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V

\ SYLLABUS- RE\_’ISIQN 2007-08, University of Mumbai
g Year Engineering (Semester V & VI) (Revised) Course

. '(h'it — Jemic Year 2009-10,

i

1 Iy ”‘ Ia s>

f !Elcctf""ics and Telecommunication Engincering,
e for TE, Scmcst?r.\/ . |
D No. of Periods per week | Duration
r (60 minutes each) of Marks
.| Theory
Sr. Subjects Lect | Practi- T_'l'uto papers 'l‘hcﬁ“’f‘&-‘n?l"?ﬁﬁé Toral “Total
No ure cal -rial | (Hours) work -tical
| 3
= — Bl N Hrs) | REEomee
ol “Tandom Signal | 4 2 - 3 100 5o 125
f’\nﬂ_bf_i;”_,_m I R R e . R TR S Ll S
~—Microprocessor | 4 2 - 3 100 25 25 - 150
: | Microcontroller |
f L1 SEp— I "SI SRS [ | , R | 3 T S Ve
5| RF Circuit 4 2 - 3 100 25 23 - 150
Design | o)L L - R
i [Signals  and |4 2 - 3 00 | 25 | - |25 ] 150
Systems b . . e _
=< | Pprinciples  of | 4 2 - 3 o T a5 1o 2s | ase
Control
Systems____ | __ | o - ,
| Electronic - 2 - A T R T
hardware '
L workshop
1 Environment 2 [ 2 50 {25 - 73
1 7. | Studies . _ , [ '
' . . . : | .
| Total... | 22 | 12 | 1 | Coss0 | 150 ) 50| w00 | 8s0

*Tutorial at classroom level

Wel 2009-10/T. 1 EXTC MU ]

(3 Scanned with OKEN Scanner



TE, Semester V1

me for S
s/clu/l“c/——"" No. of Periods per R Marks T
g week (60 minutes each) | Duration "

. ‘ of B
sr- Subjects t‘lest f:;":t" ’l'.u:o- Theory | Theor | Term- | Prac Oral | Total
No ‘ ra papers | Y work | -tical

(Hours) 3
—— Hrs.) I
- Microprocessors : 2 - 3 100 25 25 — | 150
&
Microconlrollers-
11
-—""'-—'—--—_ 7
ol Antenna.& Wave 4 2 - 3 100 55 3 75 150
- Pro agation
[ ndustrial 2 - 1* 2 50 25 ; 175 |
Economic &
Telecom
| regulation
5| Digital 4 2 - 3 100 25 25 | 25 | 175
Communication
-] i 4 B
5. | TV & Video : 2 3 100 25 - |25 | 150
6 | Elective 2 r 3 100 25 - 25 | 150
Total.... 22 10 1 550 150 | 50 100 | 850j

—
* In tutorial we should have case study/ Industrial Visit along with routine exercises. Batch-

wise

SCHEME FOR OFFERING ELECTIVE TO STUDENTS (Any ONE): TE, VI Semester

SEM VI: SEM VI SEM VI SEM VI1: SV

1. AC?}J?'I‘[CS 2. MICRO | 3.RADAR 4. Dlé}ITAL zl‘mN\l,ElI:JRAL‘

ENGINEERING | ELECTRONICS | ENGINEERING | TELEPHONY I\iETWORKS

5 & FUZZY
LOGIC

Wef 2009-10/T.E. EXTC MU/ 2
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University of Mumbai

T E (f;iec‘trom(, & Telecommumcatlon

j ;»-;»;s,!\? ;,rmg) i
y Random S|gnal Analysns

o Lecture

Practlcal
Tutorlal

____Theory Examination

e

Semester Vv

Practical examination| -

Oral Examination -

Term Work -

Total

Contents

The objective of this course is to analyze the
behaviour of signals and random phenomena,
with special emphasis on its applications to
communication engineering, signals and linear
systems.

Introduction to Probability:

Classical and relative-frequency-based
definitions of probability; sets, fields, sample
space and events; axiomatic definition of
probability; joint and conditional probabilities,
independence, totai probability; Bayes' Rule and
applications.

Random variables: Definition of random
variable. Cumulative Distribution Function (CDF),
Probability Mass Function (PMF), Probability
Density Functions (PDF) and properties, some
special distributions: Uniform, Gaussian and
Rayleigh distributions; Binomial, and Poisson
distributions: Mixed Random Variables.

6hrs

6 hrs

Functions of one random variable: Functions
of one random variable and their distribution and
density functions, mean, variance and moments
of a random variable, Chebyshev, Markov
inequality, characteristic functions, moment
theorem.

Functions of two random variable:

Bivariate distributions, joint distribution and
density. properties, marginal statistics,
independence, one function of two random

Wel 2009-10/T.1.
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values.

variables

two functions of two random vanables; joint
moments, covariance and correlation-
independent, uncorrelated  and  orthogonal
random variables, joint characteristic functions,
conditional distiibutions, conditional expected

Stochastic Convergence and limit theorems:
Sequence  of random varnables, convergence
everywhere, almost everywhere, MS, in
probability, in distribution and comparison of
convergence modes, strong law of large
numbers (without proof), Central Limit Theorem
(without proof) and its significance.

“7hrs

e\

Random processes: Discrete and continuous
time random processes: probabilistic structure of
a random process; mean, autocorrelation and
autocovariance functions; stationarity- strict-
sense stationary (SSS) and wide-sense
stationary (WSS), ergodic processes:
autocorrelation function of a WSS process and
its properties, cross-correlation function.

7hrs

[$2]

LTI Systems with stochastic inputs

spectral representation of a real WSS process
power spectral density and properties, Cross-
power spectral density and properties, auto-
correlation function and power spectral density of
a WSS random sequence; linear time-invariant
system with a WSS process as an input:
stationarity of the output, autocorrelation and
power-spectral density of the output; examples
of random processes: white noise process and
white noise sequence: Gaussian process,
Poisson process

7hrs

Markov Chains:

Introduction, Homogeneous chain, stochastic
matrix, Random  walks, higher  transition
probabilities and the Chapman-Kolmogorov

equation. classificalion of states.

7hrs

TheO;y Examination:
- Question paper will comprise of tot

2. - :
3 Only 5 questions need to be solved
- Question number 1 will be compulsory and cover all modules.

Wel 2009-10/1T.1, EXTC MU/
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Remaining questions will be mixed in nature. (e

: -(€.9. - Suppose Q.2 h
part (a} from, module 3 then part (b) will be from any rﬁzdule th atT\
3 other than
In the question paper, weighta
 pnumber of respective lecture h

4.

ge of each module will be proportional to
Ours as mentioned in the syllabus.

e \,"'O;k: . . .
- work shall consist of minimum five experiments & 3 tutorials and a written
1258, .

i&; gistribution of marks for term work shall pe
i

; as follows,
- ratory work (Experiments and Journal) - 1€ marks
W ) ’ . .

o ) : 10 marks.

guve i | SSemarksy
The final certification and acceptance of term-work

“ ensures the satisfactory
performance of laboratory work and minimum passing in the term-work.
practical list

Simulation of discrete random variable and estimaticn of its PMF & CDF
Study of uniform, exponential, Rayleigh and Gaussian density functions
To study relation between distribution ang density functions.

To calculate P(x1=X<x;), P(X<x), P(X2x), P(x1£X<x,), from distribution and
or density function

5. Study of mixed random variable

6. Study of joint density/distributions.

7. Study of power spectral density
8
9
1

O -

. Study of random process.

. Study of ergodic process

0. Study of LTI system with stochastic input
Recommended Books:
1.A. Papoulis and S.U. Pillai, Probability, Random Variables and Stochastic
Processes, 4th Edition, McGraw-Hill, 2002

2.P.Z. Peebles, Probability, Random Variables and Random Signal Principles,
4th edition, Mc-Graw Hill, 2000

3.H. Stark and J W. Woods, Probability and Random Processes with
Applications to Signal Processing, 3e. Pearson edu

4.Wim C Van Etten, Introduction to Random Signals and Noise, Wiley

5. Miller, Probability and Random Processes-with applications to signal
Processing and communication. first ed2007. Elsevier

Wef 2009-10/T.E. EXTC MU/ 5
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/ T T.E. (E}eciromr s & Telecommunication

erit ng)

i
) E gJEcT Microprocessors & Microcontrollers - |

University of Mumbai

r— e e . e e =

Lecture | 4
Practlcal 2
lutonal L7

LA AL e

I Hours

——— ————

Theory Examlnatlon 3

B Practlml examlnatlon 3

, Oml Ewamlnatlon 5

Total i

Term Work I ¥

Module
Objective

Contents

Objective of this course is to introduce to the

stuuents the fundamentals
microprocessor and microcontroller.

of

L — . -y
pre-requisite

Concept of Basic Electronics and Digital

Logic Systems

Basics of 8085:

and its functional blocks,

signals, address. data and control

buses.
o 8085 features
Interrupt system of 8085
Stack and subroutine
Types of memory and memory

interfacing

partial

. Mapping tec
O and memory mapped |/ O

. Serial 1/0 lines of 8085 and the
nmplementatlon as
data communication

Programming with 80895:

et,

Basic instruction s
hine cycles and

Timing states, mac
instruction cycles

Instruction Timing diagram and ,

@ Scanned with OKEN Scanner

Basic 8085 microprocessor architecture

8085 microprocessor IC pin outs and

Decoding techniques — absolute and

hniques — | / O mapped I/

ynchronous serial
using SOD and SID

10

Wel 2009-10/T.E.
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interrupt process and timing di
' : lagram
interrupt instruction executic?n ) *

Wrmr_lg assembly language programs
Loopm_g. counting and Indexing |
operalions related programs

Stacks and subroutines operations
related programs

Conditional call and return Instructions
operations related programs

. Debugying programs.

~ Study and Interfacing of peripherals 8155, 07
3200, 8253/8254, 8259 with 8085

Basics of 8051: 8

» Comparison of microprocessor and
microcontroller,

» Architecture and pin functions of 8051
chip controller,

» CPU timing and machine cycles,

« Internal memory organization,

e Program counter and stack,

e Input/output ports,

e Counters and timers,

o Serial data input and output

o Interrupts.

o Power saving modes

Programming with 8051: 8

» Instruction set, addressing modes,

» immediate, registers, direct and indirect
data movement and exchange
instructions,

* push and pop op-codes,

» arithmetic and logic instructions,

» bit level operations,

» jump and call instructions,

= input/ output port programming,

»= programming timers,

= asynchronous serial data
communications, and

= hardware interrupt service routines.

Interfacing of LCD display, hex keyboard, |
ADC0808, DAC0808 and Stepper motor with
8051 Current trends in MiCroprocessors and

practical implementation

Wel 2009-10/T.E. EXTC MU/ 7
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introduction to ARM Processor

= ARM family architecture ®
» Register architecture, |

» Mc?mory Access and addressing modes
» Arithmetic and Logical InstructiSns '
» Branching Instructions |

% Com‘paratiye §tudy of salient features of 8051 02
| and its derivatives like 89C51, 89C52, 89C2051

AND 89C2052. Current processor and controller
survey. (cost, availability, popularity )

sory Examination: _ -
e Question paper will be comprise of total 7 questions, each of 20 marks.

* All questions must be analytical and design oriented.

Only 5 questions need to be solved.

Question number 1 will be compulsory and will 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 question paper weightage of each module will be proportional to
qumber of respective lecture hours as mentioned in the syllabus.

7 No question should be asked from pre-requisite module.

practical/ Oral Examination:
Practical Examination will be
experiment given in the syllabu

experiment. :
Oral will be based on any experiment performed from the list of experiment given

nthe syllabus and the entire syllabus

based on experiments performed from the list of
s and the evaluation based on the same

Term work:
Term work shall consist of minimum ten experiments and a written test.
The distribution of marks for term work shall be as follows:

Laboratory work (Experiments and Journal) : 1§ marks.

Test (at least one) - 10 marks.

: ‘ ' £ - GETrETRYS

e final certification and acceptance of term-work ensures the satisfactory
the term-work.

Performance of laboratory work and minimum passing in

Wef 2009-10/T.E. EXTC MU/ 8

(3 Scanned with OKEN Scanner



tical |i51i
prac

- Based (Max 02)

~ . 4dition and subtraction of two 8-pj n
” erent addressing modes of 80854

. Aqdition and subtraction of two 16.pjy

* .ethod, also programs which accegs
ocallons.) i subtract f

., Addition and subtraction of two 16-p; _

E\:Iicl’tiplication of two 8-bit numbers ustlr?g?tla  oners. (Using DAA instruction.)

“*/ nd Shift & add.

ey Division of two 8-bit numbers using the i i
)5) s‘}:ift 2 st g method of Successive subtraction and

;) Block transfer and block exchange of data bytes.

o) Finding the smallest and largest element in a block of data

08) Arranging the elements of a block of gata in ascending and descending
order. o

09) Gonverting 2 digit numbers to their equivalents.
) BCD to HEX and b) HEX to BCD

10) Generating delays of different time intervals using delay subroutines and

measurement of delay period on CRO using SOD pin of 909er
11) Generation of Fibonacci Series. :

i
; Umbers with Programs based on

Application Based (Max 2)

01) Program controlled data transfer using 8255 PPI.
A) To INPUT data bytes from peripheral port and to store them in memory.
B) To OUTPUT data bytes from memory to peripheral port.

02) Study of interrupts by enabling them in main line program and then executing
different subroutines when TRAP, RST 7.5, RST 6.5 & RST 5.5 are activated.

03) Interfacing 7 segment LED display using 8255A — in static and dynamic
mode.

04) Interfacing ADC 0808/0809.

05) Interfacing DAC 0808.

06) Interfacing stepper motor with microprocessor using 8255A — in Half and Full
excitation.

07) Interfacing a Centronics type printer.

08) Interfacing of Thumbwheel switches.

09) Interfacing of 8253 / 8254.

8051 experiments (Max 2)
Arithmetic operations
Packing and unpacking

Wef 2009-10/T.E. EXTC MU/ 9
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Ascendmg and descending

8051 timer based experiment

1‘ral'15”'i5510” of character using RS 232 to PC(preferably on bread board)
16+ 2 LCD and Hex keyboard interface (preferably on bread board)

ADC OF DAC interface (any application) (preferably on bread board)

on mtcSt: be

- poriments are to be performed on Proteus VSM Platform (Min 4)
Ac.siqn and test circuits on

0% ED blinking,

7segments display,

16x2 multiple character LCD,

Run stepper motor/ DC motor,
implement square wave,

6 Temperature display using
pemonstration of traffic lights,
Speed control of motor,

@ N«

Using ARM Processor.

Recommended Books:

1 Mazidi & Mazidi, The 8085 Microcontroller & Embedded system, using
Assembly and C, 2" edi, Pearson edu.

2. Microprocessors and Interfacing 8085, Douglas V Hall, Tata Mc Gram Hill

3. Microprocessor-Architecture, programming and application with 8085,
Gaonkar, Penram International.

4. Crisp, Introduction To Microprocessors & Microcontrollers, 2e, Elsevier,
2007

5. Steve Ferber, ARM system-on-chip architecture. 2e, Pearson education,

6. Calcut, 8051 Microcontrollers:An Applications Based Introduction, Elsevier

7 DV Kodavade, S Narvadkar, 8085-86 Microprocessors Architecture Progg
and Interfaces, Wiley

8. Udayashankara V, Mallikarjunaswamy, 8051 Microcontroller, TMH

9. Han-Way Huang, Using The MCS-51 Microcontroller, Oxford University
Press.

10.Ayala, 8051 Microcontroller , Cengage (Thomson)

11.Rout. 8085 Microprocessor, Gengage (Thomson)

Wet 2009-10/1.15. EXTC MU/ 10
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/ University of Mumbai “
3 LASS:T:E' (Electronics & Telecommunication | Semester -V
gngi"eermg)F Circuit Desi
£cT: R ircui ign
suB-
/”/T Lect
ods per wee ure | 4
F’Zf(';h of 60 min-) Practical | 2
€ S Tutorial | -
L— Hours Marks
Eraluation System Theory Examination 3 100
Practical examination 3 25
Oral Examination . -
///, Term Work - 25
: Total 150
W Contents . Hours

Objective The objective of this course is to introduce to | -
the s_tudents the fundamentals of active &
passive components and circuits used at RF.

Wsite Concept of Basic Electronics and Wave | -
Theory.

T Introduction 04
lmportance of radiofrequency design,
Dimensions and units, frequency spectrum.
1] RF behaviour of passive components: High

frequency resistors, capacitors & inductors.

2] Chip components and Circuit board
considerations: Chip resistors, chip capacitors,
surface mounted inductors.

2 Transmission Line Analysis: 10

Two-wire lines, Coaxial lines and Microstrip
lines. _
Equivalent circuit representation, Basic laws,
Circuit parameters for a parallel plate
transmission line. -

1] General Transmission Line Equation:
Kirchhoff ~ voltage and current  law
representations, Traveling voltage and current
waves, general impedance definition, Lossless
transmission line modei.- .

2] Microstrip Transmission Lines. _

3] Terminated lossless transmission line:

— Voltage reflection coefficient, propagation
Wef 2009-10/T.E. EXTC MU/ 11
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constant a.nd phas. Teﬁmgn‘dmg waves

4] Special terminated conditions: lh)ut
uppedance of terminated lossless Iine; S}{ rt
cireuit — transmission line, O\pen | c;ir;zit

ll'8l1%lniss‘l()n ||l] a a N
) ~ .~ (} . QLI ('“ [ler \V v ‘ |
“n . ave ‘rc NSMISSIO

5] Sourced and Loaded Tr
Phaspr representation of
considerations for g
impedance matching,
loss :

ansmission Line:

source Power
transnussion  line. nput
return loss and insertion

The Smith Chart: ‘ 110
Reflection coefficient in Phasor form, Normalized
Imped_ance €quation,  Parametric  reflection
coefficient equation, graphical representation,
Imped_ance transformation for general load,
Stanc.il.ng wave ratio, Special transformation
conditions.

Admittancc Transformations: Parametric
admittance  equation,  Additional graphical
displays.

Parallel and series Connections: Parallel
connections of R and L connections, Parallel
connections of R and C connections. Series
connections of R and L connections. Series
connections of R and C connections. Example of
a T Network.

RF Filter Design: 12
FFilter types and parameters, Low pass filter, High
pass filter, Bandpass and Bandston filter,
Insertion Locs.

Special Filter Realizations: Butterworth type
filter, Chebyshev type filters, Denormalization of
standard low pass design. 7

Filter Implementation: Unit Elements, Kuroda'’s
Identities and Examples of Microstrip Filter
Design.

Coupled Filters: Odd and Even Mode
Excitation, Bandpass Filter Design, Cascading
bandpass filter elements, Design examples.

Active RF Components: 8
Semiconductor Basics: Physical properties of
semiconductors, PN-Junction, Schottky contact.
Bipolar-Junction Transistors: AConstrgctAK‘)n,
Functionality, Temperature behaviour, Limiting

values.

Wef 2009-10/T.E. EXTC MU/ 12
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—— RF  Ficld Effe_ct Transistors: Construction,
Functionality,  Frequency response, Limit'ng

values.
High Electron Mobility Transistors:
Construction, Functionality, Frequency response.

_— | Active RF Compono:mTMéﬁi.,{Q S 10

Transistor Models: Large-signal BJT Models,
small-signal - BJT  Models, Large-signal FET
Models, Small-signal FET Models

Measurement  of  Active Devices: DC
Characterization of Bipolar Transistors,
Measurements of AC paramelers of Bipolar
Transistors, Measurement of Field Effect Bipolar
Transistors Transistor Parameters.

Scattering Parameter - Device
Characterization.

.

Theory Examination:

1. Question paper will comprise of total 7 questions, each of 20 marks.
All questions must be analytical and design oriented.
Only 5 questions need to be solved.
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 question paper weightage of each module will be proportional to

number of respective lecture hours as mentioned in the syllabus.

7. No question should be asked from pre-requisite module.

DN

Practical/ Oral Examination:

Practical Examination will be based on experiments perfcrmed from the list of
experiments given in the syllabus and the evaluation will be based on the same
experiment.

Oral will be based on any experiment performed from the list of experiment given
in the syllabus and the entire syllabus.

Term work:
Term work shall consist of minimum eight experiments and a writllen test.
The distribution of marks for term work shall b= as follows,
Laboratory work (Experiments and Journal) 1@ marks.
Test (at least one) - 10 marks.
tendanse: iaanarkse
The fmal certlflcatlon and acceptance of term- Work ensures the satisfactory
performanc. of laboratory work and minimum passing in the term-work.

Wef 2009-10/T.1. EXTC MU/ 13
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practioal l1st

: haracterization of resistors.
haracterization of Inductors
Characterization of capacnors.
study of Qin RLC Series resonance circuits.
tudy of Q |n'RLC Parallel resonance circuits.
LP Filter Design
HP Filter Design
gp Filter Design
Tutorial on Smith _Charts_
1 DC Characterization of BJT.
1 DC Characterization of FET.

99 0

— = O ®© NS Oo

Recommended Books:

1. Reinhold Ludwig, Pavel Bretchko, RF Circuit Design, Pearson Education
Asia.

Joseph J. Carr, Secrets of RF Circuit Design, Tata McGraw-Hill

W.Alan Davis , K K Agarwal, Radio Freuency circuit Design Wiiey
Pozar, Microwave Engineering, John Wiley. '

Mathew M. Radmapesh, RF & Microwave Design Integrated, Pearson
lan Hickman, Practical RF Handbook, Elsevier

SR N

University of Mumbai
CLASS: S.E. (Electronics & Telecommunication | Semester - V
Engineering)
SUBJECT: Signals and Systems
Periods per week Lecture | 4
(each of 60 min.) Practical | 2
Tutorial | -
Hours Marks
Evaluation System Theory Examination 3 100
' Practical examination - -
Oral Examination - 25
Term Work - 25
Total 150
| Module Contents Hours
Objective objectives of this course is to study and | -
analyse characteristics of continuous, discrete
signals and systems.

Wef 2009-10/T.E. EXTC MU/ 14
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Concept  of Fou —

rier  Scries/Traneform
Laplace Transform, SorlCSITraHSform'

REPRESENTATION OF SIGNALS

Conln_mous and  discrete | -

Classificalion of Signals — Per'm(;g mgqalsz
even — odd - energy and pOI\C/)VeI:: aperiodic
DGIGHHII\I.SUC and random signals _Slgnals —
exponential and sinusoidal signals — 3er-C<()ij|ex
properties ol discrete time Signg:| L?H:CHT_
functions and its properlies — Tra”Sforma“[;U se
ujx,iependent variable of signals: iime nin
time shifting. ' scaling,
Detgmwmation of Fourier series representation of
continuous time and discrete time periodic

S|_gnals. _properties of continuous time and
discrete time Fourier series.

ANALYSIS OF CONTINU

AND SYSTEMS OUS TIME SIGNALS
Continuous time Fourier Transform and Laplace
Transform analysis with examples — properties of
the Continuous time Fourier Transform and
Laplace Transform basic properties, Parseval's
relation, and convolution in time and frequency
domains.

Basic properties of continuous time systems:
Linearity, Causality, time invariance, stability,
mannitude and Phase representations  of
frequency response of LT! systems -Analysis
and characterization of LTl systems using
Laplace transform & application in electrical
nelworks, Computation of impulse response and
transfer function using Laplace transform.

10

SAMPLING THEOREM AND z-TRANSFORMS
Representation of continuous time signals by its
sample - Sampling theorem — Reconstruction of
a Signal from its samples, aliasing - d{screte
time processing of continuous time signals,
sampling of band pass signals.
Basic principles of z-transform - z-tran;form
definition — region of convergence — properties of
ROC — Properties of z-transform — Poles and
Zeros — Inverse z-transform using Contqur
integration - Residue Theorem, Power Series
expansion and Partial fraction ~expansion,
Relationship between ,transform and Fourier

transform.

(3 Scanned with OKEN Scanner
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P DISCRETE TIME SYSTEMS —T10 |
A Computation of Impulse response & Transfer
function using Z Transform.. LTI-DT systems -
C’haracterlzation using difference equation, Block
diagram representation, Convolution, Proberties
gf (zonvoluélon and the interconnection of LTI
ystems, Causality and stabili
DTFT, DTFT Properties and egmozjllt—a? e

',,}’,/'/" SYSTEMS WITH FINITE AND INFINITE | 10
| DURATION IMPULSE RESPONSE
|
|

Systems with finite duration and infinite duration
mpu|se response - recursive and non-recursive
discrete time system — realization structures —
direct form — |, direct form - Il, Transposeg,
cascade and parallel forms.

— State Space Analysis 05
Representation and Solution for continuous and
discrete time LTI System

e ——

—

Theory Examinadon:

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

All questions must be analytical.

Only 5 questions need to be solved.

Ouestion number 1 will be compulsory and covering the all modules.

Remaining questions will be mived 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 question paper weightage of each module will be proportional to
number of respective lecture hours as mentionied in the syllabus.

7 No question should be asked from pre-requisite module.

_(_,"lb;_,)]\)._a

Oral Examination:

ny experiment performed from the list of

Oral Examination will be based on a
d the entire syllabus.

experiments given in the syllabus an

Term work:
Term work shall consist of minim
written test.
The distribution of marks for term work shall be as follows,

um four experiments and five tutorials and a

Laboratory work (Experiments and Journal) - 1§ marks.
Test (at least one) - 10 marks.
i : s - OEETarkes

—_—

s dsst VR T CCES —
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cerification and acceptance of term

he fin ce of laboratory work and minimun

performa

-work €nsures the s-tisfactory
' Passing in the term-work

S

© o NP

'CLASS: T.E. (Electrohits & Telecommunication | Semester - V

study of operations on signals.

Step and impulse response of system.
Impulse response using Laplace Transform
Study of Sampling Theorem. ‘
study of Discrete Time Fourier Transform
pole-Zero plot of Z-transform '
Realization structures of System

1vded Books:

simon Haykins, Signal and Systems 2nd edition Wiley
Oppenheim, Signals and System 2™  Pearson edu
H P Hsu, ‘Signals and Systems’, TMH. 2006

Rao S.S., Signals and System, TMH

Zeimer RE, Signals & System: Continuous and Discrete, 4e, Dorling

Kindersley(India) Pvt Ltd

Lathi B.P., Linear systems and signals, 2™ edi, Oxford Uni Press

S. Salivahanan, e t. ‘Digital Signal Processing,” TMH. 2005
Stuller, Signal & Systems , Cengage (Thomson)”
Nagoor Kani, Signals and systems, Tata MacGraw-Hill, 2009

University of Mumbai

;_E_ngineering_)_ -

'SUBJECT: Principles of Control Systems

Perods per week | T L —
(each of 60 min.) ‘l“h . Practical | 2 - %
Tutonal - N 7]
B Hoar’s”: ~ Marks ;
Bualuation System r Theory Examination | 3 100 1'
: Practical examination | - | - |
— " Oral Examination .- 25 |
— L ar —«f"ﬂ:féim_\N_orka_w_;_J%n 25 ]
— — Tota, | 150 |
ﬂfHUle Contents - Hours
Objective Objective of this course is 1o understand
fundamentals of control system that has wide
apnlications In industries. To understand_optxma:jl
— performance ofﬂgﬂw@tandmg an B
Wef 2009-10/T.E. EXTC MU/ 1T
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app > conventional conirol <
pplying to conventions) control slt:ll&ﬁf‘:“_
L D,

Prp-f()q““;“e Concept of electric
Introduction: '

| e —

Open loop and closod &

loop systoems
100D systems, basic
structure of o leedback control systom ’ )
Dynamic Modols and Respongoes:

Dynamic modol  of ;

variable model,
transfoy function

al network

an RIC network,  state
Impulse response  model,

ot model,  standard test/
S ance signals and their models, transfer

t‘un(:h(m model ang dynamic response of a
second order electrical system

Mathematical Mordkelling af—s’;s_[é?\s 10

graphs Maszn’s 1 on diagrams, s1gn‘ai flow
;‘oductié)n usin Masga'ln rgle, Sock djagram
block diaqramgmod s rule, stror deteclor,
agra el of a typical control system
using simplified sub- system, transfer function
blocks.
Feedi?ack Control System Characteristics: 8
Stability, sensitivity, disturbance rejection, steady
state accuracy, transient and steady state
responses of a second order system. Effect of
additional zeros and pole locations and dominant
poles, steady state error constants, system type
numbers and error compensation. :
4 System Stability analysis and compensation 10
Design:
System  stability bounds, Routh stability
criterions, relative stability and range of staility,
root locus concept, system characteristic
equation, plotting root loci.
5 - Nyquist Criterion and Stability Margins: 10
Nyquist stability criterions, Nyquist plot, gain and
phase margins, bode plot of magnitude and
phase and determination of stability margins.
6 Control System Components: |
(Transfer function approach) ,
DC servomotors, Synchros, Stepper motor |

;

o

Theory Examination:
Wef 2009-10/T. K. EXTC MU/ 18
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jestion paper will comprise |
/(3|L! questions musl be anr;lyticg:_tma' 7 questions, each of 20 marks.
Only 5 questions need {o be solved.
qQuestion number 1 will be compul
Remaining questions will be mixe
(a) from, module 3 then part (b)
module 3.)
6. Inquestion paper weightage of each Module will be proportional to

number of respeclive lecture hours ag mentioned in the syllabus
No question should be asked from pre-requisite module

SOry and covering all modules.

din nature. (e.g.- suppose Q.2 has part
will be from any module other than

QB LUN =

7.

oral Examination:

oral Examination will be based on any experiment performed from the list of
axperiment given in the syllabus and the entire syllabus.

Term work:

Term work shall consist of minimum six experiments and a written test.
The distribution of marks for term work shall be as follows.

Laboratory work (Experiments and Journal) S 1&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.

practical list

Type ‘0" and Type "1" control system.
Closed Loop Control System.
Study of Bode Plot
Error Detector
Linear System Simulator
Series Control System
/7. Time Response of first and second order systems (RLC).
‘Simulations:
1. Time Response analysis
2. Frequency response analysis
3. Stability analysis

05 OB G Ny =

Recommended Books:

1. Control Systems- Principles and Design- M. Gopal , Tata Mc-Graw Hill

Publication

2. Norman Nise, Control Sysmtem Engineering 4th edition, wiley
Srivastava Manjita et, Control System, TMH.
4. Control Systems Engineering-i.J Nagrath and M.Gopal, New Age
International Publishers
Modern Control Engineering- Katsuhiko Ogata,4e, Pearson edu
Les Fenical, Control System, Cengage Learning

' Wef 2009-10/T.E. EXTC MU/ 19
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LASS:_
gnginccrmg)

SuBJE

oriods per week
\}ph of 60 min.)

(I

f \‘.llll\ﬂ

T.E. (Electronics & Tclecommuni(*

on S\'Sl(‘.ln

Unwersity of Mumba;j

ation | Semester - Vv

cT: Electronic Hardware Workshop

Loecture
Practical 2
Futoral
Hours Mark

o Aarks
Theory | xammation |

3. N N |
Practical ommlnntmng

r\'.o;hl!@

Oral Examination ; - | 50
Term Work | . ‘ i
Total , 50
Contents o Hours

The objective of this course is to introduce to the | -
students the basics of circuit assembly and
deb‘uggmg. To encouraging the students to
design and implement INnnovaiive ideas.

L
pre-Requisite

Concept of Basic Electronics. Digital Logic & |
Electrical Engg. Fundamentals

| S

1

Study of soldering and PCRB Design 06
Students are expected to select any experiment*
that they have already performed in earlier
semesler. Soldering and testing are to be done
for the selected experiment. Schematic as well
as PCB design is to be carried out using any
software tool.

A report is to be prepared.

N

Analogue Project 10
(Design and implementation )

Students are expected to design any project™, of
analogue circuit/system, discrete and/or IC
based, of their choice (which can be used as
experimental set-up in the laboratory). PCB
design, fabrication. testing and implementation
should be done.

Students may use the software simulation for
verification of hardware implementation.
Documentation of the project is to be in standard
IEEE format. Project report should include
abstract in 100 words (max), key words,
introduction, design. simulation, implementation,
results/ results comparison, conclusion and

references. ]

Wel 2009-10/T.E. EXTC MU/ 20
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T Digital Project

(Design and implementation
S.tudents are expected to des;j
dtgital circuit/ system of their
microprocessor/ microcontro
used as experimenlal set-up in the Iaboratory)
PCB des§g|1. fabrication, testing and
implementation should be done.

Stu‘d.onls may use the software simulation for
verification of hardware implementation
D‘o_pumenlaiion uf the project is to be in. standard
IEEE format. Project report should include
abstracl ~In 100  words (max), key words
introduction, design, simulation, implementation:

results/ results compari '
parison, conclusion
references. e

12

gn any project*, of
choice, may involve
ller (which can be

»4—"—4__

" To be approved by the concerned faculty. Students will work in
group, Minimum 2 students in each group but not more than 3.

Oral Examination:

Oral Examination will be based on ary experiment performed and on the entire
syllabus.

Term work:

Students will work in group, Minimum 2 students in each group but not
more than 3.
Term work shall consist of minimum TWO Projects.

The final certification and acceptance of term-work ensures the satisfactory
performance of laboratory work/ term-work.

Recommended Books:
1. Bossart. Printed Circuit Boards: Design and Technology, Tata McGraw Hill

S N S D SO M. it . 11|\ :

U nj_vg:rsit_y_(_)j Mum _Qgi

CLASS: T.E. (Electronics & Telecommunication | Semester -V
Engineering) e
SUBJECT: Environmental Studies
Pericds per week |

 Lecture [ 2

Wef 2009-10/T.E. EXTC MU/ 21
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University of Mumbai

. » 1
- T.E. stoer - |
‘Lﬁﬁ»in.tsf and Telecommunication | > SftoNgraY |
Ele ) | |
| E{‘Jfg";égr-:—?%nvironmcntnI Studies )
| ioﬂod; per \\'?0‘\ , Lecture | 2
,ach of 60 min.) Practical | -
v Tutorial | 1* |
. N — ,_,__,_mﬁ__'_r Hours - Marks |

“pyaluation System - thcgory Examination 2 7 50 j
' __Practical examination - I A—
S _ Oral Examination | - | - ]

[ R TermWork | - ﬂ“”'é}:)“}_r_{

‘ - Total 75

< Class wise Tutorial . |

1 —

“Objective: This course is to create environmental awareness, of variety of |
environmental concerns. |

“Mo?ial—_[ Contents - [Hr
e | S__|
——1 | The Multidisciplinary nature of environmental studies 1

Definition, scope and importance
Need for public awareness

a.

Equitable use of resources for sustainable lifestyles.

2 Natural resources 4 {
| Renewz=2"%'2 and non-renewable resources
Natural resources & associated problem.

Forest resources: Use and over-exploitation, deforestation, case studies.
Timber extraction, mining, dams and their effects on forests and tribal
people.
Water resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems.
Mineral resources: Use and exploitation, environmental effects of
extracting and using mineral resources, -case studies.
Food resources: World food problems overgrazing, effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity, case
studies.
Energy resources: Growing energy needs, renewable and non renewable
energy sources, use of alternate energy sources. Case studies.
Land resources: Land as a resource, land degradation, man induced
landslides, soil erosion and desertification.

Role of an individual in conservation of natural resources.

- [ 8

Ecosystems

Concepts of an ecosystem.

Structure and function of an ecosystem.

Producers, consumers and decomposers.

Energy flow in the ecosystem. k-

(3 Scanned with OKEN Scanner



“Ecological succession, . aobtiiimins
|« Food chains, food webs and ecological pyramids.

. Introduction, types, characteristi 4 ,
l following ecosystem: stic features, structure and function of the
a Forest ecosystem
b Grassland ecosystem
o Desert ecosystem

4 Aquatic ecosystem (ponds, streams, lakes, rivers, oceans, estuaries) | "

|
|
1

E— Biodiversity and its conservation 4
«  Introduction-Definition: genetic species and ecosystem ;
diversity

« Bio-geographical classification of India
« Value of biodiversity : Consumptive use, productive use,
soclal, ethical, aesthetic and option values ‘
« Bio-diversity at global, national, local levels
« India as a mega diversity nation
« Hot spots of bio-diversity
. Threats to biodiversity: Habitat loss, poaching of wild life,
man-wildlife conflicts :
« Endangered and endemic species of India .
« Conservation of biodiversity: In- situ and Ex-situ conservation l
of biodiversity
e Environmental Pollution Definition — 4
« Causes, effects and controi measures of:
Air pollution
Water pollution
Soil pollution L
Marine pollution
Noise pollution
Thermal pollution
Nuclear Hazards
« Solid waste management: Causes, effect and control
measures of urban and industriai wastes
«  Role of an individual in prevention of pollution
« Pollution case studies
« Disaster management: floods, earthquake, cyclone t
and land slides \

i

© = O SN

D |

Social issues and environment a ‘
« From unsustainable to sustainable development
« Urban problems related to energy
| . \Water conservation, rain water harvesting, watershed
I management
« Re-settlementand rehabilitation of people: Its problems and
concerns. Case studies.
. Environmental ethics: issues and possible solution
. Climate change, global warming, acid rain, ozone layer
depletion, nuciear ccidents and holocaust. Case studies.

e \Wasteland reclamation
« Consumerism and waste products

»

|

Il . Environment protection act ‘

l « Air( Prevention and control of pollution ) act
L

« Water ( Prevention and control of pollution ) act

L i . \Wildlife protection act L I LAY S Des
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o ‘!‘_— uman population and Whe enviram .
— ; H population and the environment
f

e e

e « Forest Corlser\}é—ﬁgn‘aa"“"““ —

e Issuesinv
« Public awareness

« Population growth, variation
. P‘opu!ation Explosion- family
« Environment and human he
« Human rights -
« Value education

< HIV/AIDS

« Women and child welfare

| « Role of information technology
| health

| « Case studies
i

[83]

Human order

Behavior, Himan Values, Nature and Morality
Understanding the human society

olved in enforcement of

‘Understanding Existence and Co-existence
Interrelation and Cyclicity between Matcrial order, Bio-order, Animal order and

Undgrstanding the_z hun_1an conduct: Relationship in Family, Justice in
Relationship, Relationship of Human with Nature (Environment), Human

environmental legislation

SRS — 14

. 4

among nations | :
welfare program i‘
alth |
in environment and human |
|

| 6

Dimensions of Human Endeavor and Objectives, Interrelations hip in Society, |

Mutual Fulfillment and Cyclicity in Nature.

Theory Examination:

1 Question paper wiil be comprising of total 7 questions, each of 10 marks.

Only 5 questions need to be solved.

2.

3. Question number 1 will be compulsory and covering the all modules.

4. 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.)

(S

In question paper weightage of each module will be proportional to number of

respective lecture hours as mentioned in the syllabus.

Term work:

Term work shall consist of minimum five projects (PROJECTS SHALL BE DESIGNED ON THE
SAME GUIDE- LINE OF GIVEN TEXT BOOK) and a writtn test.

The distribution of marks for term work shall be as follows,
Laboratory work (Tutonial/Project and Journal)
Test (at least one)

The final certification and acceptance of term-w
laboratory work and minimum passing in the term-work.

Recommended Books:

1. Erach Bharucha, text book of environmental studies, Universitie

15 marks.
© 10 marks.

ork ensures the satisfactory performance of

5 Press/Orient Blackswan

i S, ‘Environmental Studies”, Wiley India Private

2. Jagdish Krishnaswami, R J Ranjit Daniel
Ltd. New delhi

3. Anindita Basak, ‘Environmental Studies’, Pearson

4. Deeksha Dave, “Text book of |, ‘Environmental Stu
India edition

S. Benny Joseph , ‘Environmental Stud

6. DL Manjunath, , ‘Environmental Studies”,Pearson

;‘ R Rajgopalan, , ‘Environmental Studies”, Oxford

Alok Debi, ‘Environmental science and Engineer
A Nagraj, Jeevan Vidya- A Primer.

=l

dies”, Cengage learning, Thomason

ies”, Tala McGRAW HILL

ing”, University press
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wise

ceheme for T, Scmcstc!' VI
: No. of l’criods?l\1 Mo
| week (60 minutes cach) | Duration e
o |8 " T of .
‘:.'(\ . Subjects L‘j“l ln'l“cu' l.‘uto- Theory | Theor | Term- [ Prac | Oral | Total
S el B rial papers y work | -tical
(Hours) 3
i . Hrs.)
T | Microprocessors 4 2 - 3 100 75 25 T 130
&
| Microcontrollers-
[
7 [Antenna & Wave | 4 2 - 3 100 25 - 25 | 130
| | Propagation
F_— [ndustrial 2 - | % 2 50 25 - - 73
| Economic &
f Telecom
l regulation
1 | Digital 4 2 - 3 100 25 25 | 25 | 17s
Communication
P30 TV & Video 4 2 - 3 100 25 - | 25 150
6. | Elective 4 2 - 3 100 25 T 25 | 150
_ Total.... 22 10 1 550 150 50 | 100 | 830
“In tutorial we should have case study/ Industrial Visit along with routine exercises. Batch-

SCHEME FOR OFFERING ELECTIVE TO STUDENTS (Any ONE): TE, VI Semester

SEM VT SEM VI: SEM VI: [SEM VI: \ﬂ M VI
[l ACOUSTICS | 2. MICRO | 3.RADAR | 4. DI m ‘AL | 5. NEURAL
| ENGINEERING | ELECTRONICS | ENGINEERING | TEEEPHONY L\:JMORKS
| &  FUZZY

LOGIC

Wef 2009-10/T.E. EXTC MU/ 25
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e ——————————t -

/' . BRI

— ~

o o ——

___University of Mumpy; I |
|+ (Electronics & Telecommunication 1=
icﬂssz rihg‘)’_,_»————"""“"" o " Semester .V‘ T

‘_‘ fquif‘_g%f:’microprocessors & MiCl‘Oconm&j’r\\mku o

| SEJBO/ o[ é/I’/W—ee;( LeCture 4\“&-\_“\_ L .
Fpefl A0 min. o Practimro——— —]
?.p.qch of 60.1 \‘JML 2 E—
e —Tutorigl [T oo
f "’//-.,/‘ | H ———
_—ation System The_ory%@_\ ‘Marks
fva Practical €Xamination '\3-~1¢_

Oral Examination |———————25 |
| 2 -
p Term Worg | T
- Total | ———+——22 |
L— —— L 150 |
_——_ | Contents —_—
iod® The objecti i — Hours
objective stu% gn':sec IV<1=360f tht;‘st course is to introduce to the | -
: | Micr
Microcontrollers Oprocessors &

me— concept of 8 bit Mic
Microcontroller

T—-""r 8086 and 8088 Micro

roprocessor and

808 Processors: Architect
and organization of 8086/8088 microprocessgrrz ’

family, bus interface unit, 8086/8088 hardware
pin signals, timing diagram of 8086 family
microprocessors, simplified read/ write bus
cycles, 8086 minimum and maximum modes of
operation, 8086/8088 memory addressing,
address decoding, memory system design of
8086 family, timing considerations for memory
interfacing, input/output port addressing and
decoding, introduction to 8087 floating point
coprocessor and its connection to host 80886. .
2 8086 assembly language programming: | 08
Addressing modes, 8086 instruction formats and
instruction set, data transfer, arithmetic, bit
manipulation, string, program execution transfer
and program control instructions, machine codes
of 8086 instructions, assemble language syntax,
assembler directives, initialization instructiong,
simple sequential and looping programs in
assemble language, debugging assembly
— language programs. :

: Si’rog_i;r:fmrgrglable Interface and peripheral | 7
devices: Interfacing of 8155, 8255 and 8259

T with 8086 and study and interfacing of 8257
Wef 2009-10/T.E. EXTC MU/ 26
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&

) , DMA controller with 8086

/ 5 «  Comparative study of salient features of | 2

8086. 80196, 80296, B0386. 80486 and
5 Pentium

| pIC Controllers: PIC18 19
A «  PIC18 memory orgamzation
: « CPU registers,
, «  Pipelning,
3 « Instruction format,
' « Addressing modes,
| « Sample of PIC18 Instructions
_‘ | Overview of the 8-bit MCU Market
?'7;/“ 73 P1C18 Assembly language Programming T—H
B = Assembly language  programme
structure, :
| « Assembler directives,
| « \Writing programmes to perform arithmetic
| computations,
«  Programme loops,
= Reading and writing data in programme
memory,
= Logic Instructions,
« Using programme loop to create time
delays,
= Rotate instructions,
- Using rotate instructions to perform
- multiplications &divisions. o
B Parallel Ports 8
« |/O Addressing,
- Synchronization.
« Overview of the PIC18 parallel ports,
|+ interfacing with simple output devices. i

——
Theory Examination:
f 20 marks.

1. Question pape
All questions must be analytical an

r will comprise of total 7 questions, each o
d design oriented.

2.

3 Only 5 quest.ons need to be solved.

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

5. Il be mixed in nature. (e.g.- SUppOSE Q.2 has part

Remaining questions wi
(a) from, module 3 then part
module 3.)
6. In the question paper,
number of respective |
7. No question should be aske
Practical/ Oral Examination:
Practical Examination will be based on experiments performed from the list of
experiment given in the syllabus and the evaluation based on the same
experiment.

(b) will be from any module other than

nodule will be proportional to
oned in the syllabus
te module.

weightage of each n
ecture hours as menti
d from pre-requisl

wef 2009-10/T.E. EXTC MU/ 27
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11 be bascd on ¢ ,
ora will DE . on any experiment perf
Ve syllabus and the entire syllabusg ormed from the |
in & . < C lSt o X
orm worK: f experiment given
orm WOk shall consist of minimum cigy
d|5tribul|on of marks for term work s‘l N
. L vner she
catory work (Expenments and ‘Iourn':;
At loast one ¢ _
]".‘St (at 1(,‘L1“§ ne) ‘ ’ 1 marks.
v\llendance‘ fracltlbahdnd Aheory) 10 marks
AR a1 cortification accent: e A
The fnal ot ‘ ; | 'md aceeptance of term-wor B5marke?
 of laboratory work and minim OrK ensures the satisfactory

,\.\Ih‘,lm\‘”“\" u
oot . m
fical list PAassing in the term-work

Xperments ang

a wri
| be as (Ollows awritten test,

The
l J[)O

P ['(IC

3086 (any 4)

, \rite @ program to arrange block of data in i

I a .

. W ta in i) ascending and (

. Write @ program to find out any power

' : : r of a .

. progmmmdble and X is unsignod numbernumber such-that Z = X , where N
Write a programmable delay routine |

\Write a program to find out largest number in a block

A Expenment on string instructions. -

Wirite a programme o multiply 32 bit number

i) descending

e Lo

sy 87!

pIC18:
Experiments are to be performed on Proteus VSM Platform (any4)

To design and test circuits
Addition , Subtraction

BCD Adder

Multiplication, Division

4 bit .CD driver

Working of ADC/ DAC
Demonstration of Traffic light
Implement door hell

Data Logger

Working of calcuiator

On latest: Students can perform
To design and test circuits on Graphical based LCD, Interface external memory,
Temperature display, Key pad interface using AVR controller.

Recommended Books:

1) Microprocessors :
2) Han Way Huang, PIG Microco
3) Design with PIC Microcontrolle

Asia LPE s i pE
LS §086/8085 Family, John Uﬁmbmﬁkﬁ-Pebrboz.j\fci f,:;chitem:re Progg
5) DV Kodavade S Narvadkar. 8033—86 ‘l\‘:inOl)[OCpo\)OIb Al GCL

and Interfaces, Wiley
6) Ajay Deshmukh, Microcon

and Interfacing, Douglas V Hall Tata Mc Gram Hill

ntroller, Cengage learning |
rsBy John B Pealman, Pearson Education

trollers, TMH
\\ of 2009-10/1-E EXTC MU/ Z
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_, smith, Programming The Pi
7) Gaonkar Ramesh, Funda,

embedded systems, Pe
Martin Bates, PIC Micrg

9)

€ Micrg

Controller wyi i svier
Nentals of Microcontro| 1 Mbasic(CD), Elsevie

nr ) lers and applications in
am Internataonal Publishin piieat
controllers‘ 26 g.

. Elsevier

Universit
: Y of Mumpna; "
- T.E. (Electronics & Tg| g = -
55: T.E. CleCommunication | -
9I1gi,1ccril‘9) Cation '.I Semester - V|
EUBJECT: Antenna & Wave Propagation !
. week .
pernodb P‘Cof i) ' Lecture | 4 \
(CzIC“ of 60 min. Practical | 2 ,‘i
Tutorial | . - | —
| - e Hours | Marks
Ealuation System l : ,The;qry Examination | 3 ~] 100 v~~l\
- Practical examingtion|” o+ —t—— 20—
| Oral Examination |~ =1 55
| fermWork |° 7 T o5 \
| fotal; 1 150
odule Contents Hours |
Iaaé‘cﬁve The objective of this cou

“Pre-requisite

Concept  of
transmission line.

Electromagnetic™ field and | -

beam width, bandwidth, beam efficiency, FRIIS

ANTENNA FUNDAMENTALS T

Introduction,  basic antenna  parameters,
Radiation pattern radiation power density,
radiation intensity, directivity, beam efficiency,
aperture concept, effective height, polarization,

Input impedance, gain radiation efficiency,

transmission equation

Basic concepts of Maxwell's equation, vector
potential, wave equation, near field and far field
radiation, dual equations for electric

and
magnetic current sources.

Linear wire antennas 10
Infinitesimal dipole its radiation field, radiation
resistance, radiaticn sphere, ear field, far field |
directivity, small dipole, finite length dipole, half
wave length dipole, linear elements near cr on |
infinite perfect conductors, ground effects anc |

——

Wef 2009-10/T.E. EXTC MU/ 29
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— o ] -“\(‘Eh d’li(w)ﬁ;-)-||("\t“ : el

e ation. Folded d “dinole 1
. H( ) o ) y '

! and themr applications pole. sieeve dipole ‘x

Loop Antenna:

Small loop ¢ .
dibole hxt 5; companson of small loop wath short
( adi :
' Cradition pattern s parameters and ther

. \ apphcabion
Arrays: 1 5 J
Linear antavs and planner arrays | 4
‘ /\~”‘W o two sottopic point  sources.  Non \
| ISOlropic SOUTCEeSs prnciple  of + pattern 1

Fomultiphcation  linear  arrays  of n alaments,
broadside. Endfire radiation pattern, directivity.

I \ ~ -
l?oanTwndm and null directions, array
Lmto: Antenna analysis using Dolph-
I schebyscheff |
) _ - - — ‘_-’_‘___d—ﬂ
Frequency Independent Antennas: - 7

Log periodic and Helical antennas.

Microstrip antennas:

Rectangular & circular patch applications and
feed network

— | 1€ I—

5 Reflector antennas:

| Plane reflector, corner reflector, procedures,

, Radiation mechanisms Dielectric waveguide,
diclectric resonator. dielectric horn antenna.

5 Antcnna Measurement

Antenna Ranges. Radiation Pattern. Gain and
directivity. Polarization.

Radio wave propagation

Ground wave propagation, lonospheric

propagation. Propagation [0sses.

I
Theory Examination.

1" Question paper will comprise nf tota
All questions must be analytical.
Only 5 questions need to be solved.
Question number 1 will be compulsory and covering the all modules.
Remaining questions will be mixed i 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 question paper weightage of each module will be proportional to
hours as mentioned in the syllabus.

number of respective lecture on
7 No question should be asked from prc-requnsate module.

)]

| 7 questions, each of 20 marks.

SIENFREN

Oral Examination:

Oral Examination will be bas
experiment given in the syllabus a
Term work:

Term work shall consist of minimu

ed on any experiment performed from the list of

d the entire syllabus.
m eight experiments and a written test.
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_+ehution of marks for tern
gistribution ‘ 1 Work shall he ;

Thsoratory work (Experiments and Journaly be as Iollqws,

l,ﬂt { |east one) - 1€Mmarks.

/‘Tesl ( . i - 10 marks.
| certification and acce R

fina ptance , ,
he -mance of laboratory work ang minin? f term‘VYOrk‘ ensures the satisfactory
perf UM passing in the term-work.

ctical list . ]
w radiation pattern and fi

; E'r]%; fire array dfind Parameters of monopole, dipole antenna
3, Broadside array

4 Log periodic antenna
5. Helical antenna

6. folded dipole
7
8
9
1

pra

~ Reflector antenna
- Rhombic antenna

Loop antenna with n number of turps
0.Any micro-strip antenna

Recommended Books:

1) Antenna Theory analysis and design-Costantine A. Balanis, John Wiley
publication : :

2) Antennas-John D. Kraus, Tata McGraw Hill publication
3) Electromagnetics- Jordan Balmann, Prentice Hall of India publication
4) Harish A. R., Antenna and wave propagation, Oxford University Press.

University of Mumbai

CLASS: T.E. (Electronics & Telecommunication | Semester - VI
Engineering}
SUBJECT: Industrial Economics & Telecommunication Regulation

Periods per week Lecture 2
Practical -
(each of 60 min.) Tutorial 1
Hours Marks
Evaluation System | Theory Examination 2 50

Practical examination - J
Oral Examination - -

Term Work = 25
Total 75
Module Contents Hours
-Eh - -
Objective The objective of this course is to introduce to | -

the students the basic concepts of
Economics & Management and give them
exposure to Telecommunication Regulation

T in India/ in general.
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- _fé(juisite Ganera| - : _
pre tlnderstandmg I o e -

management

BASIC CONCEPTS IN ECONOMICS 4
Dema

Sllpplynd‘ Ci)u[)[)ly:_elasticily of demand and
monop~o|isncmpot'l'on'.. monopoly,  oligopoly,
categories of Competition, causes creating
determinatio monopoly  organization, price
monopol N under perfect competition and
firm undgr' price  discrimination, equilibrium of
of mone competition and monopoly. Functions
orice lé'vsﬁlppiy and demand for money, money
eohs e and inflation, black money,

€quences. meaning, magnitude and

B i :
anking and Taxation system of Country. 5

Funcﬁlon of commercial banks, multiple credit
Creafuon, banking system in India, shortcomings
and improvement. '
Central banking: Function of central banking
Illustrgted with reference to RBI, monitory policy
meaning, objectives and features.

S_ources of public revenue: principles of taxation,
_dlrgct and indirect taxes, distribution of
~incidence, tax structure, reform of tax system. =
International Traae and economic crises of T4
2008, Theory of international trade, balance of
trade and payment, theory of protection, tariffs
and subsidies, foreign exchange control,

devaluation.

Basic concept of management-Planning, | 4
organization, commurication, Leadership &

motivation.
Marketing management and marketing Mix-

Product, Place, price and promotion

Telecommunications Regulation
_The Task of Regulation, Markets and market

failure, The rules of regulation.

The Framework for Regulation,  Legal
frameworks,  Instruments of  regulation,
Enforcement, Dangers of regulation and
operational aspects. .

-Regulatory Strategy and Price Qontrqls, Market
strategies/ structures, ~ Engineering and

technology.
-Regulation an
(John Buckley,

d the Future '
Telecommunications Regulation)

e ————
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| National Telecom Policy 1904, New Telecom | 5 )
J‘ﬁ i lnczﬁn;y B1999, Guidelines For Uplinking From !
| | . Broadband Policy 2004, Guidelines For |

| Obtaining License For Providi ' |

| (OTH) B e iding Direct-To-Home

? el roadcasting Service In India. 1
| - TR/ Act 1997, Cable Network Act, TRAI l
| . Regulation. '
: | ITU's role in global communications.
} i (htip://www.trai.gov.in/Default.asp |
| e . |
| http://www.itu.int/net/home/index.aspx |
f - http://www.itu.int/net/about/index.aspx

Black, Telecommunications Law In The Internet |

' Age, 2002, Elsevier ) |

mination:

Theory Exami _
1 Question paper will comprise of total 7 qu

2 Only 5 questions need to be solved.

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

4 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 othar than

module 3.)
In the question paper, weightage of each module will be proportional to

estions, each of 10 marks.

5.
number of respective lecture hours as mentioned in the syllabus.

Term work:
Term work shall consist of minimum five tutorials, case study/ Industrial Visit
reporls and a written test.
The distribution of marks for term work shall be as follows,
Tutorial work (Tutorials, Case study & Report) - 1@marks.
Test (at least one) - 10 marks.
Manee-{ﬁ“ammdﬁemﬂ Baarks?
' ifi _work ensures the satisfactory

tance of term

d minimum passing in the term-work.

performance of laboratory work an

Recommended Books:
1. John Buckley, Telecom
Engineers © 2003, Pub
London, United Kingdom.

n, Institution of Electrical

munications Regulatio
n of Electrical Engineers,

lished by: The Institutio
(ISBN:0852964447)

fmz_//ww»v.trai.gov.in/Dc_aijLt.,aéQ
hitp://www. itu.int/net/home/ index.aspX

bout/index.aspX

e

Black, Telecommunications Law In The Internet Age, 2002, Elevier
Wef 2009-10/T.E. EXTC MU/ 33

(3 Scanned with OKEN Scanner



~1 &

q

patrick Welch and Gerrv Weleh . Eeonomics
Economics: Samuelson '

g Modem Economic theory. Dewt & Warma
indian Economy: AN Agrawal

10 Marketing Management'V.§ Ramaswamy

11 Finance for non-finance mangers B K Chatem

2 nanagement: Hampton David

03 Management: Stephen Robbins and Mary Coulter

14 Marketing Management, a south asian perspective. Philip Kotler, Kevin
Keller, Abraham Koshy and Mithileshwar Jha

University of Mumbai

CLASS: T.E. (Electronics & Telecommunication = Semester - VI

Enginccring)

SUBJECT: Digital Communication

Theory and Prachce wilev

periods per week Lecture 4
(each of 60 min.) Practical 2
Tutonal x - . -
e o I Hours Marks
Evaluation System | Theory Examination 3 100
L_r ~ Practical examination | 3 I 25 -~ .
Oral Examination | - | 25 |
Term Work | - | 25
B - S Total | 175
Module Contents Hours
Objective The objective of this course is to introduce to | -

the students the Basics of Digital
Communication

Pre-requisite

Fundamentals of Communication.

1

Information theory
Entropy, Shannon Theorem. Shannon - Hartley

theorem

Baseband Transmission:

Discrete PAM signals, power spectra of discrete
PAM signals, inter symbol interference,
Nyquist's criterion for distertionless baseband
transmission, Pu'se shaping, line codes,
correlative coding, aye diagram, equalization.

Digital Modulation:
Representation of band pass modulated signal,

vector space representation, Gram. Schmidt
procedure, signal energy and correlation, ASK,

14
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e TEST(T;\:‘K—\DF\‘ . —
QPSK. <O()b§\?<K M-aryl PSK M-aryl FSK |
Modulation, M\o(h.nl-lMSK' OAM*'"“”"’“(‘T“O”'
space diagiam « r‘l\mn_ demodulation,  signal
power officic h‘l)(.(,lmm, bandwidth efficiency,
applications C‘l.(‘h.('y' probabilty  of  error,
HONS, Carner and timing recovery circuits

e
|
{
i
|
|
|
|
|
|
I
|

- Eiaso‘l)and Dotcfcxl‘i‘d}f\{ B s
Detection  of binary signals- Matched flters,
docmon threshold in matched filters, error
probability, maximum  likelihood  receiver
structure, correlation realization of matched filter.

P o K 14
oG Error Control Systems: 1%

Overview, power and band limited channels,
optimum decoding, decoded error rate-

Error Control Block Codes:

Introduction, code rate and code distance, some
algebraic concepts, generator matrix, of a linear
block code. systematic form of G, parity check
matrix of a linear block code, decoding
mnechanism, hamming codes, extended
hamming codes, shortened hamming codes,
systematic for of H matrix, cyclic codes,
generator matrix for cyclic codes, polynomial
multiplication and division, systematic cyclic
codes, practical systematic encoders, binary
BCH codes, shortened cyclic codes, cyclic
redundancy check(CRC) codes, interleaving,
Non algebraic decoding of cyclic codes, Maggot
decoding, decoding shortened cyclic codes,
burst detection( error) trapping), application
areas.

6 Convolution Codes: 10
Introdustion, generator polynomial and optimal
codes, puncturing code trellis, free distance,
Viterbi decoding, hard decision Viterbi decoding,
decoding window, soft decision Viterbi decoding,
code spectra, recursive systematic codes, code

transfer function, application areas.

I
Theory Examination: . ]
1. Question paper wil comprise of total 7 questions, each of 20 marks.
2. All questions must be analytical.
3. Only 5 questions need to be solved

Wefl 2009-10/T.L. EXTC MU/ 35
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Question nu .
Remaining qrzgstri;n\g“' be COMpulsory ang
(a) from, module 3 th\glil be mixed in na?urcovenng LU
module 3.) N part (b will pe fro:i ;e'g‘- suppose Q.2 has part
6 In the question ny module other than
paper wej
number of respective 'ghtage of eac :
7. No guestion Sﬁou::jve lecture hoyrs as n:] roguie will be proportional to
be asked from pre rgnh?”ed in the syllabus.
-requisite module.

Oy

p.—actical Examination:
practical Examination wil

wperiments given in the I be based on experiment .
expell ( syllabus and the . s pgrformed from the list of
experiment. valuation will be based on the same
oral Examination:
Oral will be based on any experiment

in the syllabus and the entire Syllabusperformed from the list of experiment given

Term work:

Term work shall consist of minim i

MO um : :

Ihe distribution of marks for term WO?E:&;TESQ;?QES and a written test.
ows,

Laboratory work (Experiments and
Test (at least one) Journal) : 1%“.
16alea - 10 marks.
eiiaany ) O

Thig'ﬂ?;g:g'g?ftéon and acceptance of term-work enéures the satisfactory
perforr aboratory work and minimum passing in the term-work

practical list

Measurement of bit error rate

wvieasurement of coding gain

Study of ASK,

Study of BFSK

Study of BPSK

Study of generation of cyclic codes
Measurement of bandwidth efficiency of QAM
Study of equalizer's performance parameters

_ Study of eye diagram using oscilloscope

10. Study of QPSK waveform using digital oscilloscope
11. Measurement of bandwidth efficiency of QPSK

12 Study of MSK generation and detection.

©END U WN

Recommended Books:

1. Digital Communications-Simon Haykin, John Wiley & Sons publication

inci igi icati hilling, TMH, 3“edi
2 Principles of Digita! Communication, Taub s¢ ., |
3. Coding Technigues: An introduction to Compression to compression and

} wade, Palgtave ) ‘
error control-Grahar . ard Sklar, Pearson Education Asia

A . d i
4. Digital Communications 2" edition-Be

publication o gystems, BP Lathi, 3e, Oxford
.. Analo Commumcatlon Y , s J
5. Modern Digital and ’ Wef 2009-10/T.E. EXTC MU/ 36
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mmunication Systems-B.P Lathi, BS Publicaticns (Hyderabad)
co

6.
]
University of Mumbai ! -
T.E (Electronics & Telecommunication Engineering) Semester —
g5t I
oA £CT: Television & Video Engineering , : __M_u,_J
5U?J et week Lecture 4 S
pen0d~ Practical PR . I
{60 min.) Tutorial TS
oeem  [TheoyExaminaton 3 190
juation Sys o e T S .- o
e Practical examination .~ ——u—
_ OmlExaminaton - L2
T T THemWerk L e
s Total [« 100
/-—“—"- ]
e =S e ‘Hours
ModU‘e Contents . e

. _tive The objective of this course is to introduce to.the students -
onje the basics of picture transmission and reception.

|
!
,I .
pre ~ Basic coﬁcepts of Communication Engineering I-
re- !

equisite | g
; Elements of Basic Television System: o
Introduction to video system, sound and picture trgnsmISSIon,
scanning process, video signal, aspect ratio, horizontal and
vertical resolution, video bandwidth and interlaceq scanning,
composite video signal for monochrome TV, vrd.eo. signal
'standards, sound and video modulation, VSB transmission and
reception, (CCIR — B standards). | S
2 TV camera tubes: e . : 35
Basic principle, image orthicon, vidicon, plumbicon, solld-stateé
image scanners.
3 Color TV: -0
Compatibility —considerations, Colour  theory, chroma_mcny
diagram, generation of colour TV signal§, luminance signal,
‘chrominance signal, frequency interleaving process, colour
ssub-carrier frequency, colour picture tubes, colour plctgre tube
irequirements, degaussing, purity convergence, circuit colour
receivers set up procedure.
‘Colour TV systems 7
NTSC encoder and decoder, SECAM encoder and decoder.

PAL encoder and decoder.

.

|

.
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~ Felevision Receiver and fis T~
Iits TeStlng; T T g

. Block schematic, VSR ;
AGC. video IF section. serr cton, Choice of IF's, RF tuner,
SMPS. Troubleshoo'tirfgilgr:ggration' AFC, sound section..: i
ure  of troubleshooting, '

television test charts, introdyeti
TV L ction to vari .

CO|OIlijt‘:er vidfc:ceévers' antenna, R:n?uunsetrestpirégrtrumgnts. IF

iscrimi , o 1 C amplifi |

discriminator, phase identification amplifier anmdp‘léggurpl?iﬁ:?'

reference oscillator, vertj : .
deflection system, ELT fical deflection system, horizontal

‘ Advanced TV Systems: :7
I(;T(?\“,TV Cable TV, Direct B}roadcgs}i[\'gsatell_ites, Digital TV. |
6 Multicasting, RTSP, RTCP i

P

Theory Examination:

1. Question paper will comprise of total 7 questi

5 All questions must be analytical. q ions, each of 20 marks.

3. Only 5 questions need to be solved.

4. Question number 1 will be compulsory and covering the all modules.

5. 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 o_f respective lecture hours as mentioned in the syllabus.

7. No question should be asked from pre-requisite module.

Oral Examination:
Oral Examination will be based on any experiment performed from the list of

experiment given in the syllabus and the entire syllabus.

Term work: :
Term work shall consist of minimum Six experiments and a written test.

The distribution of marks for term work shall be as follows,
Laboratory work (Experiments and Journal) - 1@€marks.

Test (at least one) : 10 marks.

e )| OO
-work ensures the satisfactory

The final certification and acceptance of term ens!
performance of laboratory work and minimum passing in the term-work.

Practical list

Waveform analysis at
Different video patterns using test pattern
Video IF and detector section

Sound IF and output section

Horizontal and Vertical Section.

different points in a color TV receiver kit.
generator.

oA W

Wef 2009-10/T.E. EXTC MU/ 38

CX Scanned with OKEN Scanner



roma section.
inding

ended Books:
onochrome and Color Television-Gulati

ublication.

Televisio :
Tata Mc Graw Hill publication.

Tele}/iSiPn and video engineering-
ublication.

4. Video Demystified, 4e, Keith Jack, Elsevier

: ent of monochrome and color TV receive
rs.

R.R, Wiley Eastern Limited

n and video engineering- R.G.Gupta

Dhake A.M, Tata McGraw Hill

— ]

S

University of Mumbai

I

CLASS: T.E. (Electronics & Telecommunication

Semester -V

ineering)

Engineetnd T
ve SUBJECT: DIGITAL TELEPHONY

Electi

Lecture

periods Per week

Practical

(each of 60 min.)

[

- Tutorial

S

Theory Examination

e
luation System

Eva

Practical examination

e

————

PRI

Oral Examination |
Term Work_
Total | |10

Contents

Hours

Module
Objective

The objective of this course

and telephony.

Telephony Background
An overview of telephone N
system, switching system,
Signaling, echo cancellation,
of telephone,
signalin
Traffic analysis

Traffic characterization,

blocking pPro

loss

ng and
switching, time

Digital switchi
o

Space divisio

the students the fundamental
etWorks, transmission

DC (pulse) and

babilities, delay systems
networks:

(TST) switch, spac
i TS

(STS) switch, comparison of
Wef 2009-10/T.E. EXTC MU/ 39

is to introduce to
s of switching

working principles
DTMF (tone)

systems, network

08

division switching,
e time space

.
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switches, network s

nchronizati
management, timir)\,g hr(t)irr]rl1ziat":m' oo and
network ’ ng

T inacc racies

Synchronizat; '
on

Network management » Network  control,

Digital Subscriber access
* Integrated Service dj
ISDN overview, |SDN
user  network
architecture,

!StDrr}J physical layer:  basic user -network
interiace, primary rate yger- network interface, U
interface, |

ISDN data link layer: LpAD protocol, terminal
adaptation, bearer channel data link control,

ISDN network layer: basic call control, control of
supplementary services,

* Broadband |SDN (B
Architecture , Protocols

13
gital network (ISDN)

_ nterfaces and functions,
Interface,  ISDN protocol

- ISDN)

e Digital subscriber loop (DSL): ADSL,
HDSL, VDSL, Fiber in loop, wireless local
loop (WLL).

Sign;ling System Number 7 (SS7). 887
Architecture signaling date link level, signaling

link level, network level, signaling connection
control part

Introduction to IP telephony and related | 9
protocols:

Overview of TCP/IP protocol

Resource reservation protocol (RSVP), multi
protocol label switching, real time_ protocol
(RTP), session initiation protocol (SIP). H.323
standard, media gateway control protocol

Voice over packet networks: 6
Voice over ATM, ATM cell format, ATM protocol
stack, ATM adaptation layer, IP over ATM, frame
relay over ATM.

Theory Examination:

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

Only 5 questions need to be solved. .

Question number 1 will be compulsory and covering the 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.)

Wef 2009-10/T.E. EXTC MU/ 40
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in the question paper, weightage of each module will be proportional to

" qumber of respective lecture hoyrg as men
aminatlon:

tioned in the syllabus.

oral ‘nation will be based o :
gxamin N any experiment/ Tutorial performed from the

0ré’ " syllabus.
ire SY
ent r .

work- :
fer™ hall consist of mini : :

work S mum six experiments/ T , . t
Tﬁﬂistributlon of marks for term work shall be as follo\lljvt:flais and a written test.

ratory
Labo at least one)

Test (

hé fi

ﬁal'ceﬂification and éccepf

work (Experiments and Journal)

)

; 1gﬁarks.
. 10 marks.

ance of term-work ensures the satisfactory

T _
(formance of laboratory work and minimum passing in the term-work.

Peco mmended Books:

1. Digital Telephony—JOHN BELLAMY—Wiley Series
2. ISDr\_l and Broaqpand ISDN with Frame Relzy and A TM - William
stalling. 4th _Edlt.lon. F’e.arson education Asia publication
3. Telecommunication Switching and Networks—Thiagrajan Viswanathan—
PHI Publication
4. Voice over packet n/w, David J Wright,John wiley and sons,Ltd.

5 Telecommunication swithing and n/ws Gnanasivam p,

Inernation,second edition.

6. IP Telephony - Oliver Hersent, David Gurle & Jean - Pierre Petit.
pearson Education Asia publication

New Age

— —
University of Mumbai
CLASS: T.E. (Electronics & Telecommunication | Semester -V
Engineering)
Elective SUBJECT: ACOUSTICS ENGINEERING
Periods per week Lecture | 4 —
(Each of 60 min.) Practicai | 2 i
Tutorial | -
Hours Marks
Evaluation System Theory Examination 3 100
Practical examination - -
Oral Examination - 25
Term Work - 25
Total 150
ﬂdule Contents Hours
Objective The objective of this course is to introduce to | -
the students the fundamentals of radiation,
reception, absorption and attenuation of
S acoustic waves.

Wef 2009-10/T.E. EXTC MU/ 41
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Agg:jtlcii :lva';es — Linear wave equation —

[S—E e WIAS ~ Harmonic plane waves —
ne g%/. ensity — Acoustics intensity — Specific

acouslic Impedance - spherical waves -

Describer scales.

Reflection and Transmission:

Transmission f{om one fluid to another normal

and oblique incidence — method of images

10 |

RADIATION AND RECEPTIO
 AVES N OF ACOUSTIC

Ra(_iiatio.n from a pulsating sphere — Acoustic
remprocuty — continuous line source - radiation
impedance - Fundamental property of
transducers.

Absorp}ion and attenuation of sound
Absorption from viscosity — complex sound
speeq_ and absorption — classical absorption
coefficient

10

PIPES RESONATORS AND FILTERS

Resonance in pipes - standing wave pattern
absorption of sound in pipes — long wavelength
limit — Helmoltz resonator - acoustic impedance -
reflection and transmission of waves in pipe -
acoustic filters — low pass, high pass and band
pass.

Noise, Signal detection, Hearing and speech
Noise, spectrum level and band level — combing
band levels and tones — detecting signals in
noise — detection threshold - the ear -
fundamental properties of hearing — loudness
level and loudness — pitch and frequency -

voice.

10

ARCHITECTURAL ACOUSTICS:

Sound in enclosure — A simple model for the
growth of sound in a room — reverberation time -
Sabine, sound absorption materials -
measurement of the acoustic output of sound
sources in live rooms — acoustics factor in
architectural design.

Environmental Acoustics:

Weighted sound levels speech interference -
highway noise — noise induced hearing loss —

12
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noise and architectyra|

measurement of dengn Specification and ]
: SOme isolatip i
portions. N design of
—_
; TRANSDUCTION 10

Transducer as agn electives network — canonical

ti )
ﬁglrjw:;rir?i?terfor the .two simple transducers
S = moving cojl loud speak
loudspeaker cabinets — Bk

' horn  loud

= speaker,

[:%?le“é?;t dconde.nser — microphone — [t)noving
_ : rodynamics microphone piezoelectric

microphone — calibration o

f receivers.

Wnation: )

Question paper will comprise of totg| 7 uesti

Only 5 questions need to be solved. o R IONSy SAChof 20 marks.
Question number_ 1 will .be compulsory and covering the all modules.
Remaining questions will be mixed in nature. (e.g.- suppose Q.2 has part
(a) dfr?:é r)nodule 3then part (b) will be from any module other than
module 3.

5. In question paper weightage of each module wili be proportional to
numbef of respective lecture hours as mentioned in the syllabus.
oral Examination:

oral Examination will be based on any experiment/ Tutorial performed from the
entire syllabus.

Term work:

E N

Term work shan consist of minimum six experiments/ Tutorials and a written test.
The distribution of marks for term work shall be as follows,

Laboratory work (Experiments and Journal)
Test (at least one)

s i v e D)) :
The final certification and acceptance of term-work ensures the satisfactory
performance of laboratory work and minimum passing in the term-work.

s 1@ marks.
- 10 marks.

Recommended Books:

1. Lawrance E. Kinsler, Fundamental of Acoustics, 4th ed., Wiley

University of Mumbai T

CLA_SS: T.E. (Electronics & Telecommunication | Semester - V
Engineering)

Elective SUBJECT: NEURAL NETWORKS & FUZZY LOGIC

Wef 2009-10/T.E. EXTC MU/ 43
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e e e
—

x

eek
M vn:in,) ————_Lecture T3
regnof © = - Practical | —
. tﬁ/f’-'”‘“—‘“--wﬂ 1 R ———

[ ] T

W’S’ystem PThﬁor Examination HO; L Marks

pa ract(l)cal examination ; 100

//—\% : 25

/ \I—e-rm Work

] - 25

//’ ———— Total | 150 |

/ Contents

N‘odule This courss 3iers Hours

—tive m :

pject!” understanding of neps o provide a thorough | -
that are key com ural networks and fuzzy logic

ponents of soft computing.

_— | Fuzzy logic and

N s - Neural  Networks, | 6
fi\pprOEmatlons of Multivariate functions, Non —

o near rror.surface and optimization.

7 ::huzzy Logic Systems: Basics of fuzzy logic | 9

eory, Crisp and " fuzzy sets. Basic set
operations. Fuzzy relations, Composition of
Fuzzy TE"at.'QnS., Fuzzy inference, Fuzzification
and Defuzzificaiton.
Fuzzy logic cpntrol: Mamdani and Takagi and | 5
Sugenc')' architectures. Applications to pattern
recognition.

3 Neural networks: Single layer networks, | 6
Perceptron. Activation functions. Adaline: its
training and capabilities, weights .learning,
Multilayer perceptrons: error back propagation,
generalized delta rule. Radial basis function
networks and least square training algorithm.

- Kohenen self — organizing map and learning | 10
vector quantization networks. Recurrent neural
networks, Simulated annealing neural networks.
Adaptive neuro-fuzzy information systems  (
ANFIS), Applications to control and pattern

—_ recognition. : ' -

5 Evolutionary Computing: Genfetlc algonth_ms. 9
Basic concepts, encoding, fitness function,
reproduction. Differences of GA and tradltlontgl

— optimization methods. Basic genetic
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>
// programming concepts Applications.
. y __-—-—"_'-_‘
/ Neuro-dynamics 7

; Attractors, Neurodynamical model, Hopfield
// Models, Brain-state-in- a-box model, B

camination: .

The"%uestion paper will comprise of total 7 questions, each of 20 marks.
1. 5 questions need to be solved.
2. 2 estion number 1 will be compulsory and covering the all modules.
3. Remaining questions will be mixed in nature. (e.g.- suppose Q.2 has part
i (a) from module 3 then part (b) will be from any module other than
modUle 3) _
5 In question paper weightage of each module will be proportional to

" number of respective lecture hours as mentioned in the syllabus.

ral Examination: .
oral Examination will be based on any experiment/ Tutorial performed from the

entire syllabus-

Term work: _ o ‘ _ -
Term work shall consist of minimum six experiments/ Tutorials and a written test.

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

| aboratory work (Experiments/Tutorials and Journal) . 1garks.
Test (at least one) : 10 marks.
| G

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

Recommended Books:

Timothy J. Ross, Fuzzy Logic with Engineering Applications, MacGraw-Hill
Shivanandam and Deepa, Principles of Soft Computing, Wiley

Jang JSR, Sun CT, Mizutani E, Neuro-Fuzzy and Soft Computing, PHI
Kosko, Neural Networks and Fuzzy Systems, Pearson edu

Simon Haykin, Neural Networks A comprehensive foundation, 2e,Pearson
edu

6. Rajsekaran S, Vijaylakshmi Pai, Neural Networks, Fuzzy Logic, and

Genetic Algorithms, PHI
7. Hagan, Demuth, Beale, ‘Neural Network Design,” Thomson Learning

AW -

e University of Mumbai
.ELA,S& T.E. (Electronics & Telecommunication | Semester - VI
"Qmeering)

Elect )
~Cctive SUBJECT: RADAR ENGINEERING
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| M | Theory Examination | 3

___Lecture

1
_____Practical

Tutorial | -

Safeiduadll N

Marks

100

Practical examination

Oral Examination | -

25

____Term Work :

25
150

e

Contents

Hours

e

The objective of this course i i

. stoi
different radar systems and their niroduce
applications.

Concept of Principles of Communication &
Electromagnetic waves.

Introduction Nature of Radar, Maximum
Unambiguous Range, Radar Waveforms, Simple
form of Radar Equation, Radar Block Diagram
and Operation, Radar Frequencies and
Applications. Related Problems.

Radar Equation : Predicton of Range
Performance, Minimum  Detectable Signal,
Receiver Noise and SNR, Integration of Radar
Pulses, Radar Cross Section of Targets (simple
targets - sphere, cone-sphere), Transmitter
power, PRF and Range Ambiguities, System
Losses (qualitative treatment). Related

Problems.

A

10

and Frequency Modulated Radar
W Radar — Block Diagram,
Isolation between Transmitter and Receiver,
Non-zero |F Receiver, Receiver Bandwidth
Requirements, Applications of CW radar.
FM-CW  Radar, Range and Doppler
Measurement, Block Diagram and

Characteristics (Approaching/ Receding
Targets), _cw altimeter, Measurement

cw
Doppler Effect, C

FM
Errors, Multiple Frequency CW Radar. _
lutter radar equations,

|

Radar Clutters: Surface C
sea clutter, land clutter, effects of weather on

radar angles echoes.

e e e a2
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B .

MTI and Pulse Doppler Boa—
: oppler .

' Principle, Tl RadarpwithR?dgg Introduction, | 9
5 Transmitter and Power Osgjliat wer  Amplifier

_— | Tracking Radar: Tracking with Radar | 5

Delay Line Cancellers — F; or Transmitter,
. — Filter ot

Blméj Sgeeds, Double CanceIIat(ii)r:{ﬂrc’:éc;:aerlsetncsCi
PRFs. Range C.Ba.ted Doppler Filters' MTIgfg s
parameters, Limitations to M - adar

Tl Perfo
Non-coherent MTI, MT rmance.
Radar. | versus Pulse Doppler

Sequgntial Lobing, Conical Scan Monopulse
Tracking Radar - Amplitude ’Comparison
MonOpu}se (one- and two- coordinates), Phase
Comparison Monopulse. Target Réﬂection
Characteristics and Angular Accuracy. Tracking

in Range, Acquisition and Scanning Patterns
Comparison of Trackers. ‘

Detection of Radar Signals in Noise : | 5
Introduction, Matched Filter Receiver -
Response Characteristics and Derivation,
Correlation Function and Cross-correiation
Receiver, Efficiency of Non-matched Filters,
Matched Filter with Non-white Noise.

Radar Receivers — Noise Figure and Noise | 7
Temperature. Displays — types. Duplexers -
Branch type and Balanced type, Circulators as
Duplexers. Introduction to Phased Array
Antennas — Basic Concepts, Radiation Pattern,
Beam Steering and Beam Width changes, Series
versus Parallel Feeds, Applications, Advantages
and Limitations. '

Theory Examination:

1

2
3,
4

0ra| Ex ;
am gl
al g Ination:

Entira

Term Work;

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

Only 5 questions need to be solved.

Question number 1 will be compulsory and covering the all modules.
Remaining questions will be mixed in nature. (€.g.- SUppose Q.2 has part
(a) from. module 3 then part (b) will be from any module other than

module 3.)
In question paper weightage of each
number of respective lecture hours @

module will be proportional to
s mentioned in the syllabus.

Xamination will be based on any experiment/ Tutorial performed from the

Syllabus.
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|| con

. a
ments and Journal)

sist of minimum six experiment
s/ Tutori
arks for term work shall be as follo‘;';o”als and a written test.

Y mytion .
oliD ok (Expert

s:
1.

: 1ﬁarks.
- 10 marks.

. By

6t d acceptance of t ' -
cemflcatlon an of erm-work ensure .
fal ce of |aboratory work and minimum passing in tsetT:r;e}&sJ?kctory

Introduction to Radar System - M. I. Skoh1ik ,Mc

Graw Hill publication

2. Radar Principles, Peyton Pe i
; ebl
3. Radar, Edde, Pearson edu Eai Viley

—

University of Mumbai

Module
Objective

the

—

| Pre-requisite

| 1 _

' Introduction toIC '
classiﬂcation of Monqhth

gzz:irt?;ns of LSI,MSI,VLSI,_ Thin Fll'm technology-

Thin Film C ductor materials re§1stor materials

and Substraté materials. Thin Film procgss!ng

techniqués thin film resisto and papacutorv esign

idelines ncept of sheet resistance: . arious

o ' +eps Of pipolar I1C fabrication such

lmportants afer cleaning, oxidation,

using photolithography

i .
mss; TE. (Electronics & Telecommunication Semester - VI
grgineering)
Flective SUBJECT: MICRO ELECTRONICS
s
Periods per weex Lecture | 4
iach of 60 min.) - Practical | 2
| Tutorial | - -
Hours | Marks
Fialuation System Theory Examination | 3 100
| Bractical examination |~ |
o Oral Examination |~ 2
TermWork | = 25
Toml] | 150

Contents ,
is course is to introduce t 2
IC

The objective of th

students the fundamentals of

development.
Concepts of Basic Electronics -
fabrication s 10 .
ic circuits,

n, ion—imp|antation

on, metallizatio
Wef 200
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m qualitative treatment).

—pipolar Technology —  —————

Basics of BJT, its tec :
mplemented in silicon rl;r:;;?gli—callstructure's as
transistor, ripple diffused transisrt)o?naé' ophaxial
process, Monolithic BJT construction L 'tpolar IC
vertical BJTs, Parasitic effects in BJT ° ?ral a."d'
techniques-PN junction  isolation S'D?’O|Iatlo'n
isolation, Monoalithic planar diode confiqyr t'_e ectric
/’M'(')_gFET Technology Jurafions.
Ve Basics of MOSFETs, overvi

Technologies- PMOS, NMOS ,C?l\\xogftemgngT
basic PMOS and  NMOS  structures gays.
implemented in Si crystal, PMOS Vs. NMOS
technology, NMOS IC process steps, parasitic
effects in MOSFETSs, Short channel effects, Hot
electron effects in MOSFETs. CMOS fabric'ation
rocesses-N well, P well, Twin tub process.
_— | Basic Circuit elements 70
4 Monolithic resistors (censtruction and
characteristics)-Diffused resistors Epitaxial
resistors, Pinched resistors, lon Implanted
resistors, MOS resistors. Monolithic Capacitors-
Junction capacitors, MOs capacitors, poly-poly
capacitors, MOS device as capacitor, IC inductors,
IC crossovers.
— | BASIC CIRCUITS 12
Simple bipolar NAND gate operation and its
realization in silicon structure (using p-n junction
isolation technique). A depletion load and
enhancement N-MOS inverter and depletion load
NAND and NOR gate operation, their
technological structures as implemented in silicon
crystal. Drawing stick diagrams, color coded mask
layout using Lambda (A)-based (or micron-based)
design rules. The CMOS inverter (NOT gate) and
NAND gate structure, its stick diagram and mask
layout. Parasitic effects in CMOS structure
T (inverter).

10

10

o

Theory Examination:
1. Question paper will comprise of total 7 questions, Rach of.20 Mmarks.

2. Only 5 questions need to be solved. _
3. Question number 1 will be compulsory and covering the all modules.
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- ing g in nat

in ature, -

ma module 3 then part (b) will be from f’:\eﬁs.milgiﬁg scﬁho.zﬂ?as part
er then

modY = on paper weightage of each :

o ' module will pe ro i

5 |nnumb or of respective lecture hours gs mentioned in ?hepsoyrl}:t?tz b

Exami"a.ﬁonvz,m be based on any experi
l aminat'on Periment/ Tutoria) performed from the

0[‘3' Sy“abus'

ot vork: ist of mini [ ;
{om V%4 hall consist of minimum six experiments/ T,

torials and a written test.

vort =, of marks for term work sha||
omYO stion © - all be as follows
Lwe dlstt(;lb work (Experiments and Journal) - 1€ Tharks
0% least one) '

e ¢ |6as ) : 10 marks.
s |M. e T
certification and acceptance of term-work ensures the satisfactory

al .
Th;ﬁ nce of laboratory work and minimum passing in the term-work.

List of gxperiments:

study of BJT and MOSFET characteristics using circuit simulator
comparison of different logic familiés

study of static response of Logic gates in different technologies.
study of transient response of Logic gates in different technologies
Layout of BJT and MOSFET using software like Magic

Layout of simple logic circuit like NAND gates, Adders

Objective of all above experiments is to relate theory and experiments for
better understanding of the subject. In addition to above experiments
Instructors can design two experiments to simulate different process steps
such as oxidation, diffusion or ion implantation. For this, they can use any
free software or write Matlab or “C” code.

A

Recommended Book§:

1. Integrated Circuits — K.R. Botkar (Ninth Edition),Khanna publishers

2. Principles of CMOS VLS! Design-Neil H.E Weste, Kamran Esheaghian,
Addison Wealey.

3. Basics VLSI Design, systems and circuit-Douglas A Pucknel, K
Eshranghian

4. Introduction To VLSI Design-Eugene D. Fabricius-Mc Graw Hill
International Edition

5. Microelectronics- J Millman and Grabel , Tata Mc Gaw Hill publisher

VLS technology- S.M Sze

Fabrication principles-S.K Gandhi

(o)
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