g b
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Engineering)

SUBJECT: Advanced Microwave Engin

Periods per week
(Each of 60 min.)

Evaluation System

Module

Objective

R
University of Mumbai \

[CLASS: BE. (Electronics & Telecommunicat

28

ion SGW ’
]
eering \
. — Lecture | 4 |
= Practical | 2 ==
———— Tutoriat | - \\ |
y Hours Mak\
Theory Examination 3 s
Practical examination - &__%\
Oral Examination - 2'5
Term Work =i 2
] Total %
Contents \N%
— | §
This course will help students understand the | ——
basic principles and advanced applications of
Micrawave.. Engineering, as well as different:
amplifier design, oscillators design, and mixers,
“—\\
TWO-PORT NETWORKS G
Two-Port  Parameters:  S-Parameters. s. |
Parameters from Spice Analysis. Stability. Power |
Gains, Voltage Gains and Current Gains. Three |
Ports. Derivation of Transducer Power Gain |
Differential S-Parameters. Twisted-Wire Pajr |
Lines. Low-Noise and High-Power Amplifier |
Design. i
NOISE IN LINEAR TWO-PORT |
Signal-to-Noise Ratio. Noise Figure |
Measurements. Noise Parameters and Noise |
Correlation Matrix. Noise Two-Port Description,
Noise Figure of Cascaded Networks. Influence of
External Parasitic Elements. Noise Circuits. Bhrs
Noise Correlation in Linear Two-Ports using
Correlation  Matrices.  Noise Figure Test
Equipment. Determination of Noise Parameters.
Calculation of Noise Properties of Bipolar and
FETs. Bipolar Transistor Noise Model in T
Configuration.ﬁThe GaAs FET Noise Model. ]
SMALL- AND LARGE-SIGNAL AMPLIFIER | 8hrs
DESIGN
In-troduction. Single-Stage Amplifier Design—
High Gain, Maximum ~ Available Gain and
Unllatera[ Gain, Low-Noise,  High-Power,
BE, VII-VIIL, E&TC Engincering wef 2010-1
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\
Broadband, Feedback, Casami————
Distributed  and Matrix Code, Multistage
/ M '
i

Amplifiers.  Fre ultimeter-
quency - eter-Wave
CE)){;al\r;lwA)IesAof ,1_-9-GHz chugz)énerzs.1 Design
DMA - Amplifiers, Stabilit 1-GHz W-
Limitations. Yy Analysis  and
POWER AMPLIFIER DEaImi——————

IFIER D _
i ESIGN 8hrs

Introduction. Device
Characteristics. Optimum Loa
Power Amplifier Design.
Eower %stri'bfuted Amplifiers,
ower Amplifier ili
Power A P Stability. Am
OSCILLATOR DESIGN 10hrs

g‘;‘;ﬂgft'ogécompressed Smith Chart. Series of
_ sonance. Resonators. Two-Port
Oscnlgtor Design. Negative Resistance from
Transistor _Model. Oscillator Q and Output
Power. Noise in Oscillators: Linear Approach.
An.alytlc Approach to Optimum Oscillator Design
using S Parameters. Nonlinear Active Models for
Oscillators. Oscillator Design using Nonlinear
| CAD Tools. Microwave Oscillator Performance.
Design of an Oscillator using Large Single Y
Parameters. Example for Large Single Design
Based on Bessel Functions. Design Examples
for Best Phase Noise and Good Output Power.
CAD Solution for Calculating Phase Noise in
Oscillators.  Validation ~ Circuits. Analytical
Approach for Designing Efficient Microwave FET

and Bipolar Oscillators.

Modeling and
ding. Single-Stage
Multistage Design.
Class of Operation.
plifier Linearization

Theory Exan
Ory Examination:

MICROWAVE MIXER DESIGN 6hrs

Introduction. Diode Mixer Theory. Single-Diode,
Single-Balanced, and Double-Balanced M!xers.
FET Mixer Theory. Balanced FET Mixers.
Special Mixer Circuits. Using Modern CAD

Tools. Mixer Noise.
Diode mixer theory, sing
mixer, FET mixer theory,

le diode mixer, balanced
balanced FET mixer

- Question paper will comprisé of total 7 questions, each of 20 marks.
' gnly 5 questions need to be sodl\:jed.. ented

- Questions will be analytical and desian -

- Question number 1 wil); be compulsory and cover all modules.
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stions will be mixed in nature. (e.g. - Suppose

(b) will be from any module Other'tz hag

. Remaining que
° han Dafl

(a) from, module 3 then part

module 3.) htage of each module will be pq

jon paper, weig ; A oty
6. L”umgeiuoisrtéospgct?ve lecture hours as mentioned in the Sy”abus_ Nal g,

Oral Ex%l?;?zg;’:w}naﬂon will be conducted to test the overal under

Stang
the subject based on the syllabus . nyq

f

Term work: _ . . eriments & _
Term work shall consist of minimum' four exp S four tutor,alS ang

written test.
The distribution of marks for term work shall be a; follgws,
Laboratory work (Experiments and Journal) 15 marks.

: 10 marks
Test (at least one) _ -
‘The final certification and acceptance of term-work ensures the Satisfact,

performance of laboratory work and minimum passing in the term-work

a

Recommended Books: .
1. Microwave Circuit Design - George D. Vendelin, Anthony . Pavig ¢
Ulrich L.  Rehde John Wiley & Sons publication |
2. Radio Frequency and Microwave Electronics - Matthew M. Radmaneg;
Pearson Education Asia publication

University of Mumbai
CLASS: B.E. (Electronics & Telecommunication Semester - VI
Engineering) 7
SUBJECT: Optical Fibre Communication
Periods per week Lecture 4
(Each of 60 min.) Pracﬁcal 2
— Tutorial | - ]
_ ] ' Hours | Marks
Evaluation System __Theory Examination | 3 | 00
Practical examination | - .
: Oral Examination E 25
- Term Work - 25
— : : Total 150
Module Contents ] = | Hours
. " = = - - _/
Objective ;rhoro:nl-.d((e)rs:?n? the concept of transmission | -
g Ical Fibre.
| e Oplet b -

30 0-1)
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, Optical Receiver Operation:

MMunications: 8hrs

fit_)er communication,

Light Prop;gation in Optical Fiber:

theory trarl1|;?nr _types, rays ang 'modes r
ISsion,  electromagnetic r'nogg

theory propagation, si
) , , singl .
fibers, linearly pOlarizedgrﬁo;ne?ge and multimode

Fiber Optics Technology: o
Fiber materials, fib i rs

- , Tiber fabricati '
optic cables, couplers, splices, connectc:?sn, fiber

Signal DATtgradation in Optical Fibers: 8hrs
ernation, dis ‘ '
bandwidths, modecoupliﬁZTSlon’ bit rate and
Optical Sources and Detectors: ghrs |

N Related semiconductor physics, light
emitting diodes, laser  diodes, their
characteristics  modulation ~ circuits, optical
detection  principles,  quantum efficiency,
responsively, n time photo detector noise, PIN

and Avalanche photodiodes. 7
8hrs

Noise, Receiver capacitance, receiver

structures, pre-amplifiers. 7
8hrs

Teory Examination:

Optical Fiber Systems:
rise time budget,

Link power budget,
coherent

analog systems, digital systems, :
homodyne and heterodyne detection,

systems-
multiplexing.
Optical Fiber Measurements: .
Measurement of attenuation,
profile, numerical

dispersion, refractive index

aperture diameter, OTDR.

mprise of total 7 questions, each of 20 marks.

be solved.

I. Question paper will co
Only 5 questions need t0

2

3 . .
" Questions will be analytica iented.
.

| and design oOf
pulsory and cover all modules.
(e.g. - Suppose Q.2 has part

ed in nature.
|| be from any module other than

guestion number 1 will be com
( emaining questions will bé MXE.
a) from, module 3 then part () W!
Module 3.)

-V, E&TC Engineering wef 2010-11
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tion paper, weightage of each module Will be pro.

6. Lnutmhseqrugcsrespgct?ve lecture hours as mentloned in the Sylgpb%rgonal .
ination:

Oral Exa(;?:;g(amination will be conducted to test the overg)| Underg,.
the subject based on the syllabus . a“dlng ’
Term work: ' . :
Term work shall consist of minimum six experiments and g
The distribution of marks for term work shall be as follows,
Laboratory work (Experiments and Journal) : 15 marks,
Test (at least one) 1 10 marks,
The final certification and acceptance_ of term-vx_/ork_ ensures the Safy
performance of laboratory work and minimum passing in the term'WOrk_ &y

Practical list

1. Analog fiber optic system
2:  Digital fiber optic system

3 Measurement of numerical
) aperture

4. Measurement of attenuation
S. Measurement of pulse spreading
Multiplexing in fiber optic system

6
7. Light source characteristics
8

Measurements using OTDR

Recommended Books:
Text Books:

1 Optical Fiber Communication - John Senior Prentice Hall of India P.Ub"Ca“on'
- Optical Fiber Communication - Gred Katse: Mc- Graw Hill Publication

: ( [ - Djafar K. Mynbarv, Lowell L. Scheiner ta M
2. Optical Fiber Communication - Selvarajan, Subartkar, T. Srinivas 2
Graw Hill Publication ’

3. Fundamentals of Fibre
B.P., New Age Internation
4. Fiber Optic Communic
5. Fibre optics and Opto
6. Rajappa Papannar
Perspective, Penram |

32

pal
: - m,
Optics in Telecommunication and sensor Systé

al

ation, Agrawa| 3 edi, Wiley : i
electronics by Khare Oxford University PresS ot

eddy, Lightwave Communication Systems: |
Nternationa| Publishing fzﬂlo’ﬂ ‘:
. e
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5: B-=
A5

University of Mumbai

cs & Telecommunication Semester - VIl

0 .neering)
WWORK
W Lecture [ 4 — |
Pe”"dzfﬁo min.) . Practical | 2
V Tutorial | -
- Hours Marks
W Theory Examination 3 100
puald ~ Practical examination - -
Oral Examination . 25 '
/ i Term Work N 25
4 Total | 150
Wg/iontents Hours |
objectivef To understand the concept of wireless WAN, | -
. WAP and different IEEE standards.
[ 3 _ _
T Wide Area Wireless Networks (WANs) — GSM 8hrs
Evolution
Introduction, GSM evolution for data, Third-
Generation (3G) Wireless Systems
UMTS Network Reference Architecture, Channel
Structure in UMTS Terrestrial Radio Access
Network, UMTS Terrestrial Radio Access
Network Overview UMTS Core Network
Architecture, Adaptive Multi-Rate Codec for
T UMTS, UMTS Bearer Service,HSDPA.
Wide Area Wireless Networks (WANs) -
CDNA One Evolution
Introduction, cdma2000 Layering Structure,
Forward Link Physical Channels of cdma2000
Forward Link Features, Reverse Link Physical -
Channels of cdma2000 rs
Evolution of cdmaOne (1S-95) to
cdma2000, Technical Differences between
N cdma2000 and WCDMA.
Planning and Design of Wide Area Wireless 8hrs
Networks
Introduction Planning and Design of a
Wireless Network, Radio Design for a Cellular
d Link Budget .

Network, Receiver Sensitivity an

BE, VII-VIII, E&TC Engineering
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noplication Protocol (WAP)
Wireles::‘ol:«qppl:/ci/a;)‘t":)0 and the World Wide gy,
Introducti Introduction to Wireless Applicatiop
ml The WAP Programming Model ,\wap
Architecture WAP Advantages_ and
Disadvantages , Applications of WAP, imode.
imode versus WAP.

Y

Wireless Personal Area Network — Bmm
° Introduction, The Wireless Persona|
Network , Bluetooth (IEEE 802.15.1_),
Definitions of the Terms Used in .Bluetooth,
Bluetooth Protocol Stack, Bluetooth Link Types,
Bluetooth ~ Security, ~ Network  Connection
Establishment in Bluetooth, Network Topology in
Bluetooth, Bluetooth Usage Models, Bluetooth
Applications, WAP and Bluetooth
Wireless Personal Area Networks (WPAN):
Low Rate (LR) and High Rate (HR)
Wireless Sensor Network, Usage of Wireless
Sensor Networks, Wireless Sensor Network
Model, Sensor Network Protocol Stack, ZigBee
Technology, IEEE 802.15.4 LR-WPAN Device
Architecture, IEEE 802.15.35 — Ultra WideBand,
Radio Frequency Identification.
6 ' Wireless Local Area Networks (WLANS) 6hrs
WLAN Equipment , WLAN Topologies, WLAN
Technologies, IEEE 802.11 WLAN
Joining an Existing Basic Service Set, IEEE

802.11n , IEEE 802 16 World Interoperability for

MicroAccess, Inc. (WIiMAX).
Theory Examination:

Question Paper will com
Only 5 questions need t

Areg

prise of totg| 7

questions, each of 20 marks.
O be solved,

SENFRENIN

In the question Paper, weij h i ortiOnaI to
number of respe ' Velghtage of each-module will be prop

ctive lectyre hours ag mentioned in the syllabus:
Oral Examination:

Oral exami

Nation wil| p
the subject © conduc

~ging @
b ted 1o test the overall understa
ased on the Syllabuys

oL
34 . wcfzﬂlo
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-5 k: . -
wo | consist of minimum S; ,

i ha iX ex .

: f"r.n Work > Periments & tutorials and a written

ralo ne) -
0" least O™/ . . 10 marks
inal Certuflcatlont a:nc?N ac:(ceptange_ of term-work ensures 'the satisfactory
fié nance of laboratory Work and minimum passing in the term-work

“commended Books:
¢ .
ot reless communication and Networking-Vijay G N
. wireleSS Communication_Singal TMH jay Garg, ELSEVIER Inc.
efe.rence Books ,
¥ 1 Next Generation Wireless Systems and Networks: Hsiao — Hwa Chen

" \lohsen Guizani — Wiley | !
. Wireless and Mobile Networks-Concepts and protocols: Dr Sunilkumar S.
' \lanvi, Mahabaleshwar S. Kakkasageri-- Wiley
|, Essentials of UMTS: Christopher Cox—Cambridge

B. E. Electronics and Telecommunication Engineering
Fourth Year Semester Vil

Subject — Project -li

Prbject Hour: 8 Hrs/week Term work: 50 marks
| Oral / Practical/ Presentation /

Demonstration examination: 100 marks
- Total marks= 150 marks :
lote: One faculty will not guide more than 3 projects in a semester. For every

Joup allotted to faculty the load is considered as 2 Hour per group (Internal/
Mﬂoject) per week, be specified in the time table of faculty.

ependently to put the

Rationale: Project allows the student to work ind _ -
tion engineering theory into

r:‘”t’.'.edge of Electronics and Telecommunica
Clice.

oo Detailed description __._____
i Minuation o the efforts taken towards building the project in VI semester,

fnenquthv”l semester, students are expected 10 complete their project idea and
I © set goals and compile the project report.

1 L PR

i, . YOJECT REPORT

ﬁnalrrgulde will give you specific instructions as to the expected content of your
| %Poﬁ should cover the progress that has been made, including
5 ver the progress == ———

BE, VII-VIIIL, E&TC Engineering wef 2010-11
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Jata design drawings, ang

el a
ined, graphical datd, "~~~ . Details Stat
Li?]uclltjsi:r?staallgg recgcyamme-zndanons (éf r?lr;ggﬁztla;e)s.ources acr)\fc:r;i:r)? e)(pe@nr]ient Qf
se ! i
data, computer programs, purcha fiiciently complete that a stu%;e ) etcmental

. t be su Nt o1 M
be included. Your report mus Sur report and would e cor My
your project would benefit from Y be r@qmmu

Iy
oy §
duplicate any of your work. oy

JECT MARKING SCHEME. .
z?r)oject used to assign marks In three general categories, ag eXPlaine

Achievement in each of these are?géf/f))'”tg:i'dtg 3\/ ilslu:\(lsaelzzftﬁ gg%e% d be'%

roject Goals & Achievements 0): © _ @
;e Jgoals and whether the goals were achlet\]/ed.tAJt’tf;?Llagh Projects wj dfiflce“'ty .
always extremely important to set goals at the sta el ptr_ OJeCt_and Work Of it
these goals. The project goals shogld be sst. in collaboration with g i Wayg
an effort should be made to establish a rsallstlc scope for the Project lnea”d
cases, it may become apparent as the project progresses that the °rigina| Somg
need to be adjusted and a modified set of goals must be set. Qogl|
Final Report Quality & Content (40%): This is an evaluation of the quality ofy, |
final report based on the report format, the clarity. of Communication anq t:e |
analytical content. - ' . 3
Student Organization, Creativity & Effort (40%): This portion of th
reflects the student's performance, with emphasis on effort,
creativity and initiative.

© evaluay,
Organizagy,

‘Project Report Outline _ .
The hard-bound report will contain following details:

o Title

Certificate

Acknowledgement (if any)

Table of Contents :

List of Figures

Abstract

Introduction

Literature Survey

Mathematical Modeling/ Analysis and Design

Implementation

Result and Discussion

Conclusion and Future Scope

Reference

Appendix (optional) P
i ' Term work i

Term work shall consist of the above mentioned activities which shall be

evaluated and shall carry a weight-age of 50 marks. ERRHE |

_ Oral Examination

The oral examination shall be conducted on the basis of presentation/ racticd’ .

36 efzolo'” |
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. ' en by the stuent and sh

- _—ion 9V shall car .
monsﬂa ry a Weightage of 100 marks.
f

|/ | ___ University of Mumba;

& Electronics & TelecommUn. —

(55 ?'2')( cation Semester — vjj

iﬁl';\;neerlr,'pigital Image Processing &ﬂﬂ{e

f EGT'/«’T’T”_\\
el wee

5UEJ pel ™~ i Lecture [ ————
60 mln-)

- %de ———w 2
e IR weal|a T
@j _— . _\:ut\O& - H i
| —iion System Theor Ex:aminam‘:"og:er '\fa[)ks
Hlua _ Practical €Xamination | . 1 0

Oral Examjnation *

- 25
7 _Total I

150

‘Contents - —
[ The objectives of this -

Hours

widely used in digital

- Expose students to curren
issues that are specific to
systems

- Develop hands-on experience in using computers
to process images.

image processing
t technologies and
image processing

:1' Digital Image fundamentals . 4 hrs

Digital Image Representation, Elements of digital
Image processing systems, Elements of Visual
Perception, Sampling and Quantization, Basic
relationships between pixels.

1 Image Transforms _

2D DFT and its properties, Walsh Transform, | 10 hrs
Hadamard Transform, Haar Transform, Discrete

é Cosine  Transform, Slant Transform, Hotelling

) Transform.

I

‘5 Image Enhancement

4>~ | Spatial Domain Methods, Point Processing, | 10 hrs

BE, VII-VII], E&TC Engineering wef 2010-11 .
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________,‘——-——‘,—""'—_- N - -
Neighbourhood Processing, spatial domm

Zooming, Enhancement based on Histogram \
modeling, Enhancement 1N Frequency  domgjp,

Frequency domain filters, Generation of spatia| Mask
from frequency domain.

- \\
4 Image Compression = ,
Fundamentals, Image Compres§ion model, 1 :
Redundancy, Error Criteria, Information Theory fq, 0 hrg
Image compression, Lossy and lossless compressijon
techniques, Image compression standards.

5 Image Segmentation — |

Image segmentation based on discontinuities(Point 4h
Line & Edge detection), Edge Linking, Thresholding - s
(Global, Local, Optimum), Region based Segmentation

6 Image Restoration D
Model of Image degradation and Restoration Process,
Noise models, Spatial Filtering, Frequency Domain | 10 hy
Filtering, Modeling the degradation function, Inverse »

Filtering, Wiener Filtering

Theory Examination:
1. Question paper will comprise of total 7 questions, each of 20 marks.

2. Only 5 questions need to be solved.

3. Questions will be analytical and design oriented.
4

5

. Question number 1 will be compulsory and cover all modules.

. Remaining questions will be mixed in nature. (e.g. - Suppose Q.2 has part
(a) from, module 3 then part (b) will be from any module other than
module 3.) '

6. In the question paper, weightage of each module will be proportional o
number of respective lecture hours as mentioned in the syllabus.

Oral Examination:
Oral examination will be conducted-to test the overall understanding of
the subject based on the syllabus .

Term work:

Term work shall consist of minimum eight experiments from the suggeste
‘such that all the modules are covered & 2 tutorials and a written test.

The distribution of marks for term work shall be as follows,

d List

- e
38 BE, VILVILL, E&TC Engincering wef 20
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] ok (Experiments) - 15 marks
o 0 e) | .
1 oriione) + 10 marks,
fzgf(ﬁ]tal tification and acceptance of term-work
; |

i/

ace of laboratory work and minimym Passing inetraseutres the satisfactory
erm-work.

ist
IIt?al and Tonal Resolution

: ctical
prﬂ1‘ sp;1 ¢ Rotation, Scaling, Translation

: [m d Inverse Tr m |
|, ard an lransfor . Compari
o Paring Inverse lransform with Image

4
daffé am Equalization

| gisaﬂgl Domain filtering (High Pass, Lowpass 1y

; Ffeque ncy Qom?in Filtering (Butter'worthpﬁlt;r,)ngh e
6. Omomorphlc Filtering

© rompression codes

9. mage Thregholding

0. Impulse Noise removal )
11.Gau55ian Noise removal |

gebomme"ded Books:

o - '

4, Digital Image Processing- By R. Gonzales, R. Woods- Pearson Education
. Fug?arrt\_entals of Image Processing- By Anil K. Jain, Prentice Hall of India
~ Publication |

 Reference

1. Image Processing Analysis and Machine vision- Milan Sonka. Viciav
Hivac, Roger Boyle- Thomson Learning Publication ’

2. Digital Image Processing, Pratt, 3™ edi, Wiley India

(: University of Mumbai

gLA_SSI BE (Electronics & Telecommunication | Semester — VIl
| M 7 Elective
| Mellite Communications o
=(Ea"‘;]d5 per week Lecture [4

! 1 0f 60 min.) Practical | 2 B
i Tutorial | -
W Hours Marks
~9lon System Theory Examination 3 100
| Practical examination - -
\ Oral Examination - 25
& Term Work - 25
- Total 150

BE, VII-VIIL, E&TC Engineering wef 2010-11
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Module Contents ]
To understand the concept of m

launching and its operations.

Objective

—_—

]

s

Introduction: o
1 General background, frequency allocations for

satellite services, basic sat'ellit.e: System, system
design considerations, applications.

Bhrs

Satellite Orbits:

Introduction, laws governing satellite
motion, antenna look angles, antenna mount,
limits . of visibility, Earth eclipse of satellite,
inclined orbits, sun-synchronous orbit, launching
of geostationary satellites.

|

2 | Wave Propagation and Polarization:

Introduction,  atmospheric  losses, i
jonospheric  effects, rain attenuation, other
impairments, antenna polarization, polarization
of satellte signals, cross polarization
discrimination, ionospheric depolarization, rain | 6hrs
depolarization, ice depolarization.

3 Communication Satellites: ' 10hrs
Introduction, design considerations, lifetime and
reliability, spacecraft sub systems, spacecraft
mass and power estimations, space segment
cost estimates.

Satellite Antenna:

Antenna basics, aperture antennas,
parabolic reflectors, offset feed, double relflector
antenna shaped reflector systems.

4 Link Design: ) B 8hrs
Introduction, tfransmission losses, link
power budget equation, system noise, carrier to
noise ratio for uplink and downlink, combined
_uplmk and downlink carrier to noise ratio,
Intermodulation noise. L —

40

. .11
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 Earth Stations: = T———
6hrs
Int ' i
general con;iOdUCt‘lon' design _ considerat
guration and charac‘,terist?‘l .
| ics.
Multiple Access Techniques:
SNy Introduction, FbMA Bhrs
environ[r)nMA| operation in a m,ultiple TEQQA’
ent, CDMA, multiple access exampl "
P ples

meory pramination ;

._ Jestion paper will comprise of total 7 questi

‘:. ‘.1. Ay 5 questions need to be solved. ueciions, each of 20 maris.

g questions will be analytical.

4 question number 1 will _be compulsory and cover all modules. -

e ning questions will be mixed in nature. (e.g. - Suppose'Q.Z has part

Remai
odule 3 then part (b) will be from any module other than

= (o) from, m
.~ module 3.
;. Inthe ques
- umber of resp

tion paper, weightage of each module will be proportional to
ective lecture hours as mentioned in the syllabus.

i

gl Examination:
= Oral examination will be conducted to test the overall understanding of
the subject based on the syllabus .

Term work:
Term work shall

lest.
The distribution of marks for term work s

 Laboratory work (Experiments and Journal)
o lest (at least one)

A The final certification and a
A erformance of laboratory Wor

consist of minimum six experiments & 3 tutorials and a written

hall be as follows,
- 15 marks.

- 10-marks.
cceptance of term-work ensures the satisfactory

k and minimum passing in the term-work.

4 fecommended Books:
Text Books:
arsha Agrawal, Wiley India

I Satellite Communication AK.Maini; V v -
2 Satellite Communications - Dennis Roddy - 3rd edition, Mc-Graw Hill
o Ret publicatio

i “'rence

i ia - dition
R‘atellite Communications systems - M. Richharia 2nd editl

C Millan publication. :

Satellite Communication, Pratt T, John Wiley

C Engincering wef 2010-11

4
] | gE, viI-vib E&T

(} Scanned with OKEN Scanner



University of Mumbai

Engineering)

Elective

SUBJECT: Telecommunication Network Management

Periods per week
(Each of 60 min.)

Lecture | 4

Tutorial | -

Evaluation System

Practical examination R

Oral Examination -

Total

Module

Contents

Objective

To understand the concept of Telecom |
.network. management,

architecture ang

protocol.

———

Foundations: W ST

Network  management
network management model, organization
model, information model abstract syntax
notation 1 (ASN.1), encoding structure, macros,
functional model.

standards,

Network management application functional
requirements:

Configuration management, fault
Mmanagement, performance management, Error
correlation technology, security management,
accounting management, common management,
report management, polity based management,
service level management, management service,
community definitions, capturing the

requirements, simple and formal approaches,
semi formal and formal notations.

i Practical | 2 %

Hour;\

“Theory Examination 3 %
\

- - ~
Term Work _\sgg
——2 ™

RS

. - ‘[‘
CLASS: B.E. (Electronics & Telecommunication ; Semester vV

8hrs

N

Telecommunication management network
(TMN) architecture:

. Tern1inology, functional  architecture,
Information architecture, physical architecture,
TNN cube, TMN and OS| .

42

ghrs

| ' Nt
BE, VII-VIII, E&TC Engineering wef 2010 ,
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8hrs
» S€Ivice
feature
. Ciation
Information

scooping and filtering
functional units, asgg Services
management  Gommon
specification. EE00! (CMiIP)

Information Modeling for T

Rationale for

definitions, errors,
S, synchronization,

8hrs

management information

Simple
(SlelP): network Mmanagement protocol | 8hrs

SNMPV1: managed networks, sNMP
models, organization model, information model
SNMPV2  communication model.  functional
model, major changes in SNMPv2, structure of
management information (SMI), MIB, SNMPv2
protocol, compatibility with SNMPv1, SNMPv3,
architecture, applications, MIB security, remote”
monitoring (RMON) SMI and MIB, RMQN1 and

- RMONZ2.
Network management examples: 8hrs
. ATM  integrated local management
interface, ATM MIB. M1, M2,M3, M4, interfaces,
ATM. digital exchange interface management,
digita1l subscriber loop (DSL) and asymmetric
DSL (ADSL) technologies, ADSL configuration
management, performance management
Network management tools:
Network  statistics management, network
management system, management platform

case studies: OPENVIEW, ALMAP.

eory Examination:

Question paper will comprise of total 7 questions, each of 20 marks.

8“')’ 5 questions need to be solveid. ¢ cover sl modles |
Uestion number 1 will be compulsory a '

Remaining questions will be mixed in nature. (e.g. - Suppose Q.2 has part

@) from, module 3 then part (b) will be from any module other than

§ odule 3) ill be proportional to

- Inthe question paper, weightage of each mpdule wi ) e pr” Pb .
Umber of respective lecture hours as mentioned in the syllabus.
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Oral E ination:
- xaCr)rr‘;I examination will be conducted to test the overall understanding
the subject based on the syllabus . of |

4

Term work: . . .

: i experiments & tutorials i
Term work shall consist of minimum six exp and 3 Wity
test llows,

marks for term work shall be as fo

The distribution of
s and Journal)

Laboratory work (Experiment

Test (at least one) k 10 marks.
The final certification and acceptance of term-work ensures the satjs

performance of laboratory work and minimum passing in the term-work,

- 15 marks.

faCtOry

Recommended Books:

Text Books: : . .
1. Network Management: Principles and Practice - Mani Subramanian, Addisoy

Wesley, Pearson Education Asia publication.
2. Fundamentals of Telecommunication Network Management - Lakshmi Rapg,

IEEE Communication Society, PrentigehHaII of Ind__via_Egitign 1999
3 Telecommunication Network Management Technologies and Implementationg |
_ Airdarous Salah, Plevyak Thomas. Prentice Hall of India

Referencé Books: )
-1, Telecommunication Network Management - Haojin Wang

Mec- Graw Hill Professional Publication

University of Mumbai

CLASS: B.E. (Electronics & Telecommunication Semester - VIiI
Engineering) ] Elective
SUBJECT: Microwave Integrated Circuits )
Periods per week " Lecture |4 "
(Each of 60 min.) " Practical [2 MR
: " Tutorial | -
- B Hours Marks
Evaluation System Theory Examination 3 100
Practical examination - -
: Oral Examination - 25
_ Term Work - I
_ : Total L/_lsfo’/
44 ~ BE, VIL-VIIL, E&TC Engineering Wl 20101
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i

TR\, s o

s \ i s e
ke f:.;?s&iﬁm"”g:&‘% .

" Contents I
~To understand the integ

Hybrid MICs : I

Hours

; . ratio :
devices in the form of |C, N of microwave
N

Definition,  characteristics
with c_:or_lve_ntlonal circuits, fields ,of
and limitations and criterig for the choice of
substrate material; thin fiim hybrid circuits. thick
film hybrid circuits, artwork, mask m’aking

photolithography, resistor stabilization sawing
brazing process, wire bonding. | '

comparison
application

9hrs

Monolithic MICs:

Definition, substrate structure, doping by
ion implantation ohmic contact, metal resistive
layers, gate metal, dielectric second level metal,
dielectric and air bridge vias, substrate vias, final
wafer process steps. '-

9hrs

Micro strip Lines:

Planar wave guides, non- TEM
propagation, line impedance definitions, quasi-
static approximations, quasi-static line
parameters, micro strip open circuits and gaps,
micro strip corners, step changes in  width,
dispersion analysis, micro strip characteristic
impedance, symmetric T junction, full wave
analysis of micro strip propagation, LSE and
LSM potentials, spectral domain analysis,
dispersion relation for open micro strip, spectral
domain impedance analysis, dispersion relation
for open micro strip, spectral domain impedance
analysis, Green's functions, milimeter wave

modeling of micro strip lines.

9hrs

Coupled Line Propagation:

Wave equations for coupled lines,

propagation models, coupled Iine. parameters,
coupled line parameter variations with frequency,

directional couplings, Lange coupler coupled line

9hrs

BE, VII-VII], E&TC Engineering wef 2010-11
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ir treated as a four port, W
Sﬁgrat{g?tas a two port _aSSUmlrjg Qe = 03 75"
pass filtel design assuming Oe =Qq, Couplgn W
pair analysed to a two port Oe not gq,, o g
narrow band filter using  coupled res "atoo
narrow band couplgd line filters, Sus ender
substrate strip lined fllters, suspended g, Stratd
strip line filter design using methoq 1 ote

ang
method 2.
— —
5 Slot Lines: , ~—
Analysis, design CO”S'ideration

transitions and applications.
Coplanar Waveguide; .

Analysis, design considerationg ang
coplanar line circuits. '
Devices:

GaAs FET, HEMT, gunn dio
diodés, PIN diodes YIC resonato
resonators & their application in os
and amplifiers.

de, varagtq,
rs, dielectric
cillator mixer

Theory Examination: R
1. Question paper will comprise of total 7 questions
2. Only 5 questions need to be solved.
3. Questions will be analytical .

4. Question number 1 will b

5

- Remaining questions will be mixed in nature. as pat
(@) from, module 3 then part (b) will be from any module other thap
module 3.)

6. In the question Paper, weightage of each m

number of respective lecture hours as men
Oral Examination:

Oral examination will be conducted to test the overall understanding of
the subject based on the syllabus .

Term work:

Term work shall consist of minimum Six t

The distribution of marks for term w

Laboratory work (Experiments ang

Test (at least one)

\
, €ach of 20 Marks

odule will be proportional to
tioned in the syllabus.

utorials and a written test.
ork shall be as follows,
Journal) : 15 marks.-

10 marks.
-work ensures the satisfactoy
ssing in the term-work.

: ol
* BE, VII-VIIL, E&TC Engineering wef 20005
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David H. Schrader, Prentice Hall PTR, New

ines and Slot lines- KC. Gupta, R. Gargand 0. Bahl , Artech

esign: GaAs FETs and HEMTs- Peter Ladbrooke Artech House.

4ations for Microstrlp Circuit Design -T.C. Edwards John Wiley and Sons
oun '
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. et e s A

[ e ’ B E. E,ec"onics & Telecommunicauon En In ~__
- 1d | Equivalent Vil-Seventh §aroting |
[ Vil-Seventh Se|11esleJR2001L _old ) RO!:Ised ester R2°07L [ 5
1 Daqutal Commumcahon — DQST' %Z';:t:';i‘:;;: gt tvl Senl 0@7) @
MObllG Communication y:tcms o Mobile Syt ems Sl |
t--~ = R Fundamentals of MICI’OWaVe En | 8
!‘ Mnm\\u\c Devuce': and Cm,mts SRR Hilbhaatt T S IP g'nﬂe ng !
4 Discrete T:me ‘:fqnal PFOC_G"‘tSIfQ - lDIscrete LR mcesg‘_”_gh_ - . } {
S _Elective — | - e et e g
‘Rao rEnomeenno | Radar Englneerlng(TE vi sem R‘200 7) ~!
lmaae Processing {Image Processing(BE, VIl sem R. -2007 1
\Data Compressnan and Er;gryp'il’on o DATA ?/S:\AVF’EREST?E'S:A'{\FND ENCRYPTI |
i “; wwave Intearal ts MICRO ED CIrRcy
aM crowave Integrated Circui sem R-2007) 'TS(BE, " ]
Simulation of Communication Systems No Equivalent* — |
* Student needs to appear in the same subject of R-2001 ' iy

B.E. Electronics & Telecommunication Engin Englneerm\

| Vill-Eighth Semester (R2001) - Old
L
=1 Satelhte Communmatlon

2 Optlcal _Flber Communlcatlon

3 Computer Commumcatlon Networks

[ONIRSERSUR.

;Computer Communlcatlon Network(vu

l

Equivalent VIlI-Eighth Semestey
B ' Revised

SATELLJTE COMMUNICATION B

Optlcal Fibre Commumcatlon

L A oy,

(R2007).

o~ .

L MR S e

_4 Elect:ve — 1

Wtreless _Networks

VA e A iy T S i,

e e

ereless Network

D:gltal Voice Communication

Dlgltal Telephony (TE, \/I sem R-2007) 2007)

Telecommunication Network Management

e S . £ S it Y S S S b B o A

TELECOM NETWQRK MANAG EMENT

Microwave Amplifier and Oscillator Design

Y L S A g i i . e S Wt e

N IO i Mk e an g H

Advance Mlcrowave Englneermg v

Optlcal Networks

'
AainTET VN |

No Equwalent* TR

Internet Communication Engineering

—

No Equivalent*

i
1]

* Student needs to appear in the same subject

s s e

of R-2001
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