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Electronics & Communication Engineering

Academic Requlations (R13) for B. Tech. (Reqular

Applicab

lefor the students of B. Tech. (Regular) from the A ic
Year 2013-14 onwards

fulfils the following academic regulations :

1. Award of B. Tech. Degree
A student will be declared €eligible for the award of B. T he

1. A student shall be declared eligible for the awar Tech
Degree, if he pursues a course of study in not jess than four and not
more than eight academic years. &

2. The candidate shall register for 180 cr e all the 180
credits.

2. Coursesof study

The following courses of study are oﬁ?&@m as specializations

for the B. Tech. Courses :

S.No. Brauch\\\//
01 Electronicsand C m}q Engineering
02 Electrical and Elecgrq\nrsg\Egdﬁeeri ng
03 Civil Engineering N4
04 M echani cd@lgwy
05 Computer Séi’énﬁe%d,Engi neering
06 Petro Che(rﬁbal\ Eiﬁeering
07 | n@maﬁ;ﬁ{mrﬁél ogy
08 Chemérsa\EQat%eri ng
09 EL@ctronics\al:B\l\nstrumentation Engineering
10 B%\Medi@l Eﬁéi neering
11 &%\L;Iical Engineering
12 A\Qk\tqmobile Engineering
13 BioTechnol ogy
i@\\kélectronics and Computer Engineering
(45 \.Mining Engineering
\16 ~ Petroleum Engineering
QQ}?} Metallurgical Engineering
%\ 8 Agricultural Engineering
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3.
0]

(i)
(iii)

(iv)

Distribution and Weightage of Marks
The performance of a student in each semester shall b

e u
subject — wise with a maximum of 100 marks for theory an
75 marks for practical subject. The project work shall be
200 marks.

For theory subjects the distribution shall be 30 m nal
Evaluation and 70 marks for the End - Examinations
For theory subjects, during the semester there shall s. The

weightage of Internal marks for 30 consists/of Descriptive — 15,
Assignment - 05 (Theory, Design, Analysis, @Algorithms
Drawing, etc. as the case may be) Objecti ) |

College level with 20 Multiple choice questionw

Mark each). The objective examinatio o inutes duration.
The subjective examination is for 90 dufation conducted for

Qn_paper shall contain 3
2 answered. The Objective

3 subjective examination
el

Pe-added-te the assignment marks of 5
: m best of the two tests will be
esyHabids is framed for 6 units, the 1%

d Subjective) is conducted in 1-3
ch subject in a semester.

for finalizing internal mar »

The end semester exami
Units for 70 m
(Brainstorming /
B has 6 qu@'

out of 6 questions.i t — B and carries a weightage of 16 marks

A contains a mandatory question
ovoking / case study) for 22 marks. Part —

marks and 50 end examination marks. The
5 shall be awarded as follows: day to day work - 10
marks and the remaining 10 marks to be awarded by

end examination. There shall be two internal tests in a Semester
and the better of the two shall be considered for the award of marks
for internal tests.
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(vii)

(viii)

(ix)

For the seminar, the student shall collect the information
specialized topic and prepare a technical report, showij
understanding over the topic, and submit to the departm

shall be evaluated by the Departmental committee consisting-Q

of the department, seminar supervisor and a senior facylty ember.
The seminar report shall be evaluated for 50 marks. The :' no
external examination for seminar.

Out of atotal of 200 marks for the project work, 60 @I be for
Internal Evaluation and 140 marks for the End Semest ination.
The End Semester Examination (Viva — Voce)
the committee. The committee consists iner, Head

of the Department and Supervisor of the - evaluation of
project work shall be conducted at the engdo ear. The Internal

all be@r(:‘lnducted by

Laboratory marks and the internal
not final. The marks are subje
University wherever felt desira
awarded by the Collegeswvil

liny and scaling by the
einfernal and laboratory marks
ferred to a Committee. The

be preserved inther
and shall be produc
when they ask for.

he Committees of the University as and

ortage of attendance in aggregate up to 10%
gbove and below 75%) in each semester may be

AN\ Astudent who is short of attendance in semester may seek re-

\o mission into that semester when offered within 4 weeks from

e date of the commencement of class work.

Students whose shortage of attendance is not condoned in any
semester are not eligible to write their end semester examination
of that class.
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6. A dipulated fee shall be payable towards condonati
shortage of attendance.

7. A student will be promoted to the next semester if he
(i)attendance requirement of the present semester ang i

8. If any candidate fulfills the attendance requirement
semester, he shall not be eligible for readmissign-i
class.

Minimum Academic Requirements

The following academic requirements have to
to the attendance requirements mention i

A student is deemed to have satisfied t

requirements if he has earned .ﬁ\
theory/practical design/drawing subj @: and secures not

less than 35% of marks in the end-semester’ekam, and minimum
40% of marks in the sum total wnternal marks and end
semester examination marks.

A student shall be promot
the minimum attendance r

A student will be promot
academic requirement of,
from all the exami
examinations and
year || semester.

A student I om from I11 year to 1V year if he fulfilsthe
academicgrg i of 40% of the credits up to Il year |
e examinations, whether or not the candidate
s and secures prescribed minimum
semester.

(nimum academic
lotted to each

er or not the candidate takes the
ribed minimum attendance in 1l

The entire course of study is for four academic years, al the
years are on semester pattern.

A student eligible to appear for the end semester examination in
a subject, but absent from it or has failed in the end semester
examination, may write the exam in that subject when conducted
next.
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3. When a student is detained for lack of credits / short
attendance, he may be re-admitted into the same semest
in which he has been detained. However, the
regulations under which he was first admitted shall

be applicable to him. Q
7. Award of Class

After a student has satisfied the requirements prescribed) for the
completion of the program and is eligible for the . Tech.

Degree, he shall be placed in one of the followi r<§< four clgss&:

7
Class Awar ded % of marksto be secm
First Class with | 70% and above @ From the
Distinction
N aggr egate

marks
First Class Below 70 but not w>0% secured

from 180
Second Class Below GMR% than 50% Credits.
Pass Class Below 5095 Bt 0oKJess than 40%

AN

\r})tew?al evaluation and end semester

ately in the memorandum of marks.

The marks obtain
examination shall b

8.
m days for each semester shall be 90 working
9 ch transfers after the completion of the
10 ath\e no transfer from one college/stream to another within
ent Collegeﬁ and Units of Jawaharlal Nehru Technological
11 HOLDING OF RESULTS

udent has not paid the dues, if any, to the university or if any
of indiscipline is pending against him, the result of the student
be withheld. His degree will be withheld in such cases.
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12.  TRANSITORY REGULATIONS

1. Discontinued or detained candidates are eligible for r
as and when next offered.
2. Incaseof transferred students from other Universitig
shall be transferred to INTUK as per the academi
and course structure of the INTUK.
13. General
1.  Wherever the words “he”, “him”, “his’, occur in th ulations,
they include “she”, “her”, “hers’. &
2. The academic regulation should be hole for the
purpose of any interpretation.
3. In case of any doubt or ambiguit % {nterpretation of the
a.Ch lorisfinal.
4. end the academic regulations
I amendments made shall
th effect from the dates
5. to/colleges affiliated to INTUK

valent to the subjects of INTUK,
IJNTUK on their own without the

<
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Academic Reqgulations (R13) for B. Tech.
(Lateral entry Scheme)

Applicable for the students admitted into Il year B. Tech. from theA
Y ear 2014-15 onwards
1 Awardof B. Tech. Degree
A student will be declared eligible for the award of B. h. Degree if he
fulfils the following academic regulations:
1.1 A student shall be declared eligible for the

Degree, if he pursues a course of
academic years and not more than six

ard of the B. Tech
not 1&3s than three

credits.
2 The attendance regulations of B. Tech. (
B.Tech.
3. Promotion Rule

A student shall be promoted m

fulfills the minimum attendsne %
A student shall be promoted.fron ?:. to IV year if he fulfils the

academic requirements of 4 t: credits up to 111 year | semester
from al the examinati or not the candidate takes the
examinations and ed minimum attendance in |1l year

Il semester.
4. Award of Class
After a student satisfied the requirement prescribed for the
compl etion of p and is eligible for the award of B. Tech.
Degree, he shal ed in one of the following four classes:
AN

CIassAward&i\ L% 4f marks to be secured
Firss Cl ' 50% and above From the
Distinction aggregate marks

First Cl Below 70% but not |ess than 60% secured from 132
N i > Creditsfrom 1

Second CT@ Below 60% but not |ess than 50% year to |V year.
Pass \\> Below 50% but not less than 40%

ks obtained in the internal evaluation and the end semester
amination shall be shown separately in the marks memorandum.

the other regulations as applicable to B. Tech. 4-year degree
course (Regular) will hold good for B. Tech. (Lateral Entry
Scheme).
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MALPRACTICESRULES
Disciplinary Action for / Improper Conduct in Examinatig

Nature of Malpractices/
Improper conduct

Punishm

TS

other form of material concerned with

If the candidate: > \//
Possesses or keeps accessible in | Expulsion from (the exawination
examination hall, any paper, note | hal and can ign / pof the
book, programmable calculators, Cell | performance jn that subjeet only.
phones, pager, palm computers or any o

[~

1. | or related to the subject of the
(@) | examination (theory or practical) in
which he is appearing but has not
made use of (material shall include
any marks on the body of the
candidate which can be used as an aid
in the subject of the examination)
Gives assistance or guidagnce jon from the examination
receives it from any other e E and cancellation of the
orally or by any other body langu ormance in that subject only of
(b) | methods or communicates ft the candidates involved. In case
cell phones with any i yof an outsider, he will be handed
personsin or outsidet%g over to the police and a case is
respect of any matter. N registered against him.
Has copied in the inatien_Hall Expulsion from the examination
from any paper, b able [ hal and cancellation of the
caculators, m performance in that subject and al
other form of other subjects the candidate has
subject of the ex already appeared including practical
> practical) i examinations and project work and

shall not be permitted to appear for
the remaining examinations of the
subjects of that Semester/year.

The Hall Ticket of the candidate
is to be cancelled and sent to the
University.

I any other candidate in
nrReGtion with the examination.

N

D

The candidate who has
impersonated shall be expelled
from examination hall. The

candidate is aso debarred and
forfeits the seat. The performance
of the original candidate who has
been impersonated, shal be
cancelled in al the subjects of the
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examination (including pr
and project work) already
and shall not be alowed t
for examinations of the

regulations
rfeiture of

and e

Smuggles in the Answer book or
additional sheet or takes out or
arranges to send out the question
paper during the examination or

answer book or additiona sheet;
during or after the exami natiu({

/)

aminations and project work and
i;}l not be permitted for the
erhaining examinations of the
Subjects of that semester/year. The
7candidatte is also debarred for two
consecutive semesters from class
work and al University
examinations. The continuation of
the course by the candidate is
subject to the academic regulations
in connection with forfeiture of
Sedt.

Cancellation of the performance in
that subject.

VIS

ndent / any officer on duty
misbehaves or creates disturbance

f any kind in and around the
ination hall or organizes a walk

or instigates others to walk out, or
hreatens the officer-in charge or any

In case of students of the college,
they shal be expeled from
examination halls and cancellation
of their performance in that subject
and al other subjects the
candidate(s) has (have) dready
appeared and shall not be permitted
to appear for the remaining

t
>person on duty in or outside the

examinations of the subjects of that
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examination hall of any injury to his
person or to any of his relations
whether by words, either spoken or
written or by signs or by visible
representation, assaults the officer-in-
charge, or any person on duty in or
outside the examination hall or any of
his relations, or indulges in any other
act of misconduct or mischief which
result in damage to or destruction of
property in the examination hall or
any part of the College campus or
engages in any other act which in the
opinion of the officer on duty
amounts to use of unfair means or
misconduct or has the tendency to
disrupt the orderly conduct of the
examination.

semester/year. The candidat
are debarred and forfeit thei

In case of outsiders, th i
handed over to the pali

Leaves the exam hall taking away
answer script or intentionally tears
the script or any part thereof i

outside the examination hall.

SN

S
S
S

police case is regist jin
them.
v
AN
pulsi from the examination

and cancellation of
ormance in that subject and all
the pther subjects the candidate has
ly appeared including practical
aminations and project work and
shal not be permitted for the
remaining examinations of the
subjects of that semester/year. The
candidate is aso debarred for two
consecutive semesters from class
work and al University
examinations. The continuation of
the course by the candidate is
subject to the academic regulations
in connection with forfeiture of
seat.

VI

Wweapon or firearm

Expulsion from the examination
hall and cancellation of the
performance in that subject and al
other subjects the candidate has
already appeared including practical
examinations and project work and
shal not be permitted for the
remaining examinations of the
subjects of that semester/year. The
candidate is aso debarred and
forfeits the seat.
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If student of the college, who isnot a | Student of the colleges exp
candidate for the particular | from the examination h
examination or any person not | cancellation of the perfor
connected with the college indulges | that subject and al othe
in any malpractice or improper | the candidate has aregly
conduct mentioned in clause 6 to 8. including practical
and project work
9. permitted  for

examinations of t

debarred angfforfeits

g Seat.
not belong

to the SQitege will bé handed over
to police and, apolice case will be

regi .
Comes in a drunken condition to the Expw the examination
examination hall. hal cellation of the
perforqiance in that subject and al
0 jects the candidate has
10. aveady dppeared including practical
aminations and project work and
i;}l not be permitted for the
\ érhaining  examinations of the

~ | Subjects of that semester/year.

Copying detected on \w/ Cancellation of the performance in
internal evidence, su duri that subject and all other subjects

11 valuation or during speei Ay the candidate has appeared

' including practical examinations
and project work of that
semester/year examinations.

cause notice shall be issued to the college.
Npose a suitable fine on the college.
hifting the examination centre from the college to another college for

a specific period of not less than one year.
* k% % * %
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JAWAHARLAL NEHRU TECHNOL OGI
UNIVERSITY: KAKINADA

Z" y KAKINADA-533003, Andhra Pradesh (I ndi
4"'““,«@ For Constituent Colleges and Affiliated ColIeg&c(-NT\ K

Prohibition of rag
educational institutions A 997

Salient Features KKN“;()
::} Ragging within or outside any edueationahinstitution is prohibited.
::} Ragging means doing an act whia % or is likely to cause Insult

or Annoyance of Fear or Appt ion-0¥ Threat or Intimidation or
outrage of modesty or I M ent

Imprisw Fine UptO
Teasing,
Embarrassing & > G"’{} 6 Months + HS. 1,000/'

Humiliation
NN

Assaulting or Using )
Crimil:iall force orI > q n"(} 1 vear + BS. 2-000/ -

Criminal intimidation

Wrongfully restraining

or confining or 4 G"’(} 2 Years + BS. 5,“00/'

causing hurt

Causing grievous hurt,

<'§'rdr"a%"e”$’lgc3&f‘n'?§.“n°$s> n"{} 5vears | + |RS.10,000/-

unnatural offence

O\ |

abetting suicide

Spmra gt | (y<C10mons | + | Rs.50000/

[~ Y

In Case of Emergency CALL TOLL FREE No. : 1800 - 425 - 1288

LET US MAKE JNTUK A RAGGING FREE UNIVERSITY
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L it
JAWAHARLAL NEHRU TECHNOLOGIG@
UNIVERSITY: KAKINADA
KAKINADA-533003, Andhra Pradesh (| no@

For Constituent Colleges and Affiliated Coll%es of J K

Raging

ABSOLU
NOT TQ_ ING

. Ragging is prohibited as\Ac‘,l)26 of A.P. Legislative

Assembly, 1997.

. Ragging entails he% nd/or imprisonment.

. Ragging invokes n and dismissal from the
College.

. Outsiders a@ ited from entering the College and
Hostel without ission.

must be jn their hostel rooms by 7.00 p.m.

ust carry their Identity Cards and
demanded.

(¢

%iwaharlal Nehru Technological University Kakinada
Constituent Colleges and Affiliated Colleges of JINTUK

In Case of Emergency CALL TOLL FREE No. : 1800 - 425 - 1288

R WAY

LET US MAKE JNTUK A RAGGING FREE UNIVERSITY
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COURSE STRUCTURE
| Year —| SEMESTER /‘\
S. No. Subject T | P \GJ:gd)y{s
English—1 3 (<] 3
Mathematics - | 3+1 NP/ 3
Q

e : 1 3
mgﬂgggmcs Il (Mathematical % ﬁ'j
Engineering Physics - 3
Professional Ethics and Human Va(t@s X3\+I/ -- 3
Engineering Drawing /—\\/ +3 | -- 3
English - Communication Skilf§Laby) | -~ [ 3] 2

Engineering Physi C%W - |3 2

9 Engineering Physics M - - |2 --

0 |IN|O |0 | b

Assignments QN
10 | Engineering Workgqqp&\l\'l;\gy\(;rkshop - |3 2
Total G&its~/ 24

I Year —1I SEMESTEN

S. No. O/\\trgject T | P | Credits

English—11 3 | - 3
2 | Mah@atics A1) ) 31| - | 3
3 | Edgineaitig Chemistry 31| - | 3
4 hﬁe(l\ng/M echanics 3+1 | -- 3
5 \bo\m Programming 3+1| - 3
6 \[ewyork Analysis 31| - | 3
iggi neering Chemistry Laboratory - 13 2
\8\ English - Communication Skills Lab -2 - 2
w Computer Programming Lab - 2
Q§> Total Credits 24




Electronics & Communication Engineering

Il Year —| SEMESTER

S. No. Subject T | P Jeradits,
1 Managerial Economics and Financial 341 | - Q} -
Analysis -

2 Electronic Devices and Circuits 3+1 K % 3
3 Data Structures Al | - = 3
4 Environmental Studies QN \\\3__:;7 3
5 Signals & Systems \\\3\5\’ -- 3
6 Electrical Technology ( C\ %’f? -- 3
7 Electronic Devices and Circuits kay~> ﬂ 2
8 Networks & Electrical Technol ((éKLamy -- 3 2
Total Credits~_ /-/\\\/ 22

Y
Il Year — Il SEMESTER

L
S. No. /Suhw T P | Credits
1 Electronic C@(ﬂ\tmﬁﬂs 3+1 | - 3

2 Manage%@\':@ﬂ\qg 3+1 | -- 3

3 RandoS Var%%&ochastlc a1 | - 3
Processe: O

4 S/\ﬁ@g%ljeory & Logic Design 3+1 | -- 3
5 @@/@s and Transmission Lines 3+1 | -- 3
6 XK\E\Q)Q Communications 3+1 | -- 3
A Wonic Circuit AnalysisLab - 3 2

\*Akal og Communications Lab -- 3 2

&\\/ Total Credits 22
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Il Year —| SEMESTER

S. No. Subject T [ P | addits
1 Pulse & Digital Circuits 3+1 | -
2 | Linear IC Applications | - [(( R
3 | Control Systems 31| - N8/
4 D|g|tf';\I System Design & Digita IC 341 Q‘ﬁ 3
Applications
5 Antennas and Wave Propagation 3(\1 - 3
6 | Pulse& Digital Circuits Lab SN\ 3 2
7 LIC Applications Lab S 3 2
8 Digital System Design & DICA Lab //— 3 2
9 | IPR& Patents W\ 3) 2
Total Credits @ 23
Il Year —11 SEMESTER @
AN
S. . \/ .
No. Sut/)ie/z\\> T P Credits
1 | Microprocessors andy\icrocortrdllers 3+1 | - 3
2 | Digital Signal Progessing~"/ 3+1 | - 3
3 | Digital Communigationsy 3+1 | - 3
4 | Mmi crowavéEpgj\éen\Qg\ 3+1 | - 3
5 | Open Elective 3+1 | - 3
s | Mi |cr0pr0 rs andﬂ\i}rocontrol lers ] 3 )
7 D|g|taf\§q?n@?)| cations Lab - 3 2
8 | DigitaFSighal Processing Lab 3 2
9 | Semnar —~/ 2 1
<@\\/Total Credits 22
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IV Year —1 SEMESTER

@SS

S. No. Subject T [P ] Qredits]
1 VLS Design 3+1 | - [\ N
2 Computer Networks 3+1 | \3\\
3 Digital Image Processing 3+1 ({ \3\
4 Computer Architecture & Organization 3t+)1>-
Elective—| g
1. Electronic Switching Systems \_,>
5 2. Andog IC Design 341 I~ 3
3. Object Oriented Programming & O S o
4. Radar Systems |
5. Advanced Computer Architecture |
Elective—11 NS
1. Optical Communication Q
2. Digita IC Design
6 3. Speech Processing 3+l - 3
4. Artificial Neural Network & % ic
5. Network Security & Cryptogr
7 |VLSILa NN - |3 2
8 Microwave Engineering Cab \_ ) ) - |3 2
Total Credit§ 0N S 22
IV Year —11 SEM ESTER<\/7
S. No. T P | Credits
1 Cellular MobﬂqummunL,ailon 3+1 3
2 Electronic M and 3+1 3
Instrurr@tatloﬁl\\
3 Electivell 3+1 3
1. Satellite Co catlon
2. Mixgd signal Desi
3. Emb
4, i esign
5. Cl puting
4 i 3+1 3
ireless Sensors and Networks
S ; on Chip
.Low Power 1C Design
@%io-Medical Instrumentation
‘EMI/EMC
Project & Seminar 9
Total Credits 21
%)
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Total coursecredits= 48+ 44 + 45+ 43 =180

Open Electives: N
1. BioMedical Engineering @

2. Fuzzy & Neural Networks
3. Image Processing (not for ECE Students)
4

Principles of Signals, Systems and Communi s (Not for
ECE Students)

5. Electronic Instrumentation (Not for ECE ‘Students)

Q

S
S
NS
S
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SYLLABUS

| Year —1 SEMESTER

ENGLISH -
(Common to All Branches)

DETAILED TEXT-I Endlish Essentials: Recommended@

1. INLONDON: M.K.GANDHI N/
OBJECTIVE: To apprise the learner how G i sp%a period of
three yearsin London as a student.

OUTCOME: The learner will understand Gandhi grew in
introspection and maturity.

India as a land of
Knowledge.

OUTCOME: The learners will achieveahigh
and sovereignty of adevelop
3. THE SCIENTIFIC POINT

OBJECTIVE: This essay disc
to arrive at the truth witho ]

OUTCOME: Thisd Si

quality of life, strength

J.B.S. HALDANE

scientific point of view seeks
by emotion.

udent the scientific attitude to solve

many problems which ifficult to tackle.
4. PRINCIPLESOF ITING:
OBJECTIVE Tqi the learners how to write clearly and logically.
OUTCOME: T ill be able to think clearly and logically and
write clearly and logi
5. MAN’'SPER O
- Ro\nform the learner that al men arein peril.
< learner will understand that all men can come
t the peril.
6 G SUN—SIR JAMES JEANS

#-numerous problems to the scientific mind. Sir James Jeans uses a

[PLESE
&-: approach to discuss the scientific phenomena
w OME: This provides the students to think about the scientific
enomenafrom a different angle and also exposes the readers to poetic
expressions.
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7. LUCK—MARK TWAIN

OBJECTIVE: Thisis ashort story about a man’s public image
true nature. The theme of the story is that luck can be a factor 6N
that even if one isincompetent but lucky, one can still succe

OUTCOME: The story is humourous in that it contains g

Q
NON-DETAILED TEXT:

(From Modern Trailblazersof O
(Common single Text book for_tw

(Semester | (1to 4 lessons)/

1. G.D.Naidu
OBJECTIVE: To inspire the by G.D.Naidu's example of

inventions and contributions.

OUTCOME: The learner wi osition to emulate G.D.Naidu
and take to practical applications:
2. G.R.Gopinath

OBJECTIVE: To inspi ers by his example of inventions.

OUTCOME: Like/(G: imeth, the learners will be able to achieve
much at alow 5ost helpthe common man.

3. Sudhamurthy
OBJECTIVE: %the learners by the unique interests and
ibutions fSud)%%ar Y.
: e ner will take interest in multiple fields of

[make life worthwhile through social service.

to 8 lessons)

~Toinspire the learner by his work and studiesin different
ineering and science.
F: The learner will emulate him and produce memorable
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T
| Year —1 SEMESTER 341

MATHEMATICS-1| (DIFFERENTIAL EQUATIO
(Common to All Branches)

UNIT I: Differential equationsof first order and first d :
Linear-Bernoulli-Exact-Reducible to exact.

Applications : Newton's Law of cooling-Law of natural gro d decay-

orthogonal trajectories. o
Subject Category
ABET Learning Objectives ade

ABET internal assessments 126
INTUK External Evaluation A BE
UNIT Il: Linear differential equations of higher~order:

Non-homogeneous equations of higher o
RHS term of thetypee®, Sin ax, cos ax.

Applications: LCR circuit, Simpl &R (‘;%\ i
Subject Category V

ABET Learning Objectives

ABET internal assessment

JINTUK External Evaluatio E
UNIT Il Laplacetransf

ade
Laplace transforms_of dar ctions-ShiftingTheorems, Transforms of

derivatives and integrals —Nni{ step function —Dirac’s delta function- Inverse
Laplace transforms— utioh theorem (with out proof).
Application: Solytions of O y differential equations using Laplace

<

transforms.

& iable (without proof)-Taylors and Mc Laurent’s series for two
MN Functional dependence- Jacobian.

'caMons: Maxima and Minima of functions of two variables with
q § ints and without constraints.

U | A
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Subject Category

ABET Learning Objectives a c e

ABET internal assessments 126

INTUK External Evaluation A B E

UNIT V First order Partial differential equations: @
Formation of partial differential equations by eliminatignz O rary

constants and arbitrary functions —solutions of first order {ipear ({(Cagrange)
equation and nonlinear (standard type) equations

Subject Category

ABET Learning Objectives ae

ABET internal assessments 126

JNTUK External Evaluation A B E

UNIT VI Higher order Partial differential

Solutions of Linear Partial differential equatior ‘i‘u ohstant coefficients-
Method of separation of Variables

Applications: One- dimensional Wave
Laplace Equation.

Subject Category
ABET Learning Objectives ae
ABET internal assessments 1

INTUK External Eval uatio%%
Books:

1. B.SGREWAILS HigheérEngineering Mathematics, 42™ Edition,
Khanna isher

Q

=” ons - two-dimensiona

G, Advanced Engineering Mathematics, 9™
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Subject ABET Learning | ABET Internal JNTUK External \(em
Category Objectives Assessments Evaluation 4
Theory  |@ Apply 1. Objective A. Questions N>
Design knowledge of tests should have: <
) math, science, 2. Essay B. Definitions,
2Ir1alxsr]s & engineering | = questions tests ES;CJI?CI) :
t .
gorithms ) Design & 3. Peer tutoring philosoph
Drawing conduct based
experiments,
Others angyze& 4. Simulation
interpret data based
c) Designa 5. Design
system/proces oriented
S to meet 6. Problem based
Sv?hﬁd needs 7. Expgrienti
economicy (prO]eCt b ) D .nfe'mce
social, Design oriented
political, problems
ethical ;
' E. Trouble shooting
health/safety, .
manufacturabi type f)f q.u&sn ons
lity, & F. Applications
sustainability q related questions
constraints :

]

d) Functionon
multidisci

responsibilitie

\ S
bCommuni cate

effectively

h) Understand
impact of

engineering

%

G. Brain storming

questions
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VRN

k)

solutionsin
global,
economic,
environmenta,
& societal
context

Recognize
need for & be
able to engage
inlifedlong
learning

Know
contemporary
issues

Use
techniques,
skills, modern
tools for
engineering
practices

PNI/ANN

Q
O

4

<

Q

(ﬁ
D

Q

NS

S

N
N,
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T P
| Year —| SEMESTER 341 3
MATHEMATICS-II
(MATHEMATICAL METHODS)
(Common to All Branches)

UNIT | Solution of Algebraic and Transcendental Equatiogs:
Introduction- Bisection Method — Method of False Positi Iteration

Method — Newton-Raphson Method (One vari and ,Simultaneous
Equestions) <

Subject Category %

ABET Learning Objectives aek @

ABET internal assessments 1246
INTUK External Evaluation A B E

UNIT Il Interpolation: %
Introduction- Errors in Polynomia Intexpelation — Finite differences-

Forward Differences- Backward diffeyences>Central differences — Symbolic
relations and separation of symbo i% ces of a polynomial-Newton's
formulae for interpolation — IntefpalatiqQn<with unevenly spaced points -

Lagrange's Interpolation formul

Subject Category
ABET Learning Objectiv&%
ABET internal assessme

JINTUK External EZ§a|u A

UNIT 11l Numeri ti Ordinary Differential equations:
Solution by Taylor’'s icard’s Method of successive Approximations-
Euler's Method-R

Learning Objectives aed
internal assessments 126
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INTUK External Evaluation A B E

UNIT V Fourier Transforms;

Fourier integral theorem (only statement) — Fourier sine and cosinei as-
sine and cosine transforms — properties — inverse transforms — Firji
transforms

Subject Category
ABET Learning Objectives ad ek
ABET internal assessments 126

INTUK External Evaluation A B E

UNIT VI Z-transform:
Introduction— properties — Damping rule — Shifti
value theorems -Inverse z transform- -Convoluti
difference equation by Z -transforms.

Subject Category

ABET Learning Objectives abek
ABET internal assessments 126
INTUK External Evaluation A

BOOKS: @
1. B.S. GREWAL, Higher ing Mathematics, 42™ Edition,
Khanna Publisher
2. DEAN G. DUF dvanced Engineering Mathematics with

MATLAB, CRC

itial and final
m — Solution of

3. V.RAVINDR T d P. VIJAYALAXMI, Mathematical
M ethods,Hi blishing House

4. ERWYN K , Advanced Engineering Mathematics, 9"
Edition, Wiley-In

<
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AN

Subject Lgf:ﬁ; . ABET Internal é)’:‘ty}’;
Category Objectives Assessments Evaluation
~

Theory a) Apply 1. Objective tests A. Questio
Design knowledge 2. Essay should
Analysis of_math,& questions tests hay
Algorith Z::e:::ferm 3. Peer tutoring B. Defigitions,
ms g_ 9 based Princi
Drawing b) Soﬁj%r::t& 4. Simulation
Others experiments basgd

, analyze & 5. Design

interpret oriented _

data 6. Problem based t)

c) Designa 7. reatment,
system/proc derivations,
€ss to meet > analysis,
desired synthesis,
needs numerical
within problems
economic, with
social, inference.
poltca D. Design
ethical, oriented
health/safet problems
?ﬁanufact \\“\@sed E. Trouble
abi shooting
sustai abii type of
y questions

straints F. Application
i srelated
,c;)i@ questions
mMs G. Bran
storming
questions

)

engineering
problems
Understand
professional
& ethica
responsibilit

ies
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h)

)

k)

Communica
te
effectively

Understand
impact of
engineering
solutionsin
global,
economic,
environmen
ta, &
societal
context

Recognize
need for &
be ableto
engagein
lifelong
learning
Know
contempora
ry issues
Use
techniques,
skills,
modern

tools for
engineeri <
practices

C

S

@(

)y

<

%
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| Year —| SEMESTER 341

ENGINEERING PHYSICS

UNIT-I

PHYSICAL OPTICSFOR INSTRUMENTS (g 2)
“Objective Designing an instrument and enhancing the r h for its
operation would be effective as achieved through &udy of@\pplicational
aspects of physical Optics’
INTERFACE : Introduction — Interference in th s by reflection —
Newton’'srings.
DIFFRACTION : Introduction — Fraunho gction - Fraunhofer
diffraction at double dlit (qualitative) nvh o grating — Grating
spectrum — Resolving power of a grating % R's criterion for resolving
power.

POLARIZATION : Introdudt
refraction — Quarter wave plate ad

UNIT-11

COHERENT OPTICS —
MATERIALS

Objectives while lasers
for the fitness [
relationship for i

on-linear coherent sources established
on, establishing a structure property
jres allotment of an equivaent footing in

ission of radiation — Einstein’s coefficients —
hree and Four level pumping schemes — Ruby laser

~Antroduction — Principle of Optical Fiber — Acceptance
ance cone — Numerical aperture.
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UNIT-111

MAGNETIC, ELECTRIC FIELD RESPONSE OF MATERI
SUPERCONDUCTIVITY

their response to E- or H- fields controls their performance.

MAGNETIC PROPERTIES : Magnetic permeability agnetization —
Organ or magnetic moment — Classification of Magnetic ids — Dir,
para, Ferro, anti ferro and ferri-magnetism — Hysteresis,curve

DIELECTRIC PROPERTIES : Introduction

SUPERCONDUCTIVITY : Genera properti€s er effect — Type |
and Type Il superconductors — BCS Theory ) tization London’'s
equations — Penetration depth — DC and A ' effects — SQUIDS.

UNIT -1V
ACOUSTICSAND EM —FIEL

Objective: The utility and nuarg
consequences would be the first h
detailed studies of Acoustics , while vectorial concepts of EM
fields paves the student to ~u deeper understanding.
ACOUSTICS:__  Sound ion, absorption coefficient and its
measurements, Reverber Hpe=Sabine's formula, Eyring’s formula.

ELECTRO-M AC@IE |ELDS: Gauss and stokes theorems (qualitative)
— Fundamental law magnetism — Maxwell’s Electromagnetic
Equations (Calculus app .
UNIT -V Q

=

ysical properties exhibited by materials would be lifted out
derstanding quantum picture of sub-atomic world dominated
dlifs presence.
Q JANT MECHANICS: Introduction to matter waves — Schrodinger
Ti ndent and Time Dependent wave eguations — Particle in a box.
" EELECTRON THEORY: Classical free electron theory — electrical
\; ctivity — Mean free path — Relaxation time and drifty velocity —
Quantpm free electron theory — Fermi — Dirac (analytical) and its dependence

er pervading SHM and its
it clearly conveyed through the

9
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on temperature — Fermi energy — density of states — derivations for curfren
density.
BAND THEORY OF SOLIDS: Bloch theorem (qualitative) —
Penney model — Origin of energy band formation in solids — Classifi
materials into conductors, semi — conductors & insulators —
effective mass of electron - concept of hole.

UNIT = VI @
SEMICONDUCTOR PHYSICS:

Objective: In the wake of ever increasing demand for \the spdle and power
the watch word “small is beautiful”, understan ics of electronic
transport as underlying mechanism for applian would provide a

knowledge base.
Introduction — Intrinsic semiconductor and ca :- tration — Equation

for conductivity — Extrinsic semi conducto chCarierconcentration — Drift
and diffusion — Einstein’s equation — Hall irect & indirect band gap
semiconductors — Electronic transport \\I echamism for LEDs, Photo

conductors and solar cells.

TEXT BOOKS

1. Solid state Physics by AJ.
2. A text book of Engings

e '%:' Mc Millan IndiaLtd.) .
g¢s by M.N. Avadhanulu & P.G.

3. Engineering Physieso;y"\IiR! Srinivasan (New Age international
publishers).

Q
REFERENCE BO

ersity Press).
‘Engineering Physics by B.K.Pandey & S. Chaturvedi (Cengage
earning).
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| Year —| SEMESTER 341 3
Professional Ethicsand Human Values

UNIT | : Human Values: @
Morals, Values and Ethics — Integrity — Work Ethics — Sggvice ning —
Civic Virtue — Respect for others — Living Peacefully — C —/Sharing —
Honesty —Courage — Value time — Co-operation — Commitment=E&mpathy —
Self-confidence — Spirituality- Character. &

UNIT Il : Engineering Ethics:

Roles to be played by an Engineer —Self Int ~Cuisto
of Ethical Theories-Professional Ethics-Types ot \nquiry — Engineering and
Ethics-Kohlberg's Theory — Gilligan's Arg Heinz's Dilemma.

UNIT Il : Engineering as SociakE

Comparison with  Standard
Conscientiousness — Relevant In
Engineers as Managers, Consultants, eaders — Accountability — Role of
Codes — Codes and Experir% f Engineering.

UNIT IV : Engineers s for Safety and Risk:

Safety and Risk, Co t O ety — Types of Risks — Voluntary v/s

Involuntary Risk rt v/s Long term Conseguences- Expected
Probability- Revers Threshold Levels for Risk- Delayed v/s

Immediate Risk- Safety e Engineer — Designing for Safety — Risk-
Benefit Analysis*Aci

DS of Gifts v/s Bribes-problem solving-interests in other companies-
ex-.lio Crimes-industrial espionage-price fixing-endangering lives-

e Blowing-types of whistle blowing-when should it be attempted-
préverting whistle blowing.
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UNIT VI : Global Issues:
Globalization- Cross-culture Issues-Environmental Ethics-Computer
computers as the instrument of Unethical behaviour-computers as t
of Unethical Acts-autonomous computers-computer codes o
Weapons Devel opment-Ethics and Research-Analysing Ethical/P
Research-Intellectual Property Rights.

*kkkkkk*k ‘ E §:
Text Books:

1. “Engineering Ethics and Human Valtues:\by~'M.Govindarajan,
SNatargjan and V..S.Senthil K umar-P % g Pvt. Ltd-2009.

Aryasri, Dharanikota

2. “Professional Ethics and Morals’ AR
Suyodhana-Maruthi Publications.
3. “Professiona Ethics and Hu by A.Alavudeen, R.Kalil

Rahman and M .Jayaku iNPublications.

4. “Professional Ethicsand Hu " by Prof. D.R. Kiran.

5. “Indian Culture, Values ofegsional Ethics’ by PSR Murthy-
BS Publication.

6. “Ethicsin Engineel
— TataMcGraw-Hi

K by W. Martin and Roland Schinzinger
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T
| Year —1 SEMESTER 3+1@
ENGINEERING DRAWING

Objective:  Engineering drawing being the princi od of
communication for engineers, the objective to introduce t ts, the
techniques of constructing the various types of polygons, curves and scales.
The objective is also to visualize and represent the 3D \obj ectéin 2D planes
with proper dimensioning, scaling etc.

UNIT I

Objective: The objective is to introduce the g the application of
drawing instruments and to make the stud ruct the polygons, curves
and various types of scales. The student «@o e to understand the need
to enlarge or reduce the size of objects i+ w’ g them.

Polygons, Construction of regulé sing given length of a side;
Ellipse, arcs of circles and Oblon
scales.

jcales — Vernier and Diagonal

UNIT II

Objective: The objective wuce orthographic projections and to
project the points and lin one plane and inclined to other.
Introduction to orthographi ions, projections of points; projections of
straight lines paral planes; projections of straight lines— paralléel

to one plane and inclin e other plane.

UNIT 111 <

Objective: Thay e is to make the students draw the projections of the
linesincline the planes.

Projectioris t lines inclined to both the planes, determination of true

(T

e: e objective is to make the students draw the projections of the
’aﬁ ned to both the planes,

Qjections of planes: regular planes perpendicular/parallel to one plane and
d to the other reference plane; inclined to both the reference planes.



Electronics & Communication Engineering

UNIT V

Objective: The objective is to make the students draw the projectio

various types of solidsin different positions inclined to one of the pl
Projections of Solids — Prisms, Pyramids, Cones and Cylinders with { is
inclined to one of the planes.

UNIT VI

Objective: The objective is to represent the object in view )through
isometric views. The student will be able to represent vert the
isometric view to orthographic view and vice versa.

Conversion of isometric views to orthogr
orthographic views to isometric views.

S, C%nversion of

TEXT BOOKS:
1. Engineering Drawing by N.D ot Publications
2. Engineering Drawing by K.L\ & P. Kannaiah, Scitech

Publishers.
3. Engineering Graphi&ee, McGrawHill Publishers

REFERENCE BOOKS:
egree by K.C. John, PHI Publishers
Agarwal & Agarwal, Tata McGraw
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T
| Year —| SEMESTER 0 5
ENGLISH -COMMUNICATION SKILLSLAB -

Suggested L ab M anuals:
OBJECTIVE: Toimpart to the learner the skills of gramm well)as

communication through listening, speaking, reading, and writi uding

soft, that islife skills.
&
BASIC COMMUNICATION SKILLS

UNIT 1 A. Greeting and Introd ~
B. Pure Vowels
UNIT 2 A. Asking for info iQnand Requests
B. Diphthongs
UNIT 3 A. Invitation
B. Conso
UNIT 4 A. Com ructions
B. Accent an m
UNIT 5 A. d Opinions
B. I io
Text Book: O Q
‘Strengthen yi mmunication Skills'  Part-A by Maruthi
Publications
Q<

CH English (Maruthi Publications)

nality Development and Soft Skills (Oxford University
Press, New Delhi).
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| Year —1 SEMESTER

ENGINEERING PHYSICSLAB @

List of Experiments

N
0 2

1. Determination of wavelength of a source-Diffr,
Normal incidence

2. Newton’srings —Radius of Curvature of

3. Determination of thickness of athin obj
interference fringes.

ale

4. Determination of Rigidity modulus - Torsiona
Pendulum.

5. Determination of Acceleration du ity and Radius of

Melde's experiment — Trandvel A |_ongitudinal modes.
Verification of laws of str g — Sonometer.
— Volume resonator.

f Semiconductor diode
diode
ics— Temperature Coefficient

11. IV charag?ri

axis of acurrent carrying coil — Stewart and
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| Year —1 SEMESTER T

0 0

Engineering Physics

Virtual Labs- Assignments @
List of Experiments @

Hall Effect

Crystal Structure Q

Hysteresis

Brewster’sangle

Magnetic Levitation / SQUID

Numerical Aperture of Optical fi

Photoel ectric Effect

Simple Harmonic Motion

Damped Harmonic Moti

10. LASER — Beam Divergence angh3pot size

URL : WWW.vlab.co.in &
Q
B

© ©® N o g bk~ w NP
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| Year —| SEMESTER -(I;
ENGINEERING WORKSHOP & IT WORKSHO

ENGINEERING WORK SHOP:

Course Objective: To impart hands-on practice on basic neeripg trades
and skills.

Note: At least two exercisesto be done from each trade

Trade: <
Carpentry . T-Lap Joint
. Cross Lap Joint

1

2

3. Dovetail Joint @

4. Mortise and Tennon
Fitting 1. VeeFit

2. Square Fit

3. i

4, ]
Black Smithy 1

2.

odl)fo Flat Ring

4 to Square headed bolt

House Wiring | Series Connection of three bulbs
. ase wiring
Q lorescent Lamp Fitting
rement of Earth Resistance
Tin Smit : er Tray
{2. %duare Box without lid
3. Open Scoop
4. Funnel

“o P:

‘
es. Enabling the student to understand basic hardware and software

gONpractical exposure.

\-q“ ification of basic peripherals, assembling a PC, installation of system
S0 ‘3 e like MS Windows, device drivers. Troubleshooting Hardware and
software _ some tips and tricks.
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Internet & World Wide Web:
Different ways of hooking the PC on to the internet from ho
workplace and effectively usage of the internet, web browser.
newsgroups and discussion forums .Awareness of cyber hygi
the personal computer from getting infected with the viruses
other cyber attacks.

suite of officetools.

(Note: Student should be thoroughly exposed to mj imumg 12 Tasks)
PC Hardware
Task 1: Identification of the peripheralsof a %

To prepare a report containing the block diagr
configuration of each peripheral and its funetio
Devices
Task 2 (Optional) : A practice on disa
and assembling them to back to werking .
Task 3: Examples of Operating ‘ MS Windows, Installation of

MS windows on a PC.
Task 4: Introduction to Memegry an rage Devices , 1/0 Port, Device
Drivers, Assemblers, Compi refers, Linkers, Loaders.

Task 5:

Hardwar e Troubleshooti emeAstration):

Identification of a probkem and fixing a defective PC (improper assembly or
defective peripher

Software Troublesho Demonstration): Identification of a problem
and fixing the PCfor any so eissues.

ating Importance of Networking, Transmission Media,
Gateway, Routers, Hub, Bridge, NIC ,Bluetooth
eless Technology, Modem, DSL, Dialup Connection.

ﬁ"s\m-\ and email access.

\: 7. Search Engines & Netiquette:
.} are enabled to use search engines for simple search, academic

search and any other context based search (Bing, Google etc). Students are
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acquainted to the principles of micro-blogging, wiki, collaboration
socia networks, participating in online technology forums

Task 8: Cyber Hygiene (Demonstration): Awareness of various

Ethical Hacking, Firewalls, Multi-factor authentication techniq
Smartcard, Biometrics are also practiced.

Word @

Task 9: MSWord Orientation:
Accessing, overview of toolbars, saving fil sing\ help 4nd resources,
rulers, formatting, Drop Cap, Applying Text ng Character
Spacing, OLE in Word, using templates, B Colors, Inserting

Header and Footer, Using Date and Time opti0 ity’features in word
converting documents while saving.
Task 10: Creating project : Abstract Fegtureste-bée covered:-Formatting

Styles, Inserting table, Bullets and Nu
Cell alignment, Footnote, Hyperlink,
Images from files and clipart, Drawj o parand Word Art, Formatting
Images, Textboxes and Paragraphs.

Excel

Task 11: Using spread f EXCEL including the macros,
formulag, pivot tables, g tatlons

Creating a Scheduler - to be covered:- Gridlines, Format Cells,
Summation, auto fg} ting

LOOKUP/NVLOOKUP

Task 12: Performargc s - Features to be covered:- Split cells, freeze
panes, group ang-euth) Sortl ng, Boolean and logical operators, Conditional

formatting.
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Task 14: Focusing on the power and potential of Microsoft power
Helps them learn best practices in designing and preparing pow
presentation. Topic covered during this week includes: - Master
(dide, template, and notes), Types of views (basic, presentation,
notes etc), Inserting — Background, textures, Design Templ
dides, OLE in PPT.

TEXT BOOK: @

Faculty to consolidate the workshop manuals \using fhe following
references

1. Computer Fundamentals, Anita Goel, Pearson

2. Scott Mueller's Upgrading and Repairing
QUE, Pearson,2008

3. Information Technology Workshop,3 Babu, M V Narayana
BS Publications.

4. Comdex Information Technolagy

oul

M3/e, Scott. Mueller,

a, dreamtech.

REFERENCE BOOK:
1. Essentia Computer and | d tals for Engineering and Science
Students, Dr. N.B. Ven$?%§j

2. PC Hardware trouble shdol e easy, TMH.

O
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| Year —11 SEMESTER

DETAILED TEXT-II : Sure Outcomes. English for Engi

ENGLISH -1
(Common to All Branches)

Technologists Recommended Topics:
1

TECHNOLOGY WITH A HUMAN FACE

OBJECTIVE: To make the learner understand how modedylife has
been shaped by technology.

OUTCOME: The proposed technology is p nology. It serves
the human person instead of making himt it ofYmachines.
CLIMATE CHANGE AND HUMAN

OBJECTIVE: To make the learner und
of earth’s surface by the Sun, an atmo§
developed and maintained.

OUTCOME: Thelearner's ’rm u@u climate must be preserved.

EMERGING TECHNOLO

OBJECTIVE: Tointroducg the
centuries to the learner

OUTCOME: The Iear the applications of modern
technologies such as
WATER- THE E IFE

OBJECTIVE V i he learner of the various advantages and
characteristics of

OUTCOME;: The Iear ill understand that water isthe elixir of life.

THE SECRE% \Q

OBJEC . In thislesson, Swami Vivekananda highlights the
importance of work for any devel opment.

OUT§§ M_*E\\The students will learn to work hard with devotion and
dedication.
W CBR NGS SOLACE

IVE: Inthislesson Abdul Kalam highlights the advantage of

how the unequal heating
culation pattern is

otogies of the 20" century and 21%

work.
OME: The students will understand the advantages of work.

%They will overcome their personal problems and address themselvesto

national and other problems.
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Text Book : ‘Sure Outcomes’ by Orient Black Swan Pvt. Ltd. Publisher;

NON-DETAILED TEXT:

(From Modern Trailblazers of Orient Blackswa
(Common single Text book for two semesters
(Semester | (1to4lessons) / Semester | (5t0 8 ns
J.C. Bose
OBJECTIVE: To apprise of J.C.Bose'soriginal cgntributions.
OUTCOME: The learner will be inspired 's achievements so

that he may start his own original work.

Homi Jehangir Bhaba
abha’ s achievements so

OBJECTIVE: To show Bhabha as the ori
inlIndia

OUTCOME: The learner will bein

as to make his own experiments.
Vikram Sarabhai

OBJECTIVE: To inform thollts
conducted by Sarabhai in
programmes.

OUTCOME: The |
without scientific r%
A Shadow- R.K.Nar,

OBJECTIVE: To 0Se reader to the pleasure of the humorous

story Q
OUTCOME: T n ill be in a position to appreciate the art of
writing a short story his hand at it.

nuclear experiments

the pioneering experiments
grgy and relevance of space

Ze that development is impossible

Text Book : * S by Orient Black Swan Pvt. Ltd. Publishers
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| Year —11 SEMESTER 341 3

MATHEMATICS-II1I
(LINEAR ALGEBRA & VECTOR CALCULU
(Common to All Branches)

UNIT I Linear systems of equations:

Rank-Echelon form, Normal form — Solution of Ain sten@— Direct
Methods- Gauss Elimination - Gauss Jordon and ethods.

Application: Finding the current in a electrical ci
Subject Category

ABET Learning Objectives aek

ABET internal assessments 1264

INTUK External Evaluation A B E
G .9 Quadratic forms:
operties #/Cayley-Hamilton Theorem -

UNIT 1l Eigen values- Eigen 4

Eigen values - Eigen vectors— P
ugng Cayley-Hamilton theorem-
orm to canonical form — Rank -

Inverse and powers of a matr

Quadratic forms- Reduction of/quadr

Positive, negative definite - i definite } index — signature.
Application: Free vibration%ass system.

Subject Category

ABET Learning Objecti

ABET internal

Applications 0 egration to Lengths, Volumes and Surface areas of
i ian and Polar Coordinates.

ABE Rhearning Objectives aed
N brnal assessments 126

Nm.\“ External Evaluation A B E
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UNIT IV Special functions:
Beta and Gamma functions- Properties - Relation between Beta and
functions- Evaluation of improper integrals.

Application: Evaluation of integrals
Subject Category
ABET Learning Objectives ae
ABET internal assessments 126
INTUK External Evaluation A B E
&

UNIT V Vector Differentiation:

Gradient- Divergence- Curl - Laplacian and o ators -Vector
identities.

Application: Equation of continuity, potential

Subject Category

ABET Learning Objectives ae
ABET internal assessments 126
INTUK External Evaluation A B E

UNIT VI Vector Integration:
Line integral — work done — Pot
integrals Vector integral theorems:
Theorems (Without proof) an

application: work done, For
Subject Category

ABET Learning Objecti a
ABET internal en 26
JINTUK External Ev. ABE

n — area- surface and volume
Stokes and Gauss Divergence

ems.

BOOKS:

KREYSZIG, Advanced Engineering Mathematics, 9"
{Wiley-India.
R O’NEIL, Advanced Engineering Mathematics, Cengage

Oxford University Press.
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Subject ABET Learning | ABET Internal JNTUK External o
Category Objectives Assessments Evaluation 4
Theory a) Apply 1. Objective . Questions %
Design knowledge of tests should hav <
Analysis math, science, | 2 Essay . Définitiol
Algorithms & engineering questions Princi
Drawing b) Design & tests opgrati or
Others conduct 3. Peer tutoring philosop

exglen mznts, based
anayze ! .
: 4, Simulation
| gtqpret data based
c) Designa .
system/process 5 (?rin%re]d
to meet
desired needs
within problems with
economic, inference.
socjgl, . Design
po'.'t' cal, oriented
ethical, problems
health/safety, Troubl
manufacturabil - [rouble
ity, & shootlng type
sustainability - of questions
constraints b . Applications
d) Function on 10: related
multidisci @ ased questions
ry tedin 11.Role-play . Brain storming
e Identify) based questions
formulate

% effectively

h)

Understand
impact of

engineering
solutionsin

global,

2. Portfolio
based
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VRN

)

k)

economic,
environmental,
& societa
context
Recognize
need for & be
able to engage
in lifelong
learning
Know
contemporary
issues

Use
techniques,
skills, modern
toolsfor

%
O
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ENGINEERING CHEMISTRY

UNIT-I: WATER TECHNOLOGY

Hard Water — Estimation of hardness by EDTA method \~ Pot water-
Sterilization and Disinfection — Boiler feed water — Boiler tro Priming
and foaming , scale formation, corrosion, caustic gmbrittlement, turbine
deposits — Softening of water — Lime soda, ro — Reverse
osmosis — Electro Dialysis, lon exchange process.
Objectives : For prospective engineers kno lj:’i
industries (boilers etc.) and for drinking purpo
of hard water, boiler troubles and modern meth
introduced.

SES S

%

ul; hence chemistry
tening hard water is

O

UNIT-Il1 : ELECTROCHEMISTRY,

Mobilities — Applications of
Kohlrausch law — Conductometric % Galvanic cells — Electrode
potentials — Nernst equation — trochemical series — Potentiometric
titrations — Concentration cells ~ lon ive electrode —Glass electrodes —

Fluoride electrode; Batteri :
Objectives : Knowledge d% s, electrode potentials, concentration
cells is necessary for S hderstand corrosion problem and its
control ; also this knowledge h in understanding modern bio-sensors, fuel
cellsand improve@e .

UNIT-IIl : CORROSIO
— theories of corrosion (dry, chemical and
ors affecting corrosion — Corrosion control

methods — @"ﬁn e protection —Sacrificial Anodic, Impressed current
methods — Suirfa atmgs— Methods of application on metals (Hot dipping,
Galvanizi Ny Cladding, Electroplating, Electroless plating) — Organic

Objectives™ problems associated with corrosion are well known and the
be aware of these problems and also how to counter them

: HIGH POLYMERS
f Polymerization — Stereo regular Polymers — Physical and
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properties of Polyethylene, PVC and Bakelite — Elastomers — Rubbef (an
Vulcanization — Synthetic rubbers — Styrene butadiene rubber — T
applications.

An understanding of properties particularly physical and
properties of polymers / plastics / elastomers helps in sel
materials for different purposes.

UNIT-V : FUELS

Coa — Proximate and ultimate analysis — Numeri
analysis — Calorific vaule — HCV and LCV —
values; petroleum — Refining — Cracking — Petrol —=
fuels — Natura gas — LPG, CNG — Com
reguirements.

Objectives: A board understanding of the more t fuels employed on
a large scale is necessary for al engin Stand energy — related
problems and solve them.

problems based on
s b on calorific
king; Gaseous
roblems on air

— Green chemistry (Meth
— Hardening and setting
Objectives : With/t
know at least some O ced materials that are becoming available.
Hence some of them arei ed here.

Venkata Ramana Reddy and Ramadevi (2013), Engineering
emistry, Cengage Learning.
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REFERENCES
1. SS Dara (2013) Text Book of Engineering Chemistry, an
Technical Series.

2. K.Sesha Maheswaramma and Mridula Chugh (2013),
Chemistry, Pearson Publications.
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of Engineering Chemistry, Vikas Publications.
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| Year —11 SEMESTER
ENGINEERING MECHANICS

Objectives: The students completing this course are expected
the concepts of forces and its resolution in different planes
system, Forces acting on a body, their free body diagr usin
methods. They are required to understand the concepts of
and moments of inertia and their application, Analysis/of frames and trusses,
different types of motion, friction and applicatiol @y method.

UNIT -1
Objectives: The students are to be exposed he pts of force and
friction , direction and itsapplication.
Introduction to Engg. Mechanics— Basic Co
Systems of Forces: Coplanar Concurren
Resultant — Moment of Force and its App!
Force Systems. Introduction, I|m|t| '
coulomb’s laws of dry friction, ¢

omponents in Space —
ouples and Resultant of
and impending motion,
|ct|on cone of friction.

UNIT II
Objectives: The students are 1o be ed to application of free body
diagrams. Solution to prb ing” graphical methods and law of

triangle of forces.
Equilibrium of Systems
Equilibrium of Coplan
Lamis Theorm, hi
Converse of thel
forces condition of equi

for the equilibrium of coplanar forces,
of forces, converse of the law of polygon of

UNIT =111

Objectives: Th |3 tsgweto be exposed to concepts of centre of gravity.
Centroid : C Rko ""b} mple figures (from basic principles) — Centroids of
Compositefig

Centre ofkGrav entre of gravity of simple body (from basis principles),

of composite bodies, pappus theorem.

s moments of Inertia : Definition — Polar Moment of Inertia, Transfer
Moments of Inertia of Composite Figures, Products of Inertia,
Transfer Formulafor Product of Inertia. M ass Moment of Inertia: Moment
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of Inertia of Masses, Transfer Formula for Mass Moments of Inertia,
moment of inertia of composite bodies.

UNIT -V
Objectives: The students areto be exposed to motion in strai
in curvilinear paths, its velocity and acceleration compi
methods of representing plane motion.

K|nemat|cs : Rectlllnear and Curvelinear mot|ons

Translation - Central Force Motion — Equations of Plane N@ion — Fixed
Axis Rotation — Rolling Bodies.

UNIT = VI
Objectives: The students are to be exposed
and particle motion

Work — Energy Method : Equation
Applications to Particle Motion, Connect
Plane Motion. Impul se momentum method.

TEXT BOOKS:
1. Engg. Mechanics - S.Timosh
Hill publications.
2. Engineering Mechanics. Stafi
and Jaan Kiusalaas; C

REFERENCES:

1. Engineering Mech
Pearson Publ.

2. Engineering Mecl

3. Engineering Mechan

Pvt. Ltd. \
4. Engineering Me ani@, ics and dynamics — |.H.Shames, — Pearson
Publ. &
5. Mechanics FOx Engineers , statics - F.P.Beer & E.R.Johnston — 5" Edn

pts of work, energy

ndation, Work-Energy
Fixed Axis Rotation and

oung., 4" Edn -, Mc Graw

namics 3" edition, Andrew Pytel
publishers.

J.L.Meriam, 6™ Edn-Wiley India Pvt Ltd.
namics — J.L.Meriam, 6" Edn — Wiley India

6. nglneers dynamics - F.P. Beer & E.R. Johnston — 5"
EdS v Hill Publ.
7. Problems of engineering mechanics, statics & dynamics —

FNeisn, CL.Best & W.G. McLean, 5" Edn — Schaum's outline

10. Engineering Mechanics, Tayal. Umesh Publ.
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| Year —11 SEMESTER 341 3
COMPUTER PROGRAMMING

Objectives: Formulating algorithmic solutions to @and
implementing algorithmsin C.

UNIT I:
Unit objective: Notion of Operation of a CPU, Nation of @n algonthm
and computatlonal procedur e, editing and execu{]

Problem SoIving Algorithm /  Pseudo e \flovwchart, program
development steps, computer languages: mac bolic and highlevel
Ianguages Creatmg and Runnlng Programs:- Miting, Editing (vi/emacs

sizes. Constants Variables, Arthet ) -I ohal and logical operators,
increment and decrement op tlonal operator, assignment
operator, expressions, type converg -.. |onal Expressions, precedence

and order of evaluation, Sample Pro

UNIT II:
Unit objective:  under branching, iteration and data

representation using arr

SELECTION aﬁKl DECTSIDN: TWO WAY SELECTION: if-else, null

else, nested if, ex isway selection: switch, else-if, examples.

ITERATIVE: loops -while and for statements , break, continue,

initialization and updamln t and counter controlled loops, Looping
dati , smallest and largest.

and String Manipulations, 1-D arrays, 2-D arrays
, string manipulations, Multidimensional arrays, array

estive~Modular programming and recur sive solution for mulation
ONS— MODULAR PROGRAMMING: functions, basics,
0«‘ efey passing, storage classes extern, auto, register, static, scope rules,
structure, user defined functions, standard library functions, recursive

functions, Recursive solutions for fibonacci series, towers of Hanoi, header
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files, C Preprocessor, example ¢ programs, Passing 1-D arrays, 2-D arrays t
functions.

UNIT IV:

command line arguments.

UNIT V:

program applications
BIT-WISE OPERATORS: logi

UNIT VI:
Objective: Comprehension of file 0

FILE HANDLING: Input -
files, Formatted /O, File |/ ati

ions

ncept of afile, text files and binary
example programs

Text Books:

1. Problem Solvif@g ram Design in C, Hanly, Koffman, 7" ed,
PERSON

2. Programming in C, Edition Pradip Dey and Manas Ghosh,
OXFORD ion).

3. Program C practical approach Ajay Mittal PEARSON

4. The C prograh /L anguage by Dennis Richie and Brian Kernighan

C, B. L. Jungja, Anith Seth, Cengage Learning.
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| Year —1| SEMESTER
NETWORK ANALYSIS

UNIT -1

Introduction to Electrical Circuits : Network elem
Electric charge and current, Electric energy and pot
parameter — series and parallel combination, Inductance par
and paralel combination, Capacitance parameter seriesCand parallel
combination. Energy sources. Ideal, Non-ideal,
sources, Source transformation, Kirchoff's laws, alysis and Nodal

analysis problem solving with resistances only endent sources
also. (Text Books: 1,2,3, Reference Books: 3)

A.C Fundamentals and Network Topol s of terms associated
with periodic functions: Time period, Ang city and frequency, RMS

value, Average value, Form factor and pea )+ problem solving, Phase
angle, Phasor representation, Addifien
mathematical representation of ~§H
relevant theory, problem solving. Principakof/Duality with examples.

Network Topology: Definitions o node, tree, planar, non-planar
graph, incidence matrix, basic ule, basic cut set schedule. (Text
Books: 2,3, Reference Boo

Q

UNIT —11
Steady State Analysis .C uits: Response to sinusoidal excitation -
pure resistance, puré j . pure capacitance, impedance concept, phase
angle, series R-L, R-C; <C¥rcuits problem solving. Complex impedance
and phasor notation for -C, R-L-C problem solving using mesh and
nodal analysis, Sta
Reference Bogks:

Introduction, Definition of Q, Series resonance, Bandwidth of
sefles-xesonance, Parallel resonance, Condition for maximum impedance,

ent M anti resonance, Bandwidth of parallel resonance, general case-
~?-:..~. ce present in both branches, anti resonance at all frequencies. (Text
Books. 2,3, Reference Books: 3)

e
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UNIT =1V
Network Theorems: Thevinin's, Norton's, Milliman's,

R

problem solving using dependent sources also. (Text Books: 1,
Books: 2)

UNIT -V

Two-port networks : Relationship of two port networks, Z- eters, Y-
parameters, Transmission line parameters, h-p eters,~_Inverse h-
parameters, Inverse Transmission line par
parameter sets, Parallel connection of two port n
port networks, series connection of two port

UNIT - VI

Transients : First order differentia equ
R-L circuit, R-C circuit with DC exgi

AC excitation, Response as rel
using Laplace transform metho

TEXT BOOKS: m
1. Network Anays alkenburg, Prentice Hall of India, 3rd

Edition, 2000.

2. Network
Learning

. Electric &i



Electronics & Communication Engineering m

| Year —11 SEMESTER

T
0

ENGINEERING CHEMISTRY LABORATORY

List of Experiments

1

Introduction to chemistry laboratory — Molarity, Nc@

Quantitative analysis, Quantitative anal

Trial experiment — Estimation of HCI

solutions

Estimation of Copper usi
Estimation of Total Hard

2Cr,0O; solution.
ng standard EDTA solution.
d EDTA solution.

Estimation of Copper
Estimation of Cop S

Estimation of pH sample solution using pH meter.

between strong acid and strong base
ons between strong acid and Weak base
S between strong acid and strong base

s between strong acid and Weak base

Chemistry-11, VGS Techno Series

Chemistry Practical Manual, Lorven Publications

K. Mukkanti (2009) Practical Engineering Chemistry,
B.S.Publication.

AJyotsna Cherukuis(2012)Laboratory Manual of Engineering
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| Year —11 SEMESTER -I(;
ENGLISH -COMMUNICATION SKILLSLAB —@

Suggested Lab Manuals:
OBJECTIVE: Toimpart to the learner the skills of gramm@as

communication through listening, speaking, reading,
soft, that islife skills.

ADVANCED COMM UNICATION SK| LLS@
UNIT 6 Body language

UNIT 7 Diaogues @

UNIT 8 Interviews ang Yic Interviews
UNIT 9 Group D%b
UNIT 10 Pr%
UNIT 11 D@
O
Text Book:

‘ Strengthen
Publications

writingncluding

r Comym ion Skills' Part-B by Maruthi

OTECH English (Maruthi Publications)

sonality Development and Soft Skills (Oxford University
Press, New Delhi).
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| Year —11 SEMESTER

COMPUTER PROGRAMMING LAB @

Exercisel
a) WriteaC Program to calculate the area of triangle using ovmiula

area= ( s(s-a) (s-b)(s-c))’? where s= (atb+c)/2
b) Write a C program to find the largest of three mbers@sing ternary
operator.

¢) Write a C Program to swap two numbers withQ
variable.
Exercise 2

a) 2's complement of a number is obtaingd by scapning it from right to left
and complementing all the bits after the gppearance of al. Thus 2's
complement of 11100 is 00100. 3
complement of a binary numb

b) Writea C programto find the r.

¢) Write a C program, which
form the user, performs

T P
0 2

ing a temporary

d then prints the result. (Consider

the operators +,-,*, /, % Se h Statement)

Exercise 3

a) Write a C progr fin sum of individual digits of a positive
integer and fin ev f the given number.

b) A Fibonacci sequen ined as follows: the first and second termsin

e 0 an bsequent terms are found by adding the
uence. Write a C program to generate the

o generate al the prime numbers between 1 and n,
e supplied by the user.
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Exercise5
a) Write a C program to interchange the largest and smallest numb
array.

b) Write a C program to implement aliner search.
¢) Write a C program to implement binary search. @

Exercise 6

a) Write a C program to implement sorting of an array of ents

b) Write a C program to input two m x n matrices, check th atibility
Q

and perform addition and multiplication of them.

Exercise 7
Write a C program that uses functionsto perform the i :
i. Toinsert asub-string in to given main stri : given position.
ii. Todelete n Characters from a given positiondagiven string.
ginning or ending or at a

iii. To replace a character of string eith
specified location.

Exercise 8
Write a C program that uses fun orm the following operations

using Structure:
i) Reading acomplex number Writing a complex number

iii) Addition of two compl m ) Multiplication of two complex
numbers

Exercise 9

Write C Programs@r t lowihg string operations without using the built
in functions
- to concatenate two

- to append a &xing toglo string
- to compaye i

< RE
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Exercise 12
Write C programs that use both recursive and non-recursive function:
following

i) Tofind the factoria of agiveninteger.
ii) Tofind the GCD (greatest common divisor) of two given u@
iii) To find Fibonacci sequence

Exercise 13 @
a) Write C Program to reverse a string using pointers

b) Write a C Program to compare two arrays using pointers o

Exercise 14

variables.

Exercise 16

a) Write a C program which copi

b) Write a C program to count umiper of characters and number of lines
inafile.

¢) Write a C Program to g iles into a third file. The names of the
files must be entered and line arguments.

O
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T
3+1 3

MANAGERIAL ECONOMICS AND FINANCIAL AN

Unit —1:
(*The Learning objective of this Unit isto understand@ept and

nature of Managerial Economic s and its relationship_with other
disciplines, Concept of Demand and Demand i
Introduction to Managerial Economicsand d IIVELS
Definition of Managerial Economics and Scope-M :.-.:s
its relation with other subjects-Concepts of De es-Determents—Law
of Demand its Exception-Elasticity of Dem%. gg and Measurement-
Demand forecasting and its M ethods.

(**The Learner is equipped with the kno o estimating the Demand
for a product and the rel ationship between Price-and Demand).

Unit —11:

(*The Learning objective of thi
Production function, Input Ogtput relationship, different Cost Concepts
ysis)

and Concept of Cost-Vol i
Production and Cost Anal
Production function-lso socosts-Law of Variable proportions-

Caobb-Douglas Produc fu n-Economics of Sale-Cost Concepts-
Opportunity Cost- \% iable Costs-Explicit Costs vs Implicit Costs-
Out of Pocket Co uted Costs-Cost Volume Profit analysis-
Determination of int (Simple Problem).

Il Year —| SEMESTER

aracteristics of Pricing in the different market structure
2 of various pricing methods).

to Markets, Theoriesof the Firm & Pricing Policies:
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Market Skimming Pricing, Internet Pricing: Flat Rate Pricing,
sensitive, Transaction based pricing, Priority Pricing.
(** One has to understand the nature of different markets and Pri utpu

determination under various market conditions).

Unit —1V: @
(*The Learning objective of this Unit is to know the djffer'ent s of
Business organization and their Merits and Demerits koth public &
private Enterprises and the concepts of Business Cycles)

Types of Business Organization and Business Cycl
Features and Evaluation of Sole Trader — Partnershii
— State/Public Enterprises and their forms — Busin
Features — Phases of Business Cycle.

(** One should equipped with the knowledge of

&
ck Company

es — Meaning and

Unit —-V:

Accounting Systems prepar ati
different toolsfor performance
Introduction to Accounting & Fi
Introduction to Double Entry
Analysis and Interpretati
Preparation of Funds flow ¢
(**The Learner is able

various Accounting tools{for iS).

ial Statements-Ratio Analysis —
ments (Simple Problems).

nancial Statements and the usage of

Unit —VI:
(*The Learning objective is Unit is to understand the concept of Capital,
Capitalization, «‘-‘ ng and to know the techniques used to
evaluate Capita osals by using different methods).

x@w:: of Capital Budgeting-Need for Capital Budgeting-

Ea

Dr. N. Appa Rao, Dr. P. Vijay Kumar: ‘Managerial Economics and
Financial Analysis', Cengage Publications, New Delhi —2011.
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TMH 2011
3. Prof. JV.Prabhakara rao, Prof. P. Venkatarao. ‘Managerial E

and Financial Analysis’, Ravindra Publication.
REFERENCES: @

1. V.Maheswari : Managerial Economics, Sultan Chand.

2. SumaDamodaran : Managerial Economics, Oxford 201

3. Dr. B. Kuberudu and Dr. T. V. Ramana : M
Financial Analysis, Himalaya Publishing H
Vanitha Agarwal : Managerial Economics,

2. Dr. A. R Aryasti — Managerial Economics and Financial Analysis,
iC

erial Economics &

Q
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S. A. Siddiqui & A. S. Siddiqui : M
Analysis, New Age International Publjs
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N
3+1 3

ELECTRONIC DEVICESAND CIRCUITS

Il Year —| SEMESTER

UNIT-I

Semi Conductor Physics : Insulators, Semi condudt@rs Metals

classification using energy band diagrams, mobility onductivity,

electrons and holes in intrinsic semi conductors, extrinsic semi—conductors,

drift and diffusion, charge densities in semicondygtors) Mall eff€pt, continuity

equation, law of junction, Fermi Dirac function, in intrinsic and
PN junction Diode, diode

extrinsic Semiconductors.
o
0
dependerice on V-1 characteristics,

barid diagram of PN junction

UNIT- 11

Junction Diode Characteristics : Open
junction, p-n junction diode, current comp,
equation, V-l Characteristics, temperature
Diode resistance, Diode capacitance,
Diode.

Special Semiconductor Devicest de, Breakdown mechanisms,
Zener diode applications, LED,LC to diode, Varactor diode, Tunnel
Diode, DIAC, TRIAC, SC ction, operation and characteristics
of al the diodes is required

junction, Biased p-n

UNIT- 111

Rectifiers and Fi@rs: ic Rextifier setup, half wave rectifier, full wave
rectifier, bridge recti ions of characteristics of rectifiers, rectifier
circuits-operation, inpl output waveforms; Filters;, Inductor filter,
Capacitor filter, I section , TI- section filter, Multiple L- section and
arison of various filter circuits in terms of
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FET: FET types, construction, operation, characteristics, parameters,
MOSFET-types, construction, operation, characteristics, comparison
JFET and MOSFET.

UNIT-V
Transistor Biasing and Thermal Stabilization : Need for biasing
point, load line analysis, BJT biasing- methods, basic stability, fix ias,
collector to base bias, self bias, Stabilization against variatiqns in Vigy, Ic, and
B, Stability factors, (S, S, S), Bias compensation, Th

Thermal stability. FET Biasing- methods and stabilizatjon.

UNIT- VI
Small Signal Low Frequency Transistor Amplifiel

BJT: Two port network, Transistor hybrid o ermination of h-
parameters, conversion of h-parameters, genexalized gnalysis of transistor
amplifier model using h-parameters, Analygs-0 B E and CC amplifiers

using exact and approximate analysis, Co ‘@ of transistor amplifiers.
FET: Generalized analysis of small sgnral>xiodel/ Analysis of CG, CS and

CD amplifiers, comparison of FE3

TEXT BOOKS:
1. Electronic Devices and its- illman, C. Halkias, TataMc-
Graw Hill, Second E%
2. Electronic Devices CireUits’B.P.Singh, Rekha Singh,Pearson
Publications,Second Edi
3. Electronic I'_Qv ircuits-David A.Bell, Oxford University

Press, Fifth Edit

REFERENCES: O
1 Electr and Circuits- K. Satya Prasad.

2. Elegroni s: ices and Circuits-Salivahanan, Kumar, Vallavarg), Tata
Graw Hilf; Second Edition .

Rajeswari, PCR Pantulu, Pearson, 2™ edition.

Integrated Electronics- Jacob Millman, C. Halkies, C.D. Parikh, Tata
c-Graw Hill, 2009.
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N
Il Year —| SEMESTER 341 3
DATA STRUCTURES

Objectives: Comprehensive knowledge of data structures abilit\to
implement the same in software applications.

UNIT I:
Objective: exposureto algorithmic complexiti

sear ching and sorting techniques
)

Preliminaries of algorithm, Algorithm analysis
Data structure- Definition, types of data struct

Rd hptementation of recursive

% algorithms for factorial

/ Towers of Hanoi, Tail

algorithms, Linear and binary recursion,
function, GCD computation, Fibonacci
recursion.
List Searches using Linear Search, B ch, Fibonacci Search

Sorting Techniques: Basic conc by : insertion (Insertion sort),
selection (heap sort), exchange thubbl rt, quick sort), distribution (radix

sort ) and merging (merge% ms.
UNIT II:

Objectives: Applying

ersing list, Factoria Calculation, Infix to
postfix Transformation, Evaluating Arithmetic Expressions.

I mplementati gh-qf e Operations using Stack, Applications of Queues-
Round robin Alg nyCircular Queues, Priority Queues.
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UNIT IV:

Objectives: Implementation of treeimplementation in variousfor
Trees. Basic tree concepts, Binary Trees. Properties, Repr i
Binary Trees using arrays and linked lists, operations on a Bj
Binary Tree Traversals (recursive), Creation of binary tree fro
post order traversals

UNIT-V:
Objectives: Advanced under standing of other variants o@d their

operations.

computer science (No operations).

UNIT VI:
Objectives: orientation on graphs, repre
traversals, spanning trees.

Graph Traversds (BFS & DFS); gions: Dijkstra’s shortest path,

Transitive closure, Minimum ning.pree using Prim's Algorithm,
warshal’s Algorithm (Adgdpit ic/ JConcepts Only, No Programs
required).

TEXT BOOKS:

Data Stn@u wi Seymour Lipschutz, TMH
Data Structur ,Reema Thareja, Oxford
ctures, 2/e;Ritchard F, Gilberg , Forouzan, Cengage

es and algorithm analysisin C, 2™ ed, mark allen weiss

A w NP
@)
o
o
@
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Il Year —| SEMESTER -:I;
ENVIRONMENTAL STUDIES @

Course L earning Objectives:

The objectives of the course is to impart

1. Overadl understanding of the natural resources

2. Basic understanding of the ecosystem and its diver

3. Acquaintance on various environmental
unplanned anthropogenic activities

4. Anunderstanding of the environmental impa ) mental activities
5. Awareness on the social issues, environm

treaties
Course Outcomes.
The student should have knowl
1. The natura resources and their for the sustenance of the life
and recoghise the need to con ural resources
uc

€
2. The concepts of the ecosy d its’function in the environment. The

need for protecting the consumers in various ecosystems
and their role in the food

3. The biodiversity of Ingia e threats to biodiversity, and conservation
practicesto pro@ctt iodiversity

4. Various attributes he~apllution and their impacts and measures to
reduce or control the pellttion along with waste management practices

rur%an Jrban environment and the possible means to

ehges

al> pegislations of India and the first global initiatives

ahle development.

tal assessment and the stages involved in EIA and the
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ozone layer depletion, population growth and explosion, effects. R
information Technology in Environment and human health.

Ecosystems. Concept of an ecosystem. - Structure and functi

of Forest ecosystem, Grassland ecosystem, Desert ec
ecosystems.

UNIT - 11
Natural Resources: Natural resources and asso

Forest resources — Use and over — exploit
extraction — Mining, dams and other effects on

Water resources — Use and over utilization o
Floods, drought, conflicts over water, dams

Mineral resources: Use and exploitation, &
and using mineral resources.

ental effects of extracting

Food resources: World food probl es caused by non-agriculture
activities-effects of modern agric € izer-pesticide problems, water
logging, salinity.

Energy resources. Growi s, renewable and non-renewable
energy sources use of atern gy-Sources.

Land resources. Lan resource, land degradation, Wasteland
reclamation, man i&;’uc ddlides, soil erosion and desertification. Role of
an individual in co i natural resources. Equitable use of resources

for sustainable lifestyl

UNIT - I
tS\ conservation: Definition: genetic, species and

ironmental Pollution: Definition, Cause, effects and control measures
pollution, Water pollution, Soil pollution, Noise pollution, Nuclear
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hazards. Role of an individua in prevention of pollution. - Pollution
studies.

Solid Waste Management: Sources, classification, effects an tro
measures of urban and industrial solid wastes. Consumei
products.

UNIT -V <§ ; E
Social Issues and the Environment: Urban problems rel energy -

Water conservation, rain water harvesting-Resettlemertt and rehabilitation of

thi€s: |ssues’and possible
ahd Control of
ftion) Act -Wildlife

UNIT - VI

Environmental Management: Imp t and its significance
various stages of EIA, preparatiaig and EIS, Environmental audit.
Ecotourism.

The student should submit a reportindividualy on any issues related to
Environmental Studies course ak ower point presentation.

University Pr
2. A Textbook of

Text Books: &2
1.  Environmental Stu “Rajagopalan, 2™ Edition, 2011, Oxford
iro

tal Studies by Shaashi Chawla, TMH, New

.N. Palanisamy, P. Manikandan, A. Geetha,

nvironmental Studies by Deeshita Dave & P. Udaya

ek
4.;En ironmental Studies by Piyush Maaviya, Pratibha Singh, Anoop
\r gh: Acme Learning, New Delhi.

* %%
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SIGNALSAND SYSTEMS
UNIT I @
SIGNAL ANALYSIS & FOURIER SERIES : Analogy petwegn vectors
and signals, Orthogonal signal space, Signal approximation ust hogonal
functions, Mean square error, Closed or complete set of,orthogonal functions,
Orthogonality in complex functions, Exponentid ahd sinu@dal signals,

Representation of Fourier series, Continuous ti i signals, properties
of Fourier series, Dirichlet’s conditions, Trig

UNIT II
FOURIER TRANSFORMS & P —Deriving Fourier transform

from Fourier series, Fourier transf rary signal, Fourier transform
of standard signals, Fourier tr (
Fourier transforms, Fourier sfor involving impulse function and
Signum function. Introduci to~Ki Transform. Sampling theorem —
Graphical and analytical p%\d Limited Signals, impulse sampling,
Natural and Flat top Reconstruction of signal from its samples,
effect of under sarr@lin liasing, Introduction to Band Pass sampling.

UNIT 111
SIGNAL TRAN HROUGH LINEAR SYSTEMS : Linear
onse of alinear system, Linear time invariant

e variant (LTV) system, Transfer function of a LTI

of convolution, Convolution property of Fourier transforms.  Cross
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correlation and auto correlation of functions, properties of correl
function, Energy density spectrum, Parseval’s theorem, Power
spectrum, Relation between auto correlation function and en
spectral density function. Relation between convolution and -u\
Detection of periodic signals in the presence of noise b ‘;’on,

Extraction of signal from noise by filtering.

UNIT V
LAPLACE TRANSFORMS :Review of Laplacetr
expansion, Inverse Laplace transform, Conc

orms, P§rtial fraction

UNIT VI

Z-TRANSFORMS : Fundamental
discrete time signals, discrete time
exponential and sinusoidal components
complex exponentia signal, Conc pransform of a discrete sequence.
Distinction between Laplac ouriegrvand Z transforms. Region of

convergence in Z-Transfo co ifits on ROC for various classes of
signals, Inverse Z-transform, pr ies of Z-transforms.
TEXT BOOKS: /»y

1. Signals, Sy munications - B.P. Lathi, BS Publications,
2003.

sand Systems— K R Rajeswari

undamentals of Signals and Systems- Michel J. Robert, MGH
nternational Edition, 2008.

Signals and Systems
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|
Il Year -1 SEMESTER 341 3
ELECTRICAL TECHNOLOGY @

This course covers various topics related to principle of op
performance of various electrical machines.

L earning objectives:
i. Tolearn the principle of electromechani
single excited and multi excited machines.
ii. Tounderstand the principle of operation ctiohal details and
operational characteristics of DC generat

iii. Tounderstand the principle and characten&ics of DC motors. To

iv. Tolearn the principle of opetatipmanuhcorstructional details of
transformers. Develop the eg 'vr uit and evaluate the
performance of transform

v. Tolearn the principle of atiomand constructional details of three

phase induction mot u rque — dlip characteristics and
starting methods of i tor.

vi. To study the prin
shaded pol€Jhotor;

ation of single phase induction motor,
itor motor and AC servo motor.

UNIT I
ELECTROMECK NIGAL ERGY CONVERSION : Introduction to
S.I units — Pr, es\of electromechanical energy conversion — forces and

- systems-energy balance — single excited machine —
magnetic f4rce energy — multi excited magnetic field system.

y . Principle of operation and construction of DC
EMF equation — types of generators — magnetization and load

types of DC Motors — Characteristics of DC motors — basic starting methods
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for DC shunt motor — losses and efficiency — Swinburne's test —
control of DC shunt motor — flux and Armature voltage control metho

UNIT IV
TRANSFORMERS : Principle of operation of single phase tfahsfortmer~-
types — constructional features — phasor diagram on no-load\ s ad —

equivaent circuit, losses and efficiency of transformer of
transformer — OC and SC tests — predetermination effickency and

regulation.

UNIT V

INDUCTION MACHINE : Principle of operatio
phase induction motors —slip ring and squirre

characteristics — efficiency cal culation — starting S.

UNIT VI

SPECIAL MACHINES : Principle of u@ d construction - single
phase induction motor - shaded pole mota gapacitor motors and AC
servomotor.

L ear ning outcomes:
1. Ableto understand the pripsiples ectro mechanical energy
conversion.
2. Ableto explain the operat C generator and analyze the

i
characteristics of DC/ge r.

3. Abletoexpliﬁt e
characteristics.

ction of three-
ors — dip-torque

iple of operation of DC motor and analyze their

ors.
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REFERENCE BOOKS:

1. Basic Electrical Engineering by M.S.Naidu and S.Kamakshi
Publications.

2. Fundamentals of Electrical Engineering by Raendra
Publications, 2™ edition.

3. Basic Electrical Engineering by Nagsarkar, Sukhija, Oxf

S
5
QY

S

Q



Il Year -1 SEMESTER

ELECTRONIC DEVICESAND CIRCUITS LA@

PART A: Electronic Workshop Practice @
1. Identification, Specifications, Testing of R, L, C Comp (Colour

Codes), Potentiometers, Coils, Gang Condensers, Relays, Bregad Boards.

Electronics & Communication Engineering m
2

T
0

2. ldentification, Specifications and Testing O ices, Diodes,
BJTs, JFETSs, LEDs, LCDs, SCR, UJT.
.\;n components.

Soldering Practice- Simple circuits using
ransformers, Analog

egulated Power Supply

PART B: List of Experiments

(For Laboratory Examination-Mi f Ten Experiments)

1. P-N Junction Diode C
Part A: Germanium Dio ward bias& Reverse bias)

Part B: Silicon Diode(F d Biasonly)

2. Zener Diode Charac ics
Part A: V-I Char%g
: Diode g e Regulator

Study and operation of Ammeters,
and Digital Multimeter, Function Gg
and CRO.

~Gutput Characteristics
haracteristics(CS Configuration)

\ t A: Drain Characteristics

Part B: Transfer Characteristics
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SCR Characteristics
UJT Characteristics
Transistor Biasing

© o N o

CRO Operation and its Measurements
10. BJT-CE Amplifier

11. Emitter Follower-CC Amplifier

12. FET-CS Amplifier

Q
PART C: Equipment required for Laborator
. Boxes

Ammeters (Analog or Digital)
Voltmeters (Analog or Digital)
Active & Passive Electronic Compon
Regulated Power supplies
Analog/Digital Storage Osciltds
Analog/Digital Function Gen
Digital Multimeters

. Decade Résistance Bo at
10. Decade Capacitance

%

© O N O~ wWwDdNPE

Q
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Il Year -1 SEMESTER -(I;
NETWORKS & ELECTRICAL TECHNOLOGY L@

PART —A @
Any five experiments areto be conducted from each p

Qy, Bandwidth

1. Seriesand Parallel Resonance — Timing, R
and Q-factor  determination for RLC network.

2. Time response of first order RC/RL netwo pexiodic non-sinusoidal
inputs — time constant and steady state errohde nation.

3. Two port network parameters — Z eters, chain matrix and

analytical verification.
and/Reciprecity theorems.
% heorem. Verification on DC,

4, Verification of Superpositio
5. Verification of maximum po

PART -B

1. Magnetization cl er of D.C. Shunt generator. Determination of
critical field resistan

2. Swinburne’ Q:.: on/BC ghunt machine (Predetermination of efficiency

t machine working as motor and generator).
DC shunt motor. Determination of performance
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ELECTRONIC CIRCUIT ANALYSIS

UNIT-I @
Small Signal High Frequency Transistor Amplifier models:

comimon emftter transistor
y of hybrid

BJT: Transistor at high frequencies, Hybrid-
model, Hybrid = conductances, Hybrid n capaci
model, determination of high-frequency parame terms of low-
frequency parameters , CE short circuit curré ., current gain with
resistive load, cut-off frequencies, frequency respense/and gain bandwidth

product. m
FET: Analysis of common Source and COR) mon g ain Amplifier circuits at

high frequencies.
UNIT-II

Multistage Amplifiers : Cl tcation\eP amplifiers, methods of coupling,
cascaded transistor amplif alysis, analysis of two stage RC

coupled amplifier, high inpuf r transistor amplifier circuits and their
analysis-Darlington pair ier, Cascode amplifier, Boot-strap emitter
follower, Analysisof m age amplifiers using FET, Differential amplifier
using BJT. \

UNIT -I11

_ &

ers, feedback topologies, Characteristics of negative
Generdlized analysis of feedback amplifiers,

U -V

s: Oscillator principle, condition for oscillations, types of
scilators, RC-phase shift and Wein bridge oscillators with BJT and FET

3 eir analysis, Generalized analysis of LC Oscillators, Hartley and
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Colpitt’s oscillators with BJT and FET and their analysis, Crystal oscillgtors,
Frequency and amplitude stability of oscillators.

UNIT-V

UNIT-VI
Tuned Amplifiers : Introduction, Q-Factor,
capacitance single tuned amplifier, double (t
cascading single tuned amplifiers on band v
tuned amplifiers on band width, staggered/tined~amplifiers, stability of tuned
amplifiers, wideband amplifiers.

TEXT BOOKS:
1. Integrated Electronics- J. d C.C. Halkias, TataMc Graw-
Hill, 1972.

2. Electronic Circuit sis-B:V.Rao,K.R.Rajeswari,
P.C.R.Pantulu,K ) Pearson Publications.

3. ElectronicDewvi an cuits- Salivahanan, N.Suressh Kumar,
A. Vallavg ™LA cGraw Hill, Second Edition

strQnic Circuits-I-Ravish R Singh-Peason Publications.

actronic Devices and Circuits Theory — Robert L. Boylestad and
Louis Nashelsky, Pearson/Prentice Hall, Tenth Edition.

Blectronic circuits Principles and Application - R.D.S.Samuel,
B.Sujatha, Elesevier Publications.
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MANAGEMENT SCIENCE

UNIT —I:

(*The Learning objective of this Unit isto understand the coricept Nature
of Management, Evolution of Management theories, \Motivation and
leadership Styles).

Introduction to Management: Concept — Natur ortance of
Theories —
Organization

Structure — Principles and types of Organization

(**The learner is able to understand the % and functions of
Management, and Theeories of Mativation, Stylssef Leardership)

UNIT —11:

(The Learning objective of this Unit i

Operations, project management a !I

Operations and Project Managemen S
Through Control Charts-Inventory, 0 Q & ABC Anaysis (Simple
-Project Crashing (Simple Problem).

Problems) Project Management-PER
e main idea of Inspection and

(**The learner is able to u
scrutinize the different m ection, the concept of Inventory

Management and Control an

UNIT —111:

(* The Objective@ i is to understand the main functional areas of

organization i.e., i Management, Production Management,
Resource Management, and Product Life

Cyclesand Chan tstribution).

Functional Mai : ConcCept and Functions of Finance, HR, Production,

Marketing M kand Services — Job Evolution and Merit Rating — Product

vels of Distribution — Types/Methods of Production.
5 chapter the learner is able to understand the different

Stepsin Strategy Formulation, Implementation and Evaluation.
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(**The learner is able to familiar with the meaning of Vision, Mission,
and Strategies of the Organization and to implement successfully).

UNIT —V:
(*The objective of this unit is to understand the need and i
Business Ethics and Communication Skillsin Contemporary sit
Business Ethics & Communications: Ethics in Business an
Ethicsin HRM, Finance & Marketing Management — Busin,
(** The Learner is able to know the practica Issues of B
various functional areas, to improve Report Writing ski

Communication Process). &
UNIT - VI:
(*The Learning objective of this unit is to egui e contemporary

management practices, i.e., MIS, MRP, JIT and
Contemporary M anagement Practices. Basic ptg
In-Time (JT)System, Total Quality M QM), Six Sigma and
Capability Maturity Models (CMM) L ly Chain Management,
Enterprise Resource Planning (ERP), Management, Business
Process Outsourcing (BPO), Bug Re-Engineering and Bench
Marking, Balance Score Card.

(**The Learner is able to Und arious contemporary issues in
Management Practices like TQM_ and etc.,)

Note: *Learning Objective
** |_earning A%

TEXT BOOKS
1 Kumar/R@/Ch ‘Introduction to Management Science’

Cengage, D 0
2. Dr.A.R. Ary agement Science’ TMH 2011.
Q<

4 ~¢.w- Bedi: Production & Operational Management, Oxford

Ruklications, 2011.
\‘. M%» nath: Management Science, Pearson Publications, 2013.

Biswagjit Patnaik: Human Resource Management, PHI, 2011.

Nitt and Vijaya Kumar: Strategic Management, Cengage Learning.
8. Dr. PG. Ramanujam, BVR Naidu, PV Rama Sastry : Management
Science Himalaya Publishing House, 2013.

9. Management Shapers, Universities Press.
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RANDOM VARIABLES & STOCHASTIC PROCE

Il Year —II| SEMESTER

UNIT I
THE RANDOM VARIABLE : Introduction, Definitio andom
Variable, Conditions for a Function to be a Randopm Variabte;” Discrete,
Continuous and Mixed Random Variables, Distution@nd Density
functions, Properties, Binomial, Poisson, Unifortne Gaussi

Rayleigh, Conditional Distribution, Conditional Den

q\' ussrary Exponential,
l; operties.

FXPECTATIONS :

UNIT 1
OPERATION ON ONE RANDOM VARIAB
Introduction, Expected Value of a Randory
Variable, Moments about the Origin, Ce
Chebychev's Inequality, Characterjsti n, Moment Generating
Function, Transformations @wdom  Variable: Monotonic
Transformations for a Continuobtss Variable, Nonmonotonic
Transformations of Continuous R y

UNIT 111

MULTIPLE RANDOM : Vector Random Variables, Joint
int Distribution, Marginal Distribution

n and Density, Statistical Independence,

Sum of Two Randgn riables, Sum of Several Random Variables, Central

Limit Theorem: Un tion, Equal Distributions.

OPERATIONS ON M LE RANDOM VARIABLES: Joint Moments

about the Originy Joint C Moments, Joint Characteristic Functions,

iables; Two Random Variables case, N

ess Concept, Classification of Processes, Deterministic and
istic Processes, Distribution and Density Functions, Concept of
d Statistical Independence. First-Order Stationary Processes,

Functions, Gaussian Random Processes, Poisson Random Process.
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UNIT V

RANDOM PROCESSES — SPECTRAL CHARACTERISTICS: Th
Spectrum: Properties, Relationship between Power Spectrum and Auto ati
Function, The Cross-Power Density Spectrum, Properties, Relation
Cross-Power Spectrum and Cross-Correl ation Function.

UNIT VI
LINEAR SYSTEMS WITH RANDOM INPUTS :
Response of Linear Systems. System Response — Convo
Mean-squared Value of System Response, Autocorrelatio

Response, Cross-Correlation Functions of Input @hd Ou@n Spectral
Characteristics of System Response: Power Defgi of Response,
Cross-Power Density Spectra of Input and Output, Band-Limited
and Narrowband Processes, Properties, Modeling urces: Resistive
(Thermal) Noise Source, Arbitrary Noi 5, Effective Noise
Temperature, Average Noise Figure, Aver @ JFigure of cascaded
networks.

TEXT BOOKS:
1. Probability, Random Vai

ok .. Random Signal Principles, Peyton
Z. Pecbles, TMH, 4™ Ed|
an o S

2. Probability, Random Vart Stochastic Processes, Athanasios

Papoulis and S.Unnikrj i Edition, 2002.
REFERENCES: %ﬁv
1. Probability Th astic Processes — B. Prabhakara Rao,
Oxford University Pr

2. Probabiliggy an dom Processes with Applications to Signal
Processing, and John W. Woods, Pearson Education, 3"
Edition.

3. of Signal & System Anaysis, George R.
illem, Oxford, 3" Edition, 1999.
4 eqry of Communication, S.P.Eugene Xavier, New Age

stems & Communications, B.P. Lathi, B.S. Publications,

An Introduction to Random Signals and Communication Theory,
B.P. Lathi, International Textbook, 1968.
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SWITCHING THEORY AND LOGIC DESIGN

Il Year —II SEMESTER

UNIT -1
REVIEW OF NUMBER SYSTEMS & CODES:
i)  Representation of numbers of different radix, gonversation from one

radix to another radix, r-1's complim r's corhpliments of
signed members, problem solving.
ii) 4 bit codes, BCD, Excess-3, 2421, 84-2 ment code etc.,

iii) Logic operations and error detection &'\ gn codes, Basic logic

operations -NOT, OR, AND, Pw puifding blocks, EX-OR,
% > Forms, Gray code, error

EX-NOR - Gates, Standard SOP
detection, error correctio oi; o hecking, even parity, odd

parity, Hamming code) ’ﬁ“l@v and NOR-NOR realizations.

UNIT —11
MINIMIZATION TECHNQ )

Boolean theorems, pri Z/\f%ﬁ'mplementation & duality, De-morgan
theorems, minimizatigh ogic functions using Boolean theorems,

minimization @sw ing functions using K-Map up to 6 variables,
tabular minimiz solving (code-converters using K-Map

etc..).
Q<
UNIT =111
COMBINATI OGIC CIRCUITSDESIGN :

adder, full adder, half subtractor, full subtractor,
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UNIT -1V

INTRODUCTION OF PLD’s:
PROM, PAL, PLA-Basics structures, realization of Boolean
with PLDs, programming tables of PLDs, merits & demerit
PAL, PLA comparison, realization of Boolean functions

PAL, PLA, programming tables of PROM, PAL, PLA. @
UNIT -V

SEQUENTIAL CIRCUITSI:
Classification of sequentia circuits (sync

nchronous);

basic flip-flops, truth tables and excitation tg RS latch, nor RS
latch, RS flip-flop, JK flip-flop, T flip-fl R-fTop with reset and
clear terminals). Conversion from one fli lip-flop. Design of
ripple counters, design of synchrono Johnson counter, ring
counter. Design of registers - Buffe , control buffer register,
shift register, bi-directional shift r sal shift register.

UNIT - VI

SEQUENTIAL CIRCUITSII ;
Finite state machine; is_0of ) clocked sequential circuits, state

diagrams, state tables, state tables and state assignment,
design procedures. of circuits using various flip-flops.
Meelay to Moore conversi d vice-versa.

TEXT BOOKS:

Digital Electronics by RP Jain, TMH.

entals of Logic Design by Charles H. Roth Jr, Jaico
Publishers.

Micro electronics by Milliman MH edition.



Electronics & Communication Engineering

Il Year —II| SEMESTER T
3+
EM WAVESAND TRANSMISSION LINES

UNIT |
Electrostatics: Coulomb’s Law, Electric Field Intensitygﬂ_eé)ic Flux

Density, Gauss Law and Applications, Electric Poteftial, Mgwell’s Two
Equations for Electrostatic Fields, Energy DehSity, jve Problems.
Convection and Conduction Currents, Dielectri nstant, Continuity
Equation, Relaxation Time, Poisson’s and Lapl4 ons, Capacitance
— Parallel Plate, Coaxial, Spherical Capacitors, Problems.
Magneto Statics : Biot-Savart Law, /A
Applications, Magnetic Flux Density, \|
Magnetostatic Fields, Magnetic Scala
Magnetic Fields, Ampere's Forcel
Ilustrative Problems.

UNIT II
Maxwell’s Equations (% g Fields): Faraday’'s Law and
Transformer emf, Inconsi pere’s Law and Displacement Current

Density, Maxwell’s ations>yn Different Final Forms and Word

Circuital Law and
al)’'s Two Equations for
Ctor’ Potentials, Forces due to
stances and Magnetic Energy.

Statements. Cond{t?o oundary Surface : Dielectric-Dielectric and
Dielectric-Conductor [llustrative Problems.

UNIT 111 &

and Oblique Incidences, for both Perfect Conductor and Perfect
etrics, Brewster Angle, Critical Angle and Total Internal Reflection,
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Power Loss in a Plane Conductor. Illustrative Problems.
UNIT VI

Transmission Lines - | : Types, Parameters, Transmission Line
Primary & Secondary Constants, Expressions for Characteristi
Propagation Constant, Phase and Group Velocities, Infinite-ti
Losslessness/Low Loss Characterization, Distortion
Distortionlessness and Minimum Attenuation, Loading - T
Illustrative Problems.

UNIT VI
Transmission Lines — |1 : Input Impedance
Reflection Coefficient, VSWR. UHF Lines as

Lines — Impedance Transformations. Hh~C
Applications, Single and Double Stub Mat

and OC Lines,
ements; M4, A /2, M8
Configuration and
wstrative Problems.

TEXT BOOKS:

1. Elements of Electromagnetic
Press, 3rd ed., 2001.

2. Electromagnetic
K.G. Bamain, PHI

N.O. Sadiku, Oxford Univ.

Radating Systems — E.C. Jordan and

REFERENCES:
1. Electrom e F d Wave Theory —GSN Raju, Pearson
Education 200
2. Engineefiiy e§o netics — Nathan Ida, Springer (India) Pvt.
Ltd., elhi, 2nd ed., 2005.

ectromagnetics — William H. Hayt Jr. and John A.
7th ed., 2006.

ion Lines and Networks — Umesh Sinha, Satya Prakashan
dia Publications), New Delhi, 2001.
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ANALOG COMMUNICATIONS

UNIT I
AMPLITUDE MODULATION : Introduction to commgﬂ_ﬁasystem,

Need for modulation, Frequency Division Multi exingQ Amplitude
Modulation, Definition, Time domain and fr in description,
single tone modulation, power relations in AM wa Generation of AM
waves, square law Modulator, Switching etection of AM
Waves,; Square law detector, Envel ope detector.

UNIT 11
DSB & SSB MODULATION : Dou band suppressed carrier

modulators, time domain and fre ey~doman description, Generation of
DSBSC Waves, Balanced Modulato % odulator, Coherent detection
SIAS Loop. Frequency domain

of DSB-SC Modulated wav

description, Frequency discrimi hod for generation of AM SSB
Modulated Wave, Time do n, Phase discrimination method for
generating AM SSB Mo es. Demodulation of SSB Waves,
uency description, Generation of VSB
ription, Envelope detection of a VSB

n of AM Techniques, Applications of

quey

Modulated wave, /Am
Wave pulse Carri
different AM Systems.
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System, Noise in AM System, Noise in Angle Modulation System, Threslol
effect in Angle Modulation System, Pre-emphasis & de-emphasis.
UNIT V

TRANSMITTERS & RECEIVERS: Radio Transmitter -
of Transmitter, AM Transmitter, Effect of feedback on per

RF section and Characteristics -
Amplitude limiting.
UNIT VI

PULSE MODULATION : Time Divisd

VsFDM.

TEXT BOOKS:
1. Principles of Com%zn\'gz%@ stems — H Taub & D. Schilling,
Gautam Sahe, T 0l Edition.
2. Communi&\ti stems< B.P. Lathi, BS Publication, 2006.

REFERENCES:
@nu ion Systems - Simon Haykin, John Wiley,

Communication System — George Kennedy and
yis, TMH 2004.

Masond, Salehi PEA, 2006.
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ELECTRONIC CIRCUIT ANALYSISLAB

necessary hardware in the hardware |aboratory.

PART A: List of Experiments:( Minimum of: eri tshasto be
perfor med)

1. Determination of f; of agiven transist

2. Voltage-Series Feedback Amplifier

3. Current-Shunt Feedback Amplifier

4, RC Phase Shift/Wien Bridge Osci
5. Hartley/Colpitt’s Oscillator
6. Two Stage RC Coupled Amplii
7
8
9

Darlington Pair Amplifié
Bootstrapped Emitter FollQwe
Class A Series-fed Power e

10. Transformer-coupled
11. Class B Push-Pull

13. Single Tuned V
14. Double Tuned Mgltag plifier

Q
PART B: Equipmen ired’for Laboratory
Softwar e
i. Multism/ Rgpjce/EQuivalent Licensed simulation software tool

ii. 4 \« s with required specifications

Digital Function Generators
Jital Multimeters

de Résistance Boxes/Rheostats
Decade Capacitance Boxes
Ammeters (Analog or Digital)
Voltmeters (Analog or Digital)

& Passive Electronic Components
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ANALOG COMMUNICATIONSLAB
List of Experiments (Twelve experiments to be done) @@aﬁ
b. MATLAB Simulink, c¢. MATLAB Communication tool\box)
A. Amplitude Modulation - Mod. & Demod.
B. AM -DSB SC-Mod. & Demod &
C. Spectrum Analysis of Modulated ectrum
Analyser

Diode Detector

Pre-emphasis & De-emphasi
Frequency Modulation - mod.
AGC Circuits

Sampling Theoreq
Pulse Amplitude Modi

PWM , PPM - Mod: e
PLL

Il Year —II| SEMESTER

ACTIOMMO

Software:

i.)

ii)

iii) (Windows XP)

iv) are (Simulink & MATLAB)
Equipment:

- 0-30V
- 0-20M Hz.
nction Generators - 0-1MHz

Multimeters
Spectrum Analyser
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PULSE AND DIGITAL CIRCUITS @

OBJECTIVES
The student will be made
e To understand the concept of wave shaping circ itching
Characteristics of diode and transistor. o
e To andyze different types of Multi<yi their design
procedures.

e To Introduce to Timebase Geng Principles of
Synchronization and Frequency divisi@
e To Understand Sampling Gates to gh NAND and NOR

gates using various logic families
UNIT I
LINEAR WAVE SHAPING: ﬁ( ow pass RC circuits, their
response for sinusoidal, step, pulse, sg%. d ramp inputs. RC network as
differentiator and integrator, att I gpplications in CRO probe, RL
and RLC circuits and their response f Input, Ringing circuit.

UNIT II
NON-LINEAR WAVE
clipping at two indep
Emitter coupled clipp
clamping operatior,
Clamping circuit th

. Diode clippers, Transistor clippers,
, Transfer characteristics of clippers,
ors, applications of voltage comparators,
circuits using diode with different inputs,
practical clamping circuits, effect of diode

characteristics on clamping e, Transfer characteristics of clampers.
UNIT 111 <Q
SWITCHINGEHARACTERISTICS OF DEVICES : Diode as a switch,

Q- ]
linear\diode characteristics, Transistor as a switch, Break down
S e n% of transistor, saturation parameters of Transistor and

Bistable Multi Vibrator, Collector catching Diodes, Commutating Capacitors,
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Methods of Triggering using RC network & Diode, Emitter Coupled Bi
Multi Vibrator (Schmitt trigger).

Monostable Multi Vibrator: Analysis and Design of Collector
Monostable Multi Vibrator, Triggering method of a Monostabte

Vibrator, Application of Monostable Multi Vibrator as a Vol '

Converter.

Astable Multi Vibrator: Analysis and Design of Collecto
Multi vibrator , Application of Astable Multi Vibrator
Frequency Converter. All circuits are transistor version.

UNIT V
VOLTAGE TIME BASE GENERATORS : Gegerglfeatdres of a time

base signal, methods of generating time base wayeferm; Ier and Bootstrap
time base generators — basic principles, Transi ti e base generator,

Transistor Bootstrap time base generator.

UNIT VI

SYNCHRONIZATION AND FREQUE ISION & SAMPLING
GATES: Principles of Synchroni division in sweep circuit,
Astable relaxation circuits, Monos Xation circuits, Synchronization
of asweep circuit with symmetri

Basic operating principles of ingvgates, Unidirectional and Bi-
directional sampling gates, i of pedesta in gate circuits,
Applications of sampling g

TEXT BOOKS:
1. Pulse, Digita and
McGraw-Hill,

OUTCOMES
After ﬁ‘a"’h Jgh this course the student will be able to
design linear and non-linear wave shaping circuits.
pply the fundamental concepts of wave shaping for various
itching and signal generating circuits.
Pesign different multivibrators and time base generators.

A
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LINEARIC APPLICATIONS

OBJECTIVES
The student will ((3 <\
e  Study characterigtics, realize circuits, design for signal analysis
using Op-amp ICs.
e Study the linear and non-linear li N%W operational
amplifiers.
e  Study IC 555 timer, PLL and VCO with their applications.
e  Study and understand different types of ADCsand DACs
e Acquire skillsrequired for designing énﬁ\\te\st)n)é integrated circuits

UNIT I
INTEGRATED CIRCUITS: Differentia

— Balanced/ Unbalanced Output)
Amplifier Stages, Level translator.

UNIT 11

Characteristics of OP-A ed circuits-Types, Classification,
ges, Power supplies, Op-amp Block
Op-amp Specifications, DC and AC
characteristics, 7420 its features, FET input. Op-Amps, Op-Amp
parameters & M ut & Out put Off set voltages & currents,
slew rates, CMRR, PSR i, Frequency Compensation technique.

Diagram, ideal and

Q

LINEAR APPLICATIONS OF OP- AMPS:
erting amplifier, Integrator and differentiator,
Instrumentation amplifier, AC amplifier, Vtol, | to V
1. Non- Linear function generation, Comparators,
riangular and Square wave generators, Log and Anti log

E FILTERS, ANALOG MULTIPLIERSAND MODULATORS:
n, Butter worth filters — 1st order, 2nd order LPF, HPF filters.
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Four Quadrant multiplier, balanced modulator, 1C1496,Applicatiol
analog switches and Multiplexers, Sample & Hold amplifiers.

UNIT V
TIMERS & PHASE LOCKED LOOPS: Introduction to
functional diagram, Monostable and Astable operations and (&
Schmitt Trigger. PLL - introduction, block schematic, i
description of individual blocks, 565 PLL, Applications of
multiplication, frequency trandation, AM, FM & FS
Applications of VCO (566).

UNIT VI
DIGITAL TO ANALOG AND ANA

TEXT BOOKS:

1. Linear Integrated Circuits — Ds hury, New Age International
(p) Ltd, 2™ Edition,2003.

2. Op-Amps& Linear ICs - Ramak ~Gayakwad, PHI,1987.

REFERENCES:

1. Design with Operation s & Anaog Integrated Circuits -

Sergio Franco, McGr 3.
2. OP AMPS and Li In ed Circuits concepts and Applications,
James M Fiore/& ning India Ltd.

3. Operational Am
Fredrick Driscoll, P

4, Operational

Publ.Ltd./

inear Integrated Circuits-R.F.Coughlin &
dition.

Acquire skillsrequired for designing and testing integrated circuits
Mnderstand the gain-bandwidth concept and frequency response of
he three basic amplifiers. Understand thoroughly the operational
amplifiers with linear integrated circuits.

e Design combinational logic circuits for different applications.
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CONTROL SYSTEMS

OBJECTIVES
The student will
e Learn the fundamenta concepts of ntrol ems and
mathematical modelling of the system. &
e  Study the concepts of time response an onse of the
system.

e Understand the basics of stability anal /% :| system.

UNIT I
INTRODUCTION
Concepts of Control Systems- Open L.eep sed loop control systems

and their differences- Different eXanjples e control systems- Classification
of control systems, Feed—Back ;

Mathematical models — Differ
transfer functions - Tranglation d jonal mechanical systems

UNIT 11 %ﬁ%
TRANSFER FUNCTIONREPRESENTATION

Transfer Function of motor - AC Servo motor- Synchro
transmitter and Block diagram representation of systems
ems as examples -Block diagram algebra —
Representation by Sign w graph - Reduction using mason’s gain
formula.

UNIT 111

TIME RE £ ANALYSIS

Standard {5 als - Time response of first order systems — Characteristic
Equation_of dback control systems, Transient response of second order

S e domain specifications — Steady state response - Steady state
mg.;g: ror constants — Effects of proportional derivative, proportional

Ao

dncept of stability — Routh’s stability criterion — qualitative stability and
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conditional stability — limitations of Routh’s stability.

Root L ocus Technique:

The root locus concept - construction of root loci-effects of adding an
zeros to G(s)H(s) on the root loci.

UNIT V @
FREQUENCY RESPONSE ANALYSIS

Introduction, Frequency domain specifications-Bode diagr Detéyimination
of Frequency domain specifications and transfer function e Bode
Diagram-Phase margin and Gain margin-Stability Analjsis fror&Bode Plots.
STABILITY ANALYSISIN FREQUENCY :
Polar Plots, Nyquist Plots Stability Analysis.

UNIT VI
CLASSICAL CONTROL DESIGN TECHN

models from block diagrams, D :1;:, ot Solving the Time invariant

state Equations- State Transition
Controllability and Observability.

TEXT BOOKS:
1. Automatic Control 5@% ition— by B. C. Kuo 2003- John
wiley and son’s,,

2. Control Systems
Age Internati

d jit's Properties — Concepts of

1.

2. Contrgl y N.K.Sinha, New Age International (P) Limited
Publ s dition, 1998.

OUTGCOMES:

Aft

er-goi ! hrough this course the student will be able to
Represent the mathematical model of a system.
Determine the response of different order systems for various step

Analyse the stability of the system.
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DIGITAL SYSTEM DESIGN & DIGITAL IC APPLIC

OBJECTIVES

The student will be introduced to

e The electrical behavior of CMOS both in static and dyn nditions

and before that study the diode/transistor-transi
coupled logic.
e In this course, students can study Integrat

r logi band Emitter

or al digital

operational designs like adder, subtractor,—m i
registers, counters, flip flops, encoders, deco and memory elements
like RAM and ROM.

e Design and to develop the internal circy erent digital operations
and simulate them using hardware lang ihg integrated circuits.

e Understand the concepts of SSI Latc Flip-Flops and Design of
Counters using Digital ICs, ‘

circuitsusing VHDL.
Unit-I:
Digital Design Using HDL: ign , program structure, History of
VHDL, VHDL requirem L Abstraction, Elements of VHDL,
Concurrent and Seguential emts, Packages, Libraries and Bindings,
Objects and Classes, Sub s, "€omparison of VHDL and Verilog HDL.
Unit-11:

VHDL Modelling :
Constraints, Technolog
Gate-Level verificati

at Logic Synthesis, Inside a logic Synthesizer,
ies, VHDL and Logic Synthesis, Functional
d Route, Post Layout Timing Simulation,

Static Timing, Mgj¢ formats for design representation, VHDL
Synthesis-Progra Approach

Unit-111:

Program st e Devices (PLDs) & Memories: Programmable Read Only

"’k mable Logic Array, Programmable Array Logic Devices,
mal_structure, 2D-Decoding, Commercia ROM types, timing and

SRAMS, Dynamic RAM: Internal structure, timing, synchronous
Design considerations of PLDs with relevant Digital I1Cs.
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logic familiesbipolar logic, transistor-transistor logic, TTL f
CMOS/TTL interfacing, low voltage CMOS logic and interfacing,
coupled logic.

Unit-V:

ies,
Combinational Logic Design: Adders & Subtractors, Ripple ‘% ook
& ¢

of Circuitsby using VHDL.

Unit-VI:
Sequential Logic Design: SSI Latches and Flj
Counters using Digital 1Cs, Ring Counter, J
Synchronous Counters, MSI Registers, Shi

of Shift Registers, Universal Shift Registé
considerations with relevant Digital ICs,
VHDL.

0
\Ia' Modes of Operation
Shift Registers, Design
of circuits by using

TEXT BOOKS:

1. Digital Design Principles & ices— John F.Wakerly, PHI/ Pearson

Education Asia, 3rd Edit 00

2. Designingwith TTL r
Miller.

REFERENCES:
1 logic design with VHDL". Stephen Brown
ata McGraw Hill, 2" edition.

, Pearson Education/ PHI, 3rd Edition.

Understand the concepts of MSI Registers and Modes of Operation
of Shift Registers, Universal Shift Registers.

*kkkk*k
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ANTENNASAND WAVE PROPAGATION

OBJECTIVES
The student will be ableto
e understand the applications of the electromagrigtic wavg infree
space.

¢ introduce the working principles of various of antennas
e discussthe major applications of ante

ASWiLh i
NIE e
e understand the concepts of radio pagetion in the

antennas are employed to meet electro requirements.
atmosphere.

UNIT I
ANTENNA FUNDAMENTALS @ pn, Radiation Mechanism —
single wire, 2 wire, dipoles, Cur Digtribution on a thin wire antenna.

UNIT Il
THIN LINEAR WI A NAS: Retarded Potentials, Radiation from

Small Electric Dipole, er wave Monopole and Haf wave Dipole —
Current Distribugions, Ev n of Field Components, Power Radiated,
' Be&nwidths, Directivity, Effective Area and Effective

different lengths, Radiation Resistance at a point
Nt maximum. Antenna Theorems — Applicability and
erice of directional characteristics, Loop Antennas: Small
mponents, Comparison of far fields of small loop and short
f short magnetic dipole, D and R, relations for small loops.

Arrays, EFA with Increased Directivity, Derivation of their
characteristics and comparison; Concept of Scanning Arrays. Directivity
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Relations (no derivations). Related Problems. Binomial Arrays, Eff o)
Uniform and Non-uniform Amplitude Distributions, Design R 1
Arrays with Parasitic Elements, Y agi-Uda Arrays, Folded Dipoles th

characteristics.

UNIT IV

NON-RESONANT RADIATORS : Introduction, Traveli aveyadiators
— basic concepts, Long wire antennas — field strength\calcul&ipns and
patterns, Microstrip Antennas-Introduction, Features, A es and
Limitations, Rectangular Patch Antennas —Geometry afyd Parameters, |mpact

of different parameters on characteristics. B as. Helical
Antennas — Significance, Geometry, basic proper esigr/considerations
for monofilar helical antennasin Axial Mode an Jodes (Qualitative
Treatment).

UNIT V

VHF, UHF AND MICROWAVE ANTE \ Reflector Antennas : Flat
Sheet and Corner Reflectors. Paraboleidal /Reflectors — Geometry,
characteristics, types of feeds, F. il Over, Back Lobes, Aperture

Horn Antennas - Types, Op
Pyramidal Horns, Lens Anten
and Zoning, Applications,
Up, Distance Criterion, Di
Absolute and 3-Antenna

etry, Features, Dielectric Lenses
rements — Patterns Required, Set
Gain Measurements (Comparison,

UNIT VI O
WAVE PROPAGA
types of propagations.
Parameters, Wa ilt,

cepts of Propagation — frequency ranges and
round Wave Propagation—Characteristics,
Spherical Earth Considerations. Sky Wave

. ""3 Space Wave Propagation — Mechanism, LOS and Radio

. Trepospheric Wave Propagation — Radius of Curvature of path,

i.« e Earth’'s Radius, Effect of Earth’s Curvature, Field Strength
Q At o

: ations, M-curves and Duct Propagation, Tropospheric Scattering.
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TEXT BOOKS

1. Antennasfor All Applications— John D. Kraus and Ronald J.
Marhefka, 3" Edition, TMH, 2003,

2. Electromagnetic Waves and Radiating Systems— E.C. Jor
K.G. Bamain, PHI, 2™ Edition, 2000.

REFERENCES
1. Antenna Theory - C.A. Balanis, John Wiley and Sonsx2 Edhfion,

2001.

2. Antennas and Wave Propagation — K.D.
Tech India Publications, New Delhi, 2001

3. Transmission and Propagation — E.V.D.
The Services Text Book of Radio, vol.
Distributors, Delhi.

4. Electronic and Radio Engineering —
Edition, 1955.

5. Antennas — John D. Kraus, M c@raw

ya P@<ashan,

.R.L. Lamont,
blishers

. McGraw-Hill, 4"

Edition, 1988.

OUTCOMES
After going through this cour stu will be ableto
e Identify basic ant S.
e Designand and i nas, loop antennas, reflector antennas,
lens antennas, as and microstrip antennas
. Quantify@ lated by various types of antennas
e Designand an tenna arrays
tenn ements to assess antenna’ s performance

aracteristics of radio wave propagation
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Linear wave shaping.

Non Linear wave shaping — Clippers.

Non Linear wave shaping — Clampers. o
Transistor as a switch.
Study of Logic Gates & Some applicatiol

Study of Flip-Flops & some application

Sampling Gates.
Astable Multivibrator. @
Monostable Multivibrator.

Bistable Multivibrator.

Schmitt Trigger.
UJT Relaxation Oscg&
t

Il Year —1 SEMESTER T
0 2
Pulse & Digital CircuitsLab @

. Bootstrap sweep circit.
EQUIPMENT R @LABORATORY:

RPS-0-30V

M HZ
ors-0—-1M Hz
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LIC APPLICATIONSLAB

Minimum Twelve Experimentsto be conducted :

1. Study of ICs—1C 741, IC 555, IC 565, IC 566, IC 14 ioning,
parameters and Specifications.
OP AMP Applications — Adder, Subtract

2

3.

4. ActiveFilter Applications— LPF, HPF (
5. Active Filter Applications — BPF, Band '@

Filters.

10.  Schmitt Trigger Circuits—u 41 and | C 555.
11. IC565—-PLL Applicati
12. 1C566 —VCO Appli ns.
13.  Voltage Regulator .
14.  Three Terminal VoIt ulators — 7805, 7809, 7912.
15. 4 bit DAC ¢3in P.

EQUIPMENT REQUIR R LABORATORIES:

IC741, IC555, IC565, 1C1496, 1C723, 7805, 7809,
and other essential components.
Analog |C Tester

* k%
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Digital System Design & DICA Laboratory @

The students are required to design and draw the internd (structgre of the
following Digital Integrated Circuits and to develop VH e code,
perform simulation using relevant simulator and analyze the obtained
simulation results using necessary synthesizer. Farther \it isr @red to verify
the logic with necessary hardware.

T
0

List of Experiments:

1. Redlization of Logic Gates
2. 3to 8 Decoder- 74138
3. 8*1 Multiplexer-74151 and
4,  4-Bit Comparator-7485.
5. D FHlip-Flop- 7474
6. Decade Counter- 7490
7. 4 Bit Counter-7493 &
8.  Shift Register-7495
9. Universa shi@reg 74194/195
10. Ram (16*4)-74 d write operations)
11. ALU

Q<
Equipment etk
1. Xilin software-latest version

. .“S waleKits- Various FPGA families.
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INTELLECTUAL PROPERTY RIGHTSAND PATI@

Unit |

Introduction to Intellectual Property Law — Evolutionary p ellectual
Property Law Basics - Types of Intellectual Propefty - In@vations and

Inventions of Trade related Intellectual Prgp — Agencies
Responsible for Intellectual Property Registra fringement -
Regulatory — Over use or Misuse of InteHectuaN\Property Rights -
Compliance and Liability Issues.

Unit 11

Introduction to Copyrights — Principles — Subject Matters of
Copyright — Rights Afforded by Coy —Copyright Ownership —
Transfer and Duration — Right 40 Derivative Works —Rights of
Distribution — Rights of performers— ght Formalities and Registration
— Limitations — Infringement of igho— International Copyright Law-

Semiconductor Chip Protectio

Unit 11 %
Introduction to Patent L ights“and Limitations — Rights under Patent

Law — Patent Requirel - ership and Transfer — Patent Application
Process and Gr of t — Patent Infringement and Litigation —
International Patent L Dduble Patenting — Patent Searching — Patent
Cooperation Treaty - developments in Patent Law- Invention

Developers and BroR oters

Unit IV

Ermployee Access Limitation — Employee Confidentiality Agreement —
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Trade Secret Law — Unfair Competition — Trade Secret Litigation — Br
Contract — Applying State Law.

Unit VI

o
Introduction to Cyber Law — Information Technology Act - Cy and
E-commerce — Data Security — Confidentiality — Privacy - e

aspects of Computer and Online Crime. @

REFERENCE BOOKS: o

1. Deborah E.Bouchoux: “Intellectual Property”. elearning , New
Delhi

2. Kompal Bansal & Parishit Bansal "Funda
BS Publications (Press)

3. Cyber Law. Texts & Cases, South-Wes

4.  Prabhuddha Ganguli: * Intellectug
Hill, New Delhi

6. R.RadhaKrishnan, S. Ba
Rights',Excel Books. Nex

Serials Pub.

Q

<
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MICRO PROCESSORSAND MICRO CONTROLL

OBJECTIVES: The student will
e learn concepts of microprocessor, different addr des and
<

[l Year —II SEMESTER

programming of 8086.
understand interfacing of 8086, with m

peripherals.

UM processors.
3 instruction set and

Register organization of 8086,
physica memory organization,
capability, specia purpose activi
8086 system and timings, the proc
formats, addressing mod
directives and operators.

signal description of 8086,
$ operation, /O addressing
pim mode, maximum mode of
88, machine language instruction
struction set off 8086,assembler

UNIT-11: PROGRAMM(N TH 8086 MICROPROCESSOR

Machine level pfogr rogramming with an assembler, Assembly
language programs, ductipn to stack, stack structure of 8086/8088,
interrupts and interrupt Pee routines, interrupt cycle of 8086, non-mask

ableinterrupt and

a%el rupts, interrupt programming.

UNIT-III: QLNA D SPECIAL PURPOSE PROGRAMMABLE
PERIPHERAL \- THEIR INTERFACING WITH 8086/88
i %'m.w. interfacing, dynamic RAM interfacing, interfacing

¢ features of 0386DX, architecture and signal description of 80386,
register organization of 80386 and addressing modes, data types of 80386,
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real address mode of 80386, protected mode of 80386, segmentation (an
Paging, virtual 8086 mode and enhanced mode. Instruction set of 80
coprocessor 80387.

UNIT-V: 8051 MICROCONTROLLER

Introduction to microcontrollers, 8051Microcontrollers, 8051pi
connections, 1/0 ports and memory organization, MCS51adc
and instructions, assembly language programming tools.

UNIT-VI: PIC MICROCONTROLLERS AND AR 32-BIT
MICROCONTROLLER
Overview and features, PIC16Cx/7X instru
16C61/71, PIC 16F8XX Flash controllers, 1/0
to 16/32 Bit processors, ARM architecture and
programming model, ARM / Thumb instructio

ers. Introduction
, ARM / Thumb

TEXT BOOKS:

1. AK.Ray, K.M.Bhurchandi
Peripherals’, TataMcGr i

2. N.Sentil Kumar, M.Saravan
Microcontrollers’, Oxford

Microprocessors and
fons, 2000.

anthan, “Microprocessors and
ress, 2010.

REFERENCES:
1. Ajay V De&muk%comrollers", TATA McGraw Hill

publications, 2012

2. Krishna t, icropocessors and Microcontrollers’, PHI
Publications;

OUTCOMES



Electronics & Communication Engineering

[l Year —II SEMESTER 341 3

DIGITAL SIGNAL PROCESSING

OBJECTIVES
The student will be able to

¢ Define and use Discrete Fourier Transforms (DFTS)
. :

UNIT I
INTRODUCTION: Introduction to Digit& Processing: Discrete time
signals & sequences, linear shift inv,'cll syStefrs, stability, and causality.

Linear constant coefficient differg eyuations. Frequency domain
representation of discrete time signalSand -: S.

UNIT 11
DISCRETE FOURIER SERI

discrete Fourier series, DFS’ fepr on of periodic sequences, Discrete
Fourier transforms. PropertieS ok DEF, linear convolution of sequences using
ast er transforms (FFT) - Radix-2 decimation

O
-FT Algorithms, Inverse FFT.

UNIT 111
REALIZATION OF JAL FILTERS: Review of Z-transforms,
Applications of A — transfo solution of difference equations - digital

filters, Block diag r ion of linear constant-coefficient difference
equations, Bésicstryetures of IR systems, Transposed forms, Basic

structures g F s, System function,

TAL FILTERS: Analog filter approximations — Butter worth
cshev;” Design of |IR Digita filters from anaog filters, Design
yalog-Digital  transformations Characteristics of FIR Digital

sampling rate conversion, Implementation of sampling rate conversion.
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UNIT VI
INTRODUCTION TO DSP PROCESSORS: Introductign
programmable DSPs. Multiplier and Multiplier Accumulator
Modified Bus Structures and Memory Access schemes in D
access memory ,multiport memory, VLS| architecture, Pipeliy
addressing modes, On-Chip Peripherals. Architecture of T

Introduction, Bus Structure, Central Arithmetic Logic t, xiliary
Register, Index Register, Block Move Address Register, Parallel LOgic Unit,
Memory mapped registers, program controller, Some fl i e status
registers, On- chip registers, On-chip peripherals.

TEXT BOOKS:

1. Digital Signal Processing, Principles, Algorithms plications: John
G. Proakis, Dimitris G.Manol akis,Pearson 1 I, 2007.

2. Discrete Time Signal Processing — A.V.O and R.W. Schaffer,
PHI.

3. Digital Signal Processors— Architectu ming and Applications,,
B.Venkataramani, M.Bhaskar, TAT w Hill, 2002.

4. Digita Signal Processing — K@n, I.K. International
Publishing House.

Reference Books:

1. Digital Signal Processing: oniou, TATA McGraw Hill , 2006

2. Digital Signal Processin Hayes, Schaum’s Outlines, TATA Mc-
Graw Hill, 2007.

3. DSP Primer - C. Bri RO gh, Tata McGraw Hill, 2005.

4. FundamentalsQf Di ignal Processing using Matlab — Robert J.
Schilling, Sandra

L. Harris,Thomson, 2007

5. Digital Sign oces%' 0 —
Ed., 2006

erify the performance of a variety of modern and classical
imation techniques.

'gn and redlize FIR, |IR filters
o —Pragram a DSP processor to filter signals
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DIGITAL COMMUNICATIONS

OBJECTIVES
The student will be able to

e understand pulse digital modulation systems
and DM.

e understand various digita modulatio gues and able to

analyze various systems for their /peformanze in terms of
probability of error. >
e study the concept of entropy and needQrsotrcé coding.

e study Block codes, cyclic codes a ution codes.

UNIT |

PULSE DIGITAL MODULAT ents of digital communication
systems, advantages of digital ¢ Weatkdn systems, Elements of PCM:
Sampling, Quantization & Coding, ization error, Companding in PCM

systems. Differential PC

backs, adaptive delta mo i parison of PCM and DM systems,
noisein PCM and DM sy,
UNIT II
DIGITAL MODU l TECHNIQUES: Introduction, ASK, FSK,
PSK, DPSK, DEPSK, M-ary PSK, ASK, FSK, similarity of BFSK
and BPSK.

Q<
UNIT 111

ON : Base band signal receiver, probability of error,
-“T"ﬂli- atched filter, probability of error using matched filter,
reception, non-coherent detection of FSK, calculation of error
Y OMASK, BPSK, BFSK,QPSK.
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UNIT V

SOURCE CODING: Introductions, Advantages, Shannon’s t
Shanon-Fano coding, Huffman coding, efficiency calculationsCehann
capacity of discrete and analog Channels, capacity of a Gaussi ,
bandwidth —S/N trade off.

UNIT VI

LINEAR BLOCK CODES: Introduction, Matrix d tion Linear
Block codes, Error detection and error correction capabi Linear
block codes, Hamming codes, Binary cyclic codeg\ Algebraic structure,
encoding, syndrome calculation, BCH Codes. Q

eonvolution codes,
Grgphical approach:

eI

time domain approach, transform domain approas

state, tree and trellis diagram decoding using '

TEXT BOOKS:
1. Digital communications - Simon H Wiley, 2005
2. Principles of Communicatjon 8yS . Taub and D. Schilling,
TMH, 2003
REFERENCES:
1. Digital and Analog Co Systems - Sam Shanmugam, John
Wiley, 2005.
2. Digita Communi Proakis, TMH, 1983. Communication
Systems Analog — Singh & Sapre, TMH, 2004.
3. Modern Adalqg

esign a coded communication system.



Electronics & Communication Engineering

T
1l Year —II SEMESTER 341 3
MICROWAVE ENGINEERING

OBJECTIVES
The student will
e Understand fundamental electrical characteristics of des and

transmission lines through electromagnetic field analysis.

e Understand the basic properties of Polarization\and Feﬁte materials
composition in the case of waveguide compon

e Understand the multiport junction conc |
energy in adesired direction.

e Understand the function, design, and ion of the major
microwave components like oscilla dulator, power amplifier,

O Q
filter, and mixer in building a % e test bench setup for

measurements.

g the microwave

UNIT I
Introduction, Microwave
Spectrum and Bands, Appl{ rowaves. Rectangular Waveguides
— TE/TM mode analysis, iQnsJor Fields, Characteristic Equation and
Cut-off Frequencies, Filt
Sketches of TE an M
Characteristics — Bi roup Velocities, Wavelengths and Impedance
Relations, Power Tr i and Power Losses in Rectangular Guide,
Impossibility of TEM mo ated Problems.

UNIT 11

Mechanisms — Probe, Loop, Aperture types. Waveguide Discontinuities —



Electronics & Communication Engineering

Waveguide irises, Tuning Screws and Posts, Matched Loads. Wav
Attenuators — Resistive Card, Rotary Vane types, Waveguide Phase
— Dielectric, Rotary Vane types. Scattering Matrix— Sig

Formulation and Properties. S-Matrix Calculations for — 2 port Ju

UNIT -1V
MICROWAVE TUBES :Limitations and Losses of/conventjonal tubes at
microwave frequencies.

Microwave tubes— O type and M type classificatio
Klystrons — Structure, Reentrant Cavities, Velogei

Applegate Diagram, Bunching Process Signal Theory -
Expressions for o/p Power and Efficiency. strons — Structure,
Applegate Diagram and Principle of wg ematical Theory of

Bunching, Power Output, Efficiency, E|& ¢ ) Admittance; Oscillating
Modes and o/p Characteristics, Electroni M
Problems.

UNIT V

HELIX TWTS: Significance p Characteristics of Slow Wave
Structures; Structure of T

Suppression of Oscillations, ¢ of the four Propagation Constants.

M-type Tubes
Introduction, Cross-fiel fec agnetrons — Different Types, 8-Cavity
Cylindrical Travel
Magnetron — Hull Cut- d Hartree Conditions, Modes of Resonance and
ar
Q<

PI-Mode Operatigp, Sep f PI-Mode, o/p characteristics.

D STATE DEVICES: Introduction, Classification,
— Introduction, Gunn Diode — Principle, RWH Theory,
Basic Modes of Operation, Oscillation Modes. Avalanche
Devices — Introduction, IMPATT and TRAPATT Diodes —

t Blocks and their Features, Precautions; Microwave Power
NFeasurerment — Bolometer Method. Measurement of Attenuation, Frequency,

, avity Q. Impedance Measurements.
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TEXT BOOKS:
1. Microwave Devices and Circuits — Samuel Y. Liao, P
Edition,1994.

2. Microwave Principles — Herbert J. Reich, J.G. Skalnik, P.F

REFERENCES:
1. Foundations for Microwave Engineering — R.E. Co Press,
John Wiley, 2nd Edition, 2002.

2. Microwave Circuits and Passive Devi
G.S.Raghuvanshi, Wiley Eastern Ltd.,
Publishers Ltd., 1995.

Microwave Engineering Passive Circuits
Microwave Engineering— G SN Raju, |

Microwave and Radar Engineering — %T;' ushana Rao Pearson
. , McGraw-Hill, 4th ed.,

Electronic and Radio Engineering —
istagFse the student will

o g M w

1955.

OUTCOMES: After going throu

e Gain knowledge of tr, nes and waveguide structures and
how they are used ts in impedance matching and filter
circuits.

e Apply anéB/ iS ds to determine circuit properties of passive or

active microw ices.
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Open Elective

Open Electives:
. BioMedical Engineering
Fuzzy & Neural Networks

1

2.

3. Image Processing (not for ECE Students) &

4, Principlesof Signals, Systemsand C s (Not for
ECE Students)

5. Electronic Instrumentation (Not f dents)

Note: ECE Studentscan also C
Offered by any Other Depar tmel

OPEN ELECTIVES

UNIT-I:

INTRODUCTION TO B AL INSTRUMENTATION: Age of
Biomedical Engineering, ment of Biomedical Instrumentation, Man
Instrumentation @st ompohents of the Man-Instrument System,
Physiological System dy, Problems Encountered in Measuring a
Bioelectric Potentials, Muscle, Bioelectric

EL EC 5

BioEectrodes, Examples of Electrodes, Basic Transducer
inciples—~Biochemical Transducers, The Transducer and Transduction
inciples, Active Transducers, Passive Transducers, Transducers for

MItrDigital Output.
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UNIT-III:
CARDIOVASCULAR SYSTEM AND MEASUREMENTS: Th
and Cardiovascular System, Electro Cardiography, Blood re

Measurement, Measurement of Blood Flow and Cardj
Measurement of Heart Sound, Plethysmography.

MEASUREMENTS IN THE RESPIRATORY
Physiology of The Respiratory System, Tests and | ion for

PATIENT CARE AND MONITORING: Ele Intensive-Care
Monitoring, Patient Monitoring Displays, Dia ation and Repair
ability of Patient-Monitoring Equipment, \ € nstrumentation for
Monitoring Patients, Organization of the for Patient-Care

Monitoring, Pacemakers, Defibrillators, Radi guency Applications of
Therapeutic use.

THERAPEUTIC AND PRO EVICES: Audiometers and
Hearing Aids.

Myoelectric Arm, Laparoscope, logy Instruments, Anatomy of
Vision,.

Electrophysiological Tests, th ope, Tonometer for Eye Pressure
M easurement.

Diathermy, Clinical Labqrator ruments, Biomaterials, Stimulators.

Q

UNIT-V:

DIAGNOSTIC TECHNI AND BIO-TELEMETRY: Principles of

Ultrasonic M ~‘ ent Ul nic Imaging, Ultrasonic Applications of
Q

[Ses Itrasonic Diagnosis, X-Ray and Radio-lsotope

Scan, Emission Computerized Tomography, MRI,

QR te_Biotelemetry, Physiological Parameters Adaptable to

e Components of Biotelemetry System, Implantable Units,

ol )ECG Measurements during Exercise, Telemetry for
\ tient Monitoring.
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Physiological Effects and Electrical Current, Shock Hazards from Electfic
Equipment, Methods of Accident Prevention, Isolated Power Dist

System.

Text Books:

1. “Bio-Medical Electronics and Instrumentation”, O dey,
Rakesh Kumar, Katson Books.

2. “Bio-Medical Instrumentation”, Cromewell , Wiebell,

References: <
1. “Introduction to Bio-Medical Equipment T ogy”, 4™ Edition,
Joseph J. Carr, John M. Brown, Pearson i0

2. “Hand Book of Bio-Medica In ion”, Khandapur.

§
NS
S

Q
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Image Processing
(OPEN ELECTIVE)

Unit: 1

Introduction to Image Processing:

Overview of Image Processing, Nature of Image P ing,—Tmage
Processing Computer Graphics, Signal Processing, Machige Visiph, video
Processing, Optics, Statistics, Digital Image Represent ypes of

Images, Digital Image Processing Operations, Fundafmental %35 in Image
Processing, |mage Processing Applications.
Digital Imaging System

Digital Imaging System:

Physical Aspects of Imaging Acquisition, BiQ Aspects of Image
Acquisition, Properties of Human Visual Systemi\Review of Digital Camera,

Sampling and Quantization, Image Qua Qptical Resolution, Image
Display Device and Device Resolution, D %: ftone Process — Random
Dithering, Ordered Dithering, Non-Peri ering, Image Storage and
File Formats — Need for File For
Types of File Formats — GIF, JPEG,
File Format.

Unit: 2

Digital Image Processin %’\S Basic Relationship and Distance
Metrics, Classification e “Processing Operations, Arithmetic and
Logical Operations, G ric ations, Image Interpolation Techniques,
Set Operations, isti perations, Convolution and Correlation

Operations, Data Stru Image Processing Applications Devel opment
hical Data Structures, Pyramids, Quadtrees,

OM, SVG Sructure of TIFF

ast Fourier Transform and its algorithm, Properties of
ampling Theorem, Parseval’s Theorem, Discrete Cosine

Enhancement: Image Quality and Need for Image Enhancement,
Quality Metrics, Image Enhancement Point Operations Linear and
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Non-linear Functions, Piecewise Linear Functions, Histogram-
Techniques, Spatial Filtering Concepts, Image Smoothing Spatial Fil
its design, Image Sharpening Spatia Filters Frequency Domain Filtef]
Image Restoration: Image Degradation (Restoration) Model,
Image Degradations, Noise Modeling, Blur and Distorti@
Restoration in the Presence of Noise Only, Mean Filters
Filters, Image Restoration Techniques, Constrained

Methods, Geometrical Transforms for Image Restoration.

Unit: 4

Image Compression:
Image Compression Model, Compression Algori
Coding, Predictive Coding, Transform Codin
Redundancy — Coding Redundancy, Inter-pixe
Redundancy, Chromatic Redundancy.

Lossless Compression Algorith Rygn-lergth—€oding, Huffman Coding ,

Shannon—Fano Coding, Bit-plan Arithmetic Coding, Lossless

Predictive Coding, Lossy Comfress Xlgorithms, Block Transform
Coding, Image and Video .Compression standards, JPEG, Video

Compression — MPEG. V
Unit: 5 %&9

I mage Segmentation:

Introduction — Cl&ssSifi

at f Image Segmentation Algorithms, Detection
of Discontinuities, E ion — Staged in Edge Detection — Types of
Edge Detectors, First-or dge Detection Operators — Second-order
Derivative Filters\Edge Qpevator Performance, Edge Linking Algorithms,
Principle of oldi ffect of Noise over Threshold Process and
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YUV Moded, YIQ Model, Y C, C, Colour Model, Printing Colour Mg
CMK and CMYK Models.

Colour Quantization — Popularity Algorithm, Median-cut Algor
based Algorithm, Pseudo Colour |mage Processing.

Full Colour Processing — Colour Transformation — Image
Images — Noise in Colour Images, Colour Imag

Thresholding, K-means Clustering Technique, RGB Space
Segmentation, Colour Features. &
Text Books:

1. S.Sridhar, “Digital Image Processing” Rublishers, 2011

2. SJayaraman, SEsakkirgian, T.Vexa “Digital  Image

Processing” Mc Graw Hill Publi

ss
Refer ence Books:
1. Rafael C.Gonzalez an.
Processing” Pearson Edugation; 204

2. B.Chanda and D. Dutta M er, “Digital Image Processing and
Analysis’ Prentic dia,)2011/2012 (Print).

3. Anil K. Jain, “ Fu% Digital Image Processing,” Prentice
Hall of India, 20

4. Milan Sonka, (Mlavac Boyle “Digital Image Processing and
ComputerVjsign, gage Learning Publishers, 2010 (Reprinted).

Woods, “Digital Image

<
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Principles of Signals, Systems and Communications
(OPEN ELECTIVE)

Unit —1
Signal Analysis. Introduction, Fourier Series - Trigonometric sﬁ- i

Complex Exponential Fourier Series; Complex Fourier runm~—-Time
Domain and Frequency Domain Representation of a\ 'Signaly) Fourier

Transform - Analysis of a Non Periodic Function over entirei ; Fourier
Transform Involving Impulse Function; Properties of Cpurier @nsform and
Significance- Convolution Integral, Fourier Tran tegic Functions.
Unit —11

Linear Systems. Introduction; System Fun epresentation of a
function f(t) and its response r(t), Defim of System Function;

Distortionless Transmission — Band width Q , Rise Time and System

Unit — 11
Amplitude Modulation: I@Commmlcmon System, Need for

Modulation, Types of Ampl odulations, AM-SC- DSB-SC & SSB-SC,
AM- DSB, SSB & VSB BW requirements, Generation of AM,
DSB-SC, SSBSC& ationgf AM-: Diode detectors.

Unit — 1V

Angle M odulatiepx

Fre@en & Phase Modulations, Advantages of FM
\_consideration, Narrow band and Wide band FM,
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Multiplexing, Frequency Division Multiplexing and Comparison bet
TDM and FDM.

Unit — VI
Pulse Code Modulations. Digital Representation of Ang
Quantization of Signals, Quantization Error, Pulse Code i

System, Line Codes and their properties, Delta Modulatign, Adaptive DM
and comparisons.

Digital Modulation: ASK, FSK, PSK and DPSK,
Coherent and Non-coherent Reception, CoO i

Quaternary Modulation Schemes, M-ary modulat'fit i
TEXT BOOKS:

1. Communication Systems Analog w' al — R.P. Singh and SD

Sapre, TMH, 2™ Edition, 200:
2. Principles of Communi s- H. Taub and D. Schilling,
TMH, 2003.
REFERENCE BOOKS:
1. Modern Digital an alo mmunication Systems — B.P. Lathi,

<

PSK @gmodulation,
Binary and

Oxford 3 Editio

2. Communication\®yst Simon Haykin, John Wiley, 3" Edition

3. Digita anfd’ mmunication Systems — K Sam Shanmugam,
WSE, 2006.

4. Electronic & Communication Systems — Kennedy and Davis, TMH,
4™ Editiogh20040>
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Il Year —II SEMESTER

2

MICROPROCESSORSAND M1 CROCONTROLLER@
The students are required to develop the necessary AlgorithiyFlo t and
Assembly Language Program Source Code for executingsthe ¥ollowing

functions using MASM/TASM software and to verify the Its with
necessary Hardware Kits. &

T
0

PART-I: MICROPROCESSOR 8086

1. Introductionto MASM/TASM. @

2. Arithmetic operation- Multi o—A and Subtraction,
Multiplication and Division- Signed &

ASCII- Arithmetic operation.

3.  Logic operations-Shift ad Converting packed BCD to
unpacked BCD, BCD to ASC

4. By using string operation and tion prefix: Move Block, Reverse
string, Sorting, Inseti , Length of the string, String
comparison.

5. DOSBIOS progr ing keyboard (Buffered with and
without echo)- Di ch ers, Strings.

g
PART-II: INTERFAC ITH MICROPROCESSOR
1. 8259 — Intetipt Co@ol Generate an interrupt using 8259 timer.

2.

P I: MICROCONTROLLER 8051

%’-luu and Writing on a parallel port.
er in different modes.

3. Sarfal communication implementation.
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PART-IV: INTERFACING WITH MICROCONTROLLER
Write C programs to interface 8051 chip to Interfacing modules t elop
single chip solutions.

1 Simple Calculator using 6 digit seven segment di
Keyboard interface to 8051.

2. Alphanumeric LCD panel and Hex keypad input int€rface {g 8051.

3. External ADC and Temperature control interface to

4, Generate different waveforms Sine, Square, Triangular, and
Rampetc. using DAC interface to 8051,;_chahge the gequency and
Amplitude.

EQUIPMENT REQUIRED FOR LABORA
1. MASM/TASM software

Kits
1. 8051 Micro Controller kits
2. Interfaces/periphera subgyst

i) 8259 PIC

ii) 8279-KB/Display
iii) 8255 PPI
iv) 8251 USART &

5. A/D and D/AC I{\1(§e
O
%
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Il Year —II SEMESTER -I(;
DIGITAL COMMUNICATIONSLAB

Time division multiplexing. @@

Pulse code modulation.
Differential pulse code modulation.

Delta modulation. o
Frequency shift keying.

Phase shift keying .

Differential phase shift keying.

Companding

. Source Encoder and Decoder

10. Linear Block Code-Encoder and Deco

11. Binary Cyclic Code - Encoderzal )

12. Convolution Code - Encoder

© 0o N U h~wDdDPR

Equipment required for Lab

1. RPS-0-30V

2.CRO-0-20M Hz &

3. Function Generators - 0(— z

4. RF Generators <0 -1 Hz./0 — 100 M Hz.

5. Multimeters

6. Lab Experimental kitsfo jtal Communication
7. Components &

8. eiver Demo kits or Trainees.
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Il Year —II SEMESTER

DIGITAL SIGNAL PROCESSING LAB @

LIST OF EXPERIMENTS:
1. To study the architecture of DSP chips — TM 5X/6X

T
0 2

Instructions.
2. Toverify linear convolution. Q
3. Toverify thecircular convolution.
4.  Todesign FIR filter (LP/HP) using windo ngle

a) Using rectangular window
b) Using triangular window
¢) Using Kaiser window
To Implement IR filter (LP.
N-point FFT algorithm.

MATLAB program to generat M Of&inusoidal signals.
MATLAB program to fi response of analog LP/HP filters.
To compute power de x@u M of a sequence.

10. Tofindthe FFT of stignal and plot.
Q
%

My ESTER

0OCESSors

© o N o’

o -
N T
~ 0O

Seminar
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T

IV Year —| SEMESTER 3+1 3

VLSI DESIGN

OBJECTIVES @
The student will be introduced to

e Use mathematical methods and circuit analysis models in
analysis of CMOS digital €electronics circuits, including logic
components and their interconnects.

e Learn the various fabrication steps o @5 Ec/>me across basic
electrical properties of MOSFET.
VRN

e Apply CMOS technology-specific fayout rules in the placement
and routing of transistors and interconnect and to verify the
functionality, timing, power and parasitic effects.

e The concepts and techniques of modern integrated circuit design
and testing (CMOS VLSI).

e Design static CMOS combinational and sequential logic at the
transistor level, including mask layout.

N\
Unit-1:

Introduction : lgtpod to TC Technology, MOS and related VLSI
Technology, Basic JTrangstors, Enhancement and Depletion modes of
transistor action, IC pl ion process, MOS and CMOS Fabrication
processes, BICMQS Technotegy, Comparison between CMOS and Bipolar
technologies.

Diagrdms, Design Rules and Layout, General observations on the Design
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rules, 2um Double Metal, Double Poly, CMOS/BiCMOS rules, 1{Zu
Double Metal, Double Poly CMOS rules, Layout Diagrams of NA

NOR gates and CMOS inverter, Symbolic Diagrams-Translation Z\M
Form.

Unit-111:
Basic Circuit Concepts: Sheet Resistance, Sheet Resistan
to MOS transistors and Inverters, Area Capacitance of La

general considerations of subsystz
design processes.

Unit-V:

VISI Design Issues: VLSI ign and design trends, design process,
design for testability, tec ptions, power calculations, package
selection, clock mechani i gnal design, ASIC design flow, FPGA
design flow, introdbcti ign.

Unit-VI:
FPGA Design: . Basic architecture, , FPGA configuration,
configuration o‘ok FRGA ign processs FPGA design flow, FPGA
families, FPGA__design examples-stack, queue and shift register
implementatioh\U&m DL, step-by-step approach of FPGA design process
on Xilinx gAvirenre
\ tials of VLSl Circuits and Systems By Kamran Eshraghian,

,=.\~:
Douglas and A. Pucknell and Sholeh Eshraghian, Prentice-Hall of
ndia Private Limited,2005 Edition.

LSl Design-Black Book By Dr. K.V.K.K. Prasad, Kattula
Shyamala, Kogent Learning Solutions Inc.2012 Edition.
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References:
1. VLSI Design By A.Albert Raj & T.Latha,PHI Learning Pri
Limited,2010.
2.

VLSl Design-A.Shanthi and A.Kavita, New Age (I athonal
Private Limited, 2006 First Edition.

OUTCOMES @
After going through this course the student will be abl i’go o
e Apply the Concept of design rules durin I acircuit.
e Model and simulate digital VLSl sy hardware design
language. @
e Synthesize digital VLSl system er-transfer or higher
level descriptions @

e Understand current trend3y ductor technology, and how it

impacts scaling and perfo

* * k%

S
S
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IV Year —| SEMESTER 341 3

COMPUTER NETWORKS

Objectives f] N
The aim of this course is to introduce key concepts and principles of
computer networks. The course will use a top-down approach to study the
Internet and its protocol stack. Architecture, protocol, application-examples
will include email, web and media-streaming. We will cover communications
services (e.g., TCP/IP) required to support such network applications. The
implementation and deployment of communications services in practical
networks: including wired and wireless LAN environments, will be followed
by a discussion of issues of network-security and network-management.
Internet’s architecture and protocols will be used as the primary examples to
illustrate the fundamental principles of computer networking.

N
UNIT I
INTRODUCTION
OSl, TCP/IP and other network xamples of Networks: Novell
Networks, Arpanet, Internet, Network ogiesWAN, LAN, MAN.

UNIT 11
PHYSICAL LAYER
Transmission media co

4

ed pair wireless, switching and encoding

{rrodAetection and correction, CRC, Elementary
, Sliding Window. Medium Access Sub Layer:
Carrier sense multiple access, |IEEE 802.X

asynchronous corr@uni , row band, broad band ISDN and ATM.
UNIT 111
DATA LINK LA

Flooding, Hierarchical routing, Broad cast, Multi cast, distance
outing. DYNAMIC ROUTING: Broadcast routing. Rotary for

e
inthe ATM Networks.
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UNIT V

TRANSPORT LAYER

Transport Services, Connection management, TCP and UDP proto AT
AAL Layer Protocoal.

UNIT VI

APPLICATION LAYER
Network Security, Domain name system, SNMP, Electronie \ail; World

WEB, Multi Media

TEXT BOOKS <
1. Computer Networks — Andrew S Tanenb dition. Pearson
Education/PHI.

2. Data Communications and Networking @ z A. Forouzan.Third

Edition TMH.

REFERENCES

1. An Engineering Approach. to Networks-S.Keshav, 2nd
Edition,Pearson Education.

2. Understanding communicati orks, 3rd Edition, W.A. Shay,
Thomson.

QOutcomes. &
The student will be able t()/;\\

Analyze a communication system by separating out the different functions
provided by the network; and some example networks.

Understand various network topologies required for communication
Understand that there are fundamental limits to any communications
system;

Understand the general principles behind addressing, routing, reliable
transmission and other stateful protocols as well as specific examples of
each;

Have an informed view of both the internal workings of the Internet and of
anumber of common Internet applications and protocols.

2\
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N
IV Year —1 SEMESTER 341
DIGITAL IMAGE PROCESSING

OBJECTIVES
The student will
e Learnthe fundamental concepts and applications of Digital Image
v

Processing.
e Learnthe concepts of and how to perfor
and spatia filtering.
e Understand the relationship between
frequency domains,

e Understand the concepts of and hg
and reconstruction.

e Understand the conceptsef dj cotor models and Color image
processing.
e Learnthe concepts of W S ulti-resol ution processing,

I mage compression ang Wat Ing, Morphological image
processing, |mage ion,) Representation and description.
UNIT-1
Introduction: Origins image processing, uses digital image
processing, fundanient in digital image processing, components of an

image fundamentals, Elements of visual
omagnetic spectrum, imaging sensing and
d quantization. Some basic relationships
to the mathematical tools used in digital

image processing
perception, light and

. Need for image transforms, Spatial Frequencies in
introduction to Fourier transform, discrete Fourier

\

ntensity Transformations and Spatial Filtering: Background, Some basic
intensity transformation functions, histogram processing, fundamentals of
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domain, image smoothing using frequency domain filters,
Implementation.

UNIT-3
Image restoration and Reconstruction: A mod
Restoration process, Noise models, restoration
Spatial Filtering, Periodic Noise Reduction b
Linear, Position —Invariant Degradations,
function, Inverse filtering, Minimum m
,constrained least squares filtering
reconstruction from projections.

degradation /
ce of noise only-

inthe P
cy domain filtering,

Estimatign  the degradation
ror(Wiener) filtering
mean filtering ,image

Unit-4

images, color image compression,

Unit-5

Wavelets and Muti- utionvProcessing: image pyramids, sub band
coding & Haar tran iresolution expressions, wavelet transformsin
one dimensions. The avelets transform, wavelet transforms in two

dimensions, wavelet packet

lﬁi tals, various compression methods-coding
ge water marking.

image processing: preliminaries Erosion and dilation,
the Hit-or-miss transformation, some Basic
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TEXT BOOKS:

1. R.C.Gonzalez and R. E. Woods, Digital Image Processing, 3rd
Prentice Hall, 2008.

of India, 9th Edition, Indian Reprint, 2002.
4. Jayaraman, S. Esakkirajan, and T. Veerakumar, Digi
Processing, Tata McGraw-Hill Education, 2011.

<
OUTCOMES
After going through this course the student will
e Perform different transforms on image image processing
applications

Perform spatial and frequency do

on images and can code f
e Do wavelet based im roci

wavelets
e Performall morph%glg‘ag)& ations on images and can be ableto
do image segm

e Develop smpledgori for image processing and use the various

techni qu@ %Bio Medical applications, etc.
<
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T

IV Year —| SEMESTER 341
COMPUTER ARCHITECTURE AND ORGANI ZAT

Objectives

The student will

=  Understand the fundamentals of different instruction
architectures and their relationship to the CP! esign.Q

= Understand the principles and the imple
arithmetic and ALU.
deizat

= Understand the memory system, 1/O organizaion
= Understand the operation of modern ng. | ding interfacing,
pipelining, memory systems and bySses

= Understand the principles of oper 'l'

UNIT-I
BASIC STRUCTURE OF CO@Computer Types, Functional
units, Basic operational concepts, ctures, Software, Performance,
uter
r

ultiprocessor systems.

multiprocessors and multi c ata types, Complements, Data

Representation. Fixed Poin n. Floating — Point Representation.
Error Detection codes.
COMPUTER ARITHM JAddition and subtraction, multiplication

Algorithms, Divisign Algetithms,Jloating point Arithmetic operations.
Decimal Arithmet ' qal Arithmetic operations.

UNIT-II
REGISTER TRANSFER, GUAGE AND MICRO-OPERATIONS:
Register Transfer_lapguage. Register Transfer, Bus and memory transfer,
Arithmetic a;,’ ions, logic micro operations, shift micro-operations,
Arithmeti t unit. Instruction codes. Computer Registers Computer
i i Instruction cycle. Memory Reference Instructions. Input Onput
CENTRAL PROCESSING UNIT - Stack organization.
InstructiQr_fermats. Addressing modes. DATA Transfer and manipulation.
i ol. Reduced Instruction set computer

PROGRAMMED CONTROL: Control memory, Address
QCing, micro program example, Design of control unit-Hard wired
trol. Micro programmed control
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UNIT-IV
THE MEMORY SYSTEM: Memory Hierarchy, Main memory, A
memory, Associative memory, Cache memory, Virtua memory, m

management hardware
UNIT-V @
INPUT-OUTPUT ORGANIZATION : Peripheral Devi In tput

Interface, Asynchronous data transfer Modes of Transfer, Piority{Miterrupt,
Direct memory Access, Input —Output Processor Serial
communication;

or

UNIT-VI
PIPELINE AND VECTOR PROCESSI
Pipelining, Arithmetic Pipeline, Instruction Pipg
Processing, Array Processors. Multi
Multiprocessors, Interconnection Struct
Interprocessor Communication and Synch

lel  Processing,
Pipeline Vector
Characteristics  of

TEXT BOOKS:
1. Computer System Architecture Mano, Il1rd Edition, PHI /
Pearson, 2006.

2. Computer Organization —
V Edition, McGraw Hill,

REFERENCES:

1. Computer Organizafién rchitecture — William Stallings Seventh
Edition, PHI/ 006.

2. Computer Archi re Organization — John P. Hayes, Mc Graw
Hill International s, 1998.

Objectives: <
=  Undé&dtaadthe fundamental s of different instruction set

Pemonstrate the relationship between the software and the hardware
and focuses on the foundational concepts that are the basis for
current computer design.
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T
3+1 3

Electivel
ELECTRONIC SWITCHING SYSTEM

Objectives: ()

The student will A
e Understand the means of measuring traffic.
e Understand the implication of the traffic level on system design.

IV Year —1 SEMESTER

UNIT -I:
Introduction: Evolution of Telecommum .
Communication, Basics of Switching Sy

Simple Telephone
niadl Switching System,
Major Telecommunication Networks.
Crosshbar Switching: Principles of Co ntrol Touch Tone Dial
Telephone, Principles  of ing, Crosshar Switch
Configurations, Cross point TechnolQg ar Exchange Organization.

UNIT -I1:

Electronic Space Division Swij
SPC, Distributed SPC,
Enhanced Services, Two-Sk
Networks.
Time Divison Switchmg: Basis, Time Division Space Switching, Basic
Time Division Ti@ L ime Multiplexed Space Switching, Time
Multiplexed Time ,  Combination Switching, Three-Stage
Combination Swi tchmg je Combination Switching.

UNIT -111: <
Telephone Networks\ Subscriber Loop System, Switching Hierarchy and
Routing, Transtnissier Plan, Transmission Systems, Numbering Plan,
~ nahng Techniques, In-channel Signaling, Common
Channel Signaling, Cellular Mobile Telephony.
g Qmer Line Signaling, Audio- Frequency Junctions and Trunk
Circuits arrier Systems, PCM Signaling, Inter- Register Signaling,
“"T annel Slgnallng PrlnC|pIea CCITT S|gnal|ng System no.6,

red Program Control, Centralized
hitecture, Application Software,
s, Three-Stage Networks, n- Stage

etwerks, Large-scale Networks, Broadband Networks.
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Telecommunications Traffic: The Unit of Traffic, Congestion, Traffic
Measurement, A Mathematical Model, Lost-call Systems, Queuing Sy

UNIT -V:
Switching Networks: Single- Stage Networks, Grading, Link Sy§
Grades of service of link systems, Application of Graph Theory

Systems, Use of Expansion, Call Packing,
Rearrange-able Networks, Strict- Sense non-blocking Netw@

Sectionalized Switching Networks

UNIT -VI:
Integrated Services Digital Network: Motivatignfor 1SDN, I@v Services,
Network and Protocol Architecture, Transmission

Interfaces, Signaling, Numbering and Addressin Vv
Interworking, ISDN Standards, Expert System:

Broadband ISDN,
Voice Data | ntegration.

TEXT BOOKS: g
1. Telecommunication Switching Syste atworks- Thiagarajan

Viswanathan, 2000, PHI. (\
2. Telecommunications Switch d Networks- J. E. Flood,

2006, Pearson Education.
REFERENCES:
1. Digita Telephony- J. % dition, 2001, John Wiley.
] st

2. DataCommunicatiol rks- Achyut S. Godbole, 2004, TMH.
3. Principles of Com ems- H. Taub & D. Schilling, 2nd

Edition, 2003,JM

4.  Data Commuriicatian working- B. A. Forouzan, 3rd Edition,
2004, TMH.

5. Telecommupjcation Engineering — Roger L. Freeman, 4th Ed.,
Wiley-Inter SgienceJohid WViley & Sons, 2004.

Outcomes
The studenpwil s gbl€ to
e Evauate the time and space parameters of a switched signal
e Edtablishthe digital signal path in time and space, between two
terminals
< e Evauate theinherent facilities within the system to test some of the
SLIC, CODEC and digital switch functions.
e Investigate the traffic capacity of the system.
§ e Evaluate methods of collecting traffic data.
% e Evauate the method of interconnecting two separate digital
switches.
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ANALOG IC DESIGN
( Electivel)

OBJECTIVES
The student will be introduced to
e The student will be able to understand the behavior ices
and Small-Signal & Large-Signal Modeling of MOS Trarsistor and
Analog Sub-Circuits.

e Inthiscourse, students can study CMOS Amplifiers like Differential
Amplifiers, Cascode Amplifiers, Outpu iers, and Operational
Amplifiers.

e Another main object of this course /5tQ~

students to design and to develop ‘@g
different Analog operations.

e The concepts of Open-Loop Comp‘arators and Different Types of
Oscillators like Ring Oscillator, LC Oscillator etc.

N

ate the graduate
CMOS Circuits for

UNIT -I:

MOS Devices and Modeling: T
Capacitor & Resistor, Integrated cir
Simple MOS Large-Signal
Model for the MOS Transi
MOS Model.

sistor, Passive Components-
out, CMOS Device Modeling -
Model Parameters, Small-Signal

Col Simulation Models, Sub-threshold

UNIT -I1:
Analog CMOS g
Resistor, Current Sink

irci MOS Switch, MOS Diode, MOS Active
Sources, Current Mirrors-Current mirror with

Amplifiers. Design of CMOS Op Amps,
ps, Design of Two-Stage Op Amps, Power- Supply



Electronics & Communication Engineering

UNIT -V:

Comparators. Characterization of Comparator, Two-Stage, Opén-
Comparators, Other Open-Loop Comparators, Improving the Perfo ce O
Open-Loop Comparators, Discrete-Time Comparators.
UNIT -VI:

Oscillators & Phase-Locked Loops. General Considerat] Ring
Oscillators, LC Oscillators, Voltage Controlled Oscillators.

Simple PLL, Charge Pump PLLs, Non-ldeal Effectsin PLLS,_Delay, Locked

Loops, Applications.

Text Books: <
1. Design of Analog CMOS Integrated Circl Razavi, TMH
Edition.

2. CMOS Analog Circuit Design - Phi
Holberg, Oxford University
Edition/Indian Edition, 2010.

Refer ences:

rated Circuits- Paul R. Gray,
. waz Wiley India, Fifth Edition,

2010.

Wiley Student Edn;

OUTCOMES
After going througtythis th&'student will be ableto
e Understand C of MOS Devices and Modeling.

Analog Circuitsin real time applications.
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OBJECT ORIENTED PROGRAMMING &
OPERATING SYSTEM
(Electivel )

e Describe the genera architecture of computers
e Describe object oriented concepts
e Describe, contrast and compare differing.structures fo@perating

Course Objectives: @
By the end of the course student will @

Systems
e Understand and analyze theory and imp of: processes,
resource control (concurrency etc.), pl virtual memory,

scheduling, 1/0 and files

UNIT-I:

Introduction to OOP
Introduction, Need of Object Orien
Oriented Languages, Procedural |

ing, Principles of Object

OP, Applications of OOP.

UNIT-II:

Computer System and System Overview: Overview of
computer operating syste g systems functions, protection and
security, distributed sy gcial purpose systems, operating systems

structures and systgﬁns operatfng systems generation.

UNIT-I11:

Process Management — Pr concept- process scheduling, operations,
Inter process commynicationMMulti Thread programming models. Process
dalgorithms, and their eval uation.
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UNIT-VI:

File system Interface- the concept of a file, Access Methods, D
structure, File system mounting, file sharing, protection.

TEXT BOOKS:
1 The Complete Reference Java, 8ed, Herbert Schildt, TMH>

2. Operating System Concepts- Abraham Silberchatz,( Peter By Galvin,
Greg Gagne 7" Edition, John Wiley.

3. Operating Systems' — Internal and Design Pringiples Stallings, Sixth
Edition—2005, Pearson education. 0> i‘\ Q

REFERENCES: Q
1.  http://nptel.iitm.ac.in/courses/Webcpursecontents/| | Sc-BANG/
)

Operating%620Systems/New_i nd

2. Operating systems- A Conc se-Approach-D.M.Dhamdhere,
2" Edition, TMH.

3. Operating System A Desi
4., Modern Operating Systems,

-Crowley, TMH.
S Tanenbaum 3 edition PHI.

Course Outcomes:
By the end of the course Il be ableto
e describe the gen chitecture of computers

e  describe obj

concepts
mpare differing structures for operating
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RADAR SYSTEMS
(Elective-l)

OBJECTIVES
The student will be introduced to Q
e the knowledge of different Antennas systems an i
equipment required for the operation of RADAR.
o different parameters of Transmitter and Receiver of
e the concept of Doppler Effect to measurg parameters adRADAR.

o (different types of RADARS and applic
Transmitters, Receivers, and their functions

Pre requisites: Antennas and wave propag

Communications

UNIT -1
Introduction: Nature of Radar.,~Madmut nambiguous Range. Radar
Waveforms, Simple form of Rada % , Radar Block Diagram and
Operation, Radar Frequencies plications. Related Problems. Radar
Equation: Prediction of Range. Per e, Minimum Detectable Signal,
Receiver Noise and SNR, tan of JRadar Pulses, Radar Cross Section
of Targets (simple targets- here). Transmitter power.

UNIT —11

PRF and Range A@bi
Problems. CW and F
Block Diagram, Isolati

Systém Losses (Qualitative treatment). Related
cyWodulated Radar: Doppler effect, CW Radar —
ween Transmitter and Receiver, Non-zero IF

Bandwi equirement, Applications of CW radar. FM-
\ pler Measurement, Block Diagram and
Characteristic§ achi ng/ Receding Targets), FM-CW atimeter,

Receiver, Recelv,

Radar. Tracking Rader : Tracking with Rader, Sequential Lobing,
Al Scan, Mono-pulse Tracking.
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UNIT -1V

Phase Comparison Mono-pulse. Target Reflection Characterid
Angular Accuracy. Tracking in Range Acquisition and Scannipg
Comparison of Trackers. Radar Antennas — Antenna Paramet¢
Antennas, Lens Antennas, Lens Antennas Cosecant- Squared
Pattern, Radomes. @
UNIT-V

Electronically Steered Phased Array Antennas, Ph

scan Arrays, Radiation for Phased Array, Arc
Detection of Radar Signalsin Noise: Introduction,

Response Characteristics and Derivation, Corretatia tion, Detection
criteria, Detector Characteristics, Automatic Donstant False Alarm

Rate Receiver

UNIT - VI

Radar Receivers — Noise Figure and ature. Displays — types.
Duplexer — Branch type and Ba Re, Circulators as Duplexers.
Introduction to Phased Array Antenn aslg Concepts, Radiation Pattern.
Beam Steering and Beam Width ges,” Series versus Paralel Feeds.

Applications, Advantages and Liqitations:,

TEXT BOOKS: %Z
1. Introduction to R s — Merrill 1. Skolnik, SECOND
Hilk

EDITION, McGr 81.
d

2. Radar Engin@i amentals of Navigational Aids-G.S.N.Raju,
I.K Internaionalgz%
3 Q

Hill, 2001.

2. Technologies, Applications- Byron Edde, Pearson
ou
Aft rough this course the student will be able to

Acquire the knowledge to apply and to design required parameters

Apply the techniques learned, to choose suitable RADAR from the
available, for the required application.
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ADVANCED COMPUTER ARCHITECTUR
( Electivel)

UNIT -I:

Fundamentals of Computer Design:
Fundamentals of Computer design, Changing faces of computi task of
computer designer, Technology trends, Cost price and r trends,
Measuring and reporting performance, Quantitative princi pIeQ)f computer
design, Amdahl’s law.

Instruction set principles and examples- Introdye

St
set- MEmory addressing- type and size of <i
instruction set.

UNIT —l1: @
Pipelines:
Introduction, Basic RISC instructio
instruction set, Classic five s

performance issues in pipelini
penalties.

ifying instruction
Operations in the

ple implementation of RISC
lined RISC processor, Basic
azards, Reducing pipeline branch

Memory Hierarchy Des
Introduction, Review of ABC he, Cache performance, Reducing cache
miss penalty, Virtdal me

UNIT -111:
Instruction Lev

raII@Z e Hardware Approach:
elism, Dynamic scheduling, Dynamic scheduling
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UNIT =V:
Multi Processors and Thread Level Parallelism:

Multi Processors and Thread level Parallelism- Introduction, Chiaractexi
of application domain, Systematic shared memory architecturé %|

shared — memory architecture, Synchronization. @

UNIT -VI:
Inter Connection and Networks:
Introduction, Interconnection network m

interconnecting networks, Examples of inter co
of clusters.

issues in
uster, Designing

and mobile markets

Intel Architecture: Intel 1A-64 ILP i
Fallacies and pit falls.

TEXT BOOKS:

1. John L. Hennessy, David - Computer Architecture: A
Quantitative Approach, 3rd Edi Imprint of Elsevier.
REFERENCES: %
0

1. John P. Shen an /Lipasti - Modern Processor Design :
Fundamental s of er Processors
2. Computer ﬁ itec d Paralel Processing - Kai Hwang, Faye
il

A.Brigs., MC

hitecture - A Design Space Approach -
ntain, Peter Kacsuk , Pearson Ed.
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T
IV Year —| SEMESTER I @
Electivell

OPTICAL COMMUNICATI ON@
OBJECTIVES Q

The student will be introduced to
e thefunctionality of each of the componen mprise a fiber-
optic communication system

e the properties of optical fiber that affe rmance of a

communication link and types of fi

per-nstertals with their properties
and the losses occur in fibers. Qb
modeoptical fibers and their

e theprinciplesof single and
Q>qptic modulation.

characteristics
e working of semiconducto
modulation and externgl_elec
e Analyze the operati Ds/)aser diodes, and PIN photo
detectors (spectra%
properties, ban cuits) and apply in optical systems.
e Analyze ?}d d op communication and fiber optic sensor
systems.
e the models of and digital receivers.

<

ages of optical fiber communications. Optical fiber
wave guides—Intrpduction, Ray theory transmission, Tota Internal

ode fiberss Cut off wavelength, Mode Field Diameter,
pactive Index, Related problems.

Signal distortion in optical fibers-Attenuation, Absorption, Scattering
and Bending losses, Core and Cladding losses, Information capacity
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determination, Group delay, Types of Dispersion:- Material dispefgon;
Wave-guide dispersion, Polarization-Mode dispersion, Intermodal di
Pulse broadening in Graded index fiber, Related problems.

UNIT 111

Optical fiber Connectors-Connector types, Single mode fibe ors,
Connector return loss, Fiber Splicing- Splicing techniqu lictag_single
mode fibers, Fiber alignment and joint loss- Multimode filer joifits, single

mode fiber joints.

Q

ency, Power,
Diodess Modes,

UNIT IV

Optical sources- LEDs, Structures, Materials,
Modulation, Power bandwidth product. Injection

Threshold conditions, External quantum eff aser diode rate
equations, Resonant frequencies, Reliability of %’ , Optical detectors-
Physical principles of PIN and APD, Det espohse time, Temperature
effect on Avalanche gain, Comparison of PP @ tors, Related problems.

giterns, Power coupling, Power
aser diode to fiber coupling,
Optical receiver operation- Fund al receiver operation, Digital signa
transmission, error Sources, ofv configuration, Digital receiver
performance, Probability of m limit, Analog receivers.

UNIT VI

Optical system desig Point{p- point links- Component choice and
considerations, Li W get, Rise time budget with examples, Line
coding in Optical li , Necessity, Principles, Measurement of
Attenuation and Djspersion; pattern.

\e\- Optic Communications — D.K. Mynbaev , S.C. Gupta and Lowell
Seheiner, Pearson Education,2005.
L2 Rext Book on Optical Fiber Communication and its Applications —

S.C.Gupta, PHI, 2005.
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3. Fiber Optic Communication Systems — Govind P. Agarwa , (Joh
Wiley, 3rd Ediition, 2004.

4, Fiber Optic Communications — Joseph C. Palais, 4th Edition; son
Education, 2004.

OUTCOMES
After going through this course the student will be able to @
e Choose necessary components required in moglern opti
<

communications systems.

e Design and build optical fiber experimentsi aboratory, and

optical fibers.
e Usedifferent types of phato déi
analyze optical fiber and ligk
e Choose the optical cables
losses
e Design, build, and optical fiber experimentsin the
laboratory.

Q

<
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DIGITAL IC DESIGN
( Electivell)
OBJECTIVES @

e The student will be able to understand the MOS Desi

e Inthiscourse, students can study Combinational S Logi
Circuits and Sequential MOS Logic Circuits.

e Another main object of this course isto motivate the graduate
students to design and to develop the Digi reat@ Circuits for
different Applications.

e The concepts of Semiconductor Memories, Flash Memory, RAM
array organization.

UNIT-I: @

MOS Design: Pseudo NMOS Lagig vexter, Inverter threshold voltage,
Output high voltage, Output Low ain at gate threshold voltage,
Transient response, Rise time, thwg, Pseudo NMOS logic gates,

Transistor equivalency, CMOS terlegic.

UNIT-II:
Combinational MOS L qgic uits: MOS logic circuits with NMOS loads,
Primitive CMOS I@ic — NOR & NAND gate, Complex Logic circuits

design — Realizing B e ions using NM OS gates and CMOS gates,
AOI and OIA gates, CM adder, CMOS transmission gates, Designing
with TransmissioR gates. o

UNIT-I11:

Logic Circuitss Basic principle, Voltage Bootstrapping,

hrenous dynamic pass transistor circuits, Dynamic CMOS transmission

Dynal
SYRC
~gatelo gic, High performance Dynamic CMOS circuits.
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UNIT-V:

Interconnect: Capacitive Parasitics, Resistive Parasitics, cti
Parasitics, Advanced Interconncet Techniques.

UNIT-VI:
Semiconductor Memories. Memory Types, RAM ar organization,
DRAM — Types, Operation, Leakage currents in DRAM refresh

operation, SRAM operation Leakage currentsin SRAM, cells, F Memory-
NOR flash and NAND flash. Q
Text Books:

1. Digital Integrated Circuits — A Desig ive, Jan M. Rabaey,
Zal., PHI.

Anantha Chandrakasan, Borivoje Nik

2. Digita Integrated Circuit Desig @ Jartin, Oxford University
Press, 2011.

Refer ences: @

1. CMOS Digita Integr Cir Analysis and Design — Sung-Mo

o

Kang, Y usuf Leblebid, Ed., 2011.
2. CMOS VLSl Dedg il HE Weste, David harris, Ayan
Banerjee 3" Edition;
Q

OUTCOMES %
\
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SPEECH PROCESSING N

(ELECTIVE —11) \
UNIT I

Fundamentals of Digital Speech Processing:

Anatomy & Physiology of Speech Organs, The pro Speech
Production, Acoustic Phonetics, Articulatory Phonetics, The Acoustic Theory
of Speech Production- Uniform lossless tube model, t of I%% in vocal
tract, effect of radiation at lips, Digital models fo

UNIT I
Time Domain M odelsfor Speech Procng'
e time—€énergy and average

Introduction- Window considerations,

magnitude Short time average zero c ate, Speech Vs Silence
discrimination using energy and zero c 0SSHQY h period estimation using
a parallel processing approach, The -‘0 Ng autocorrelatlon function, The
short time average magnitude di ion, Pitch period estimation

using the autocorrelation function.

UNIT -1
Linear Predictive COding% iS:
Basic principles of Lin ic nalysis: The Autocorrelation Method,

The Covariance M tion of LPC Equations. Cholesky
' Covariance Method, Durbin's Recursive
ion Equations, Comparison between the
Analysis Equations, Applications of LPC
Retection g LPC Parameters, Formant Analysis using

peech Processing:
omomorphic Systems for Convolution: Properties of the
m, Computational Considerations, The Complex Cepstrum
Pltch Detection, Formant Estimation, The Homomorphic

2

&cli Enhancement:
Nature of interfering sounds, Speech enhancement techniques: Single
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Microphone Approach : spectral subtraction, Enhancement by re-synthésis,
Comb filter, Wiener filter, Multi microphone Approach.

UNIT-VI:
Automatic Speech & Speaker Recognition:

Evaluating the similarity of speech patterns, Isolated
System, Continuous digit Recognition System.
Hidden Markov Model (HMM) for Speech:
Hidden Markov Model (HMM) for speech recognition, Vitefbi algorithm,
Training and testing using HMMSS,
Speaker Recognition:
Recognition techniques, Features that didt S eakers, Speaker
Recognition Systems: Speaker Verification icati
System.

TEXT BOOKS:
1. Digital Processing of
Schafer. Pearson Education.

2. Speech Communications:
O'Shaughnessy, 2™ Ed., Yiley

3. Digita Processing i
1978, Pearson Educ

REFERENCE BOOK &;

- L.R. Rabiner and S. W.

achine - Douglas
2000.

als. L.R Rabinar and R W Jhaung,

1. Discrete Ti ignal Processing: Principles and Practice -
Thomas F. Qu ., PE.

2. Speech & /Audio Sig ocessing- Ben Gold & Nelson Morgan, 1%
Ed., Wiley.
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Artificial Neura Networksand Fuzzy Logic /A\

(Elective 1) O

1. Introduction to Neural Networks

—~ \ ~—/

Introduction, Humans and Computers, Organization of the Brain, Biological
Neuron, Biological and Artificial Neuron Models, Hodgkin-Huxley Neuron
Model, Integrate-and-Fire Neuron Model, Spiking Neuron Modél,
Characteristics of ANN, McCulloch-Pitts Model, Potential Applications of
ANN.

Essentials of Artificial Neural Networks

Artificial Neuron Model, Operations of Artificial Neuron, Types of Neuron
Activation Function, ANN Architectures, Classification Taxonomy of ANN-
Connectivity, Neural Dynamics (Activation and Synaptic), Learning Strategy
(Supervised, Unsupervised, Reinforcement), Learning Rules, Types of
Application.

2. Feed Forward Neural Networks

Introduction, Perceptron Maodels: Discrete, Continuous and Multi-Category,
Training

Algorithms: Discrete and Continuous Perceptron Networks, Perceptron
Convergence

theorem, Limitations of the Perceptron Model, Applications.

Multilayer Feed Forward Neural Networks

Credit Assignment Problem, Generalized Delta Rule, Derivation of Back-
propagation (BP)

Training, Summary of Back-propagation Algorithm, Kolmogorov Theorem,
Learning

Difficulties and Improvements.

3. Associative M emories

Paradigms of Associative Memory, Pattern Mathematics, Hebbian Learning,

.General Concepts of Associative Memory Associative Matrix, Association

Rules, Hamming Distance, The Linear Associator, Matrix Memories, Content
£ Addressable Memory, Bidirectional Associative Memory (BAM)

Architecture, BAM Training Algorithms: Storage and Recal Algorithm,
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BAM Energy Function, Proof of BAM Stability Theorem. Architecture/:k
Hopfield Network: Discrete and Continuous versions, Storage and Recall
Algorithm, Stability Analysis, Capacity of the Hopfield Network. N

4. Sdf-Organizing Maps (SOM) and Adaptive Resonance Theory (ART)

Introduction, Competitive Learning, Vector Quantization, Self-Organized
Learning Networks, Kohonen Networks, Training Algorithms, Linear
Vector Quantization, Stability- Plasticity Dilemma, Feed forward
competition, Feedback Competition, Instar, Outstar, ART1, ART2,
Applications.

5. Classical & Fuzzy Sets

Introduction to classical sets — properties, Operations and relations, Fuzzy
sets, Membership, Uncertainty, Operations, Properties, fuzzy relations,
cardinalities, membership functions.

6. Fuzzy Logic System Components

Fuzzification, Membership Value assignment, development of rule base and
decison making system, Defuzzification to crigp sets, Defuzzification
methods.

Applications:

Neural network applications: Process identification, Fraction Approximation,
Control and Process Monitoring, Fault diagnosis and Load forecasting.

Fuzzy logic applications: Fuzzy logic control and Fuzzy classification.

Text Books:

1. Neura Net/v\vroks\ F\uzy Iogiic, Gnenetic algorithms: synthesis and
applications by Rajasekharan and Rai- PHI Publication.

2. Introduction to Artificial Neural Systems- Jacek M.Zurada, Jaico

Publishing House, 1997.
[~ \\
Reference Books\

1. Neura a\nd Fuzzy Systems. Foundation, Architectures and
Applications, - N. Yadaiah and S. Bapi Raju, Pearson Education

2. Neura Netwroks—James A Freeman and Davis Skapura, Pearson, 2002
<3. Neural Netwroks— Simon Hykins, Pearson Education.
4. Neura Engineering by C. Eliasmith and CH. Anderson, PHI.

\\Neural Netwroks and Fuzzy Logic System by Brok Kosko, PHI
Publications.
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NETWORK SECURITY & CRYPTOGRAPHY
(Elective-l1)

Course objectives:

The main objective of this course is to teach students to und
to address various software security problems in a secu
environment. During this course the students will gain
theoretical and practical) in various kinds of software
techniques that could be used to protect the software from s%wity threats.
The students will also learn to understand
adversaries; which could be used for increasing soft ependability.

Cour se outcomes:
1. beableto individually reason ab urity problems and
protection techniques on both bstrast and a more technically
advanced level.

2. be able to individua
techniques, used by adv

them.
Syllabus: @

UNIT I : Classical Encrypt iques

software exploitation
ctjon and how to protect against

Objectives: The Objecti [sunit is to present an overview of the main
concepts of cryptagr un and the threats & attacks, understand
ethical hacking.

Introduction: urity att services & mechanisms, Symmetric Cipher

Pl

hQ'pqu Transportation Techniques, Cyber threats and
ing\D

b ) J
Defense techn T BOOK 2), Buffer overflow & format string
‘Teg.és on hijacking (ARP attacks, route table modification)
king (man-in-the-middle attacks) (TEXT BOOK3).

iphers& Symmetric Key Cryptography

he Objectives of this unit is to understand the difference
een stream ciphers & block ciphers, present an overview of the Feistel
@.’@ explain the encryption and decryption, present an overview of
- ple DES, Blowfish, IDEA.

Traditional Block Cipher Structure, DES, Block Cipher Design Principles,
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AES-Structure, Transformation functions, Key Expansion, Blowfish,
128, IDEA, Block Cipher Modes of Operations.

UNIT I11: Number Theory & Asymmetric Key Cryptograph

Objectives. Presents the basic principles of public key crgptogragh
Distinct uses of public key cryptosystems.

Number Theory: Prime and Relatively Prime Nurpkers, {Modular
Arithmetic, Fermat's and Euler's Theorems, The Chin al nder

theorem, Discrete logarithms.
Public Key Cryptography: Principles, public keycry graph@algorithms,
RSA Algorithms, Diffie Hellman Key Exchangg; cryption &

decryption, Elliptic Curve Cryptography.

UNIT IV : Cryptographic Hash Functions & '.;gnatur%
Objectives. Present overview of the bage-3 ure of cryptographic
functions, Message Authentication Codi % and the operation of

SHA-512, HMAC, Digital Sgnature
\. Requirements & Security,

tion Functions, Requirements

Secure Hash Algorithm, Message
& Security, HMAC & CMAC. Di

Algorithm. Key managem n.

UNIT V: User Authentieati ansport Layer Security & Email
Security

Objectives. Pregont verview of techniques for remote user

authentication, Kerbé arize Web Security threats and Web traffic

of SSL & TLS. Present an overview of

ecurity & Intrusion Detection Systems
Provide an overview of IP Security, concept of security

Security Associations and Key Management.
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Intrusion detection: Overview, Approaches for IDS/IPS, Signatur,
IDS, Host based IDS/IPS. (TEXT BOOK 2)

TEXT BOOKS:
1. Cryptography & Network Security: Principles and Practie am

Stallings, PEA, Sixth edition.

2. Introduction to Computer Networks & Cyber Secu Chwan Hwa
Wu, J.David Irwin, CRC press.

3. Hack Proofing your Network, Russell, K sky, Eorest Puppy,
Wiley Dreamtech.

REFERENCE BOOKS:

1. BEveryday Cryptography, Fundamental
Keith Martin, Oxford.
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IV Year —| SEMESTER g@
VLS| Laboratory

The students are required to design the schematic diagranis usipg CMOS

logic and to draw the layout diagrams to perform the follo iments
using CMOS 130nm Technology with necessary AEDA tools (Mentor
Graphics/Tanner). Q

List of Experiments:

Design and implementation of an inverter
Design and implementation of univer

Design and implementation of full ad

Design and implementation 8| astor
Design and implementation
Design and implementationqf D-
Design and implemen% Onhous counter
Design and Implem iQn atic RAM cell

ionef differential amplifier

© ©®© N o 0w DN

=
o
W)
8.
Q
=
3
a
3
S

of ring oscillator

Tanner software-latest version
omputer with necessary peripherals.
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IV Year —| SEMESTER g@
MICROWAVE ENGINEERING LAB

Minimum Twelve Experimentsto be conducted: @

Part — A (Any 7 Experiments) : <
. Reflex Klystron Characteristics.
. Gunn Diode Characteristics.
Attenuation Measurement. @
Directional Coupler Characteristics.

VSWR Measurement.

Scattering parameters of Ci
Scattering parameters of

Part —B (Any 5 Experime%%
10. Characterization .

11. Characteri@io iode.
12. Intensity moddlati aser output through an optical fiber.
13. ate for Digital Optical link.

© o N O~ WD

GUNN Power Supply, Pin Modulator
Reflex Klystron
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Probe detector
wave guide shorts
Pyramidal Horn Antennas

Directional Coupler

E, H, Magic Tees &
Circulators, Isolator

Matched Loads

Fiber Optic Analog Trainer based LED @

Fiber Optic Analog Trainer based |

Fiber Optic Digital Trainer @

Fiber cables - (Plastic, Glass) i

R

Crystal Diodes

Micro wave components (Attenuation)

Frequency Meter

Slotted line carriage @

Q
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T
IV Year —11 SEMESTER 3+1 3

CELLULAR AND MOBILE COMMUNICATIO @
UNIT I

CELLULAR MOBILE RADIO SYSTEMS: Intppduction 1o Cellular
Mobile System, Performance criteria, uniguen of 4obile radio

environment, operation of cellular systems, Hex cells, Analog
and Digital Cellular systems.
ELEMENTS OF CELLULAR RADIO Sy SIGN : Genera

description of the problem, concept of fr annels, Co-channel
Interference Reduction Factor, desired C/ mal case in a Omni
directional Antenna system, Cell splitting ation of the components
of Cellular system.

UNIT 11
INTERFERENCE : Introductio
Channel interference, Co-Channel m
Antenna parameters and 1
interference-different typ
TRAFFIC: Signal reflecti

C nel Interference, real time Co-

ent, design of Antenna system,
iversity receiver, non-cochannel
VERAGE FOR SIGNAL AND
d hilly terrain, effect of human made

h loss dope, general formula for maobile

standard deviation~gtr
e pen area, near and long distance propagation

propagation over

BILE ANTENNAS : Sum and difference patterns
ni directional antennas, directional antennas for
, Space diversity antennas, umbrella pattern antennas,
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UNIT V

Handoff, dropped calls and cell splitting, types of handoff, handoff in
delaying handoff, forced handoff, mobile assigned handoff. In st

handoff, cell splitting, micro cells, vehicle locating methods,
rates and their evaluation.

UNIT VI
DIGITAL CELLULAR NETWORKS: GSM architectur@annels,

multiplex access scheme, TDMA, CDMA.

TEXTBOOKS: Q

1. Mobile Cellular Telecommunications — W.C.Y. ata McGraw Hill,
2rd Edn., 2006.

2. Principles of Mobile Communications — . Stuber, Springer
International 2nd Edition, 2007.

REFERENCES:

1. Wireless Communications - —Rapport, Pearson education,
2nd Edn., 2002.

2. Wireless and Mobile Commu
2006.

3. Mobile Cellular Commui i bhushana Rao Pearson
3. Wireless Communicatio orking — Jon W. Mark and Weihua
Zhqung, PHI, 2005.

4. Wireless Compuni T ology — R. Blake, Thompson Asia Pvt.
Ltd., 2004.

F'ee McGraw Hills, 3rd Edition,
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T
3+1 3

ELECTRONIC MEASUREMENTSAND INSTRUMEN

UNIT I @

Performance characteristics of instruments, Static chakacteristics,”Accuracy,
Resolution, Precision, Expected value, Err sitivitgy Errors in
Measurement, Dynamic Characteristics-speed o igelity, Lag and
jon/Solid state and

IV Year —11 SEMESTER

Thermocouple type RF ammeter, Ohmmeters sg pe, shunt type, Multi-
meter for Voltage, Current and resistance m i

UNIT II
Signal Generator- fixed and varia ators, Standard and AF sine
and sguare wave signal generato
Random noise, sweep, Arbitrary,
Distortion Analyzers, Spectrum An

UNIT 111

Oscilloscopes CRT featur plifiers, horizontal deflection system,
sweep, trigger pulse, deladyTi nc selector circuits, smple CRO, triggered
sweep CRO, D CRO/ . Dua trace oscilloscope, sampling
oscilloscope, stor i ope, digital readout oscilloscope, digita
storage oscilloscope, L s method of frequency measurement, standard

specifications of RO, prob CRO- Active & Passive, attenuator type.

D\
casurement of inductance- Maxwell’s bridge, Anderson

u}& of capacitance -Schearing Bridge. Wheat stone bridge.

UNIT IV
AC Bridges

active & passive transducers : Resistance, Capacitance,
Strain gauges, LVDT, Piezo Electric transducers, Resistance
eters, Thermocouples, Thermistors, Sensistors.
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UNIT VI

Measurement of physical parameters force, pressure, velocity, h
moisture, speed, proximity and displacement. Data acquisition syst

TEXTBOOKS:

1 Electronic instrumentation, second edition - H.S.Kalsi aw
Hill, 2004.

2. Modern Electronic Instrumentation and Measurem echniques —

A.D. Helfrick and W.D. Cooper, PHI, 5th Edition, 2002.

&
REFERENCES:
1. Electronic Instrumentation & Measuremen id A. Bell, PHI, 2nd
Edition, 2003.

2. Electronic Test Instruments, Analog agd Jifal Measurements -

Robert A.Witte, Pearson Education, 2™ Fd >~2004.
3. Electronic Measurements & Inst %o by K. La Kishore,
Pearson Education - 2005.

OUTCOMES @
The student will be able to

e Select theinstrument to b b on the requirements.
e Understand and analyz entsignal generators and analyzers.
e Understand the desig i opes for different applications.

e Design diffaegtr ucersfor measurement of different parameters.

R
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IV Year —11 SEMESTER

3+1 3

ELECTIVE -1

SATELLITE COMMUNICATIO

UNIT I

ground, Basic Concepts of Satellite Communica
for Satellite Services, Applications, Future

Communications.
UNIT Il

ORBITAL MECHANICS AND LAUN( RS
Angle determination, Orbital perturbatioR

cation systems performance.

UNIT 111
SATELLITE SUBSYSTEMS: Att

tracking, Command and ring
subsystems, Satellite antenr%%
UNIT IV

SATELLITE LI
temperature and G

and orbit control system, telemetry,
ower systems, communication
eliability and Space qualification.

GN “VBasic transmission theory, system noise
ign of down links, up link design, Design of
satellite links for speci System design example.

MULTIPLE ACCESS: ency divison multiple access (FDMA)
Aculétion’/of C/N. Time division Multiple Access
acture, Examples. Satellite Switched TDMA Onboard
ode Division Multiple access (CDMA),Spread
and reception.

(TDMA) Frafess
processing,~ D

STATION TECHNOLOGY : |Introduction, Transmitters,

FARTH ORBIT AND GEO-STATIONARY SATELLITE
MS:. Orbit consideration, coverage and frequency considerations,
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Delay & Throughput considerations, System considerations, Oper
NGSO congtellation Designs

UNIT VI

SATELLITE NAVIGATION & THE GLOBAL PO
SYSTEM [1] : Radio and Satellite Navigation, GPS Positj
principles, GPS Receivers and codes, Satellite signal ac
Navigation Message, GPS signal levels, GPS receiver op N, G
code accuracy, Differential GPS.

TEXT BOOKS:

1. Satellite Communications — Timothy Pratt; and Jeremy

itchard, Robert A

Nelson and Henri G.Suyderhoud, 2nd Pearson Publications,

2003.

REFERENCES:

1. Satellite Communications l:
Publications, 2nd Edition, 20!

2. Satellite Communication -
Fundamental s of Satelh

4, Satellite Communicati
1996.

w

ations — K.N. Raja Rao, PHI, 2004
is Roddy, McGraw Hill, 2nd Edition,

Q
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MIXED SIGNAL DESIGN
(ELECTIVE —111)
OBJECTIVES @

The student will be introduced to

e Understand the Switched capacitors Circuits and
Analysis, PLLS.

e Inthiscourse, students can study Data Conv Fun%gnental S,
Nyquist Rate A/D Converters.

e Another main object of this courseisto mati he graduate
students to study and to analyze the O in
Continuous-Time Filters.

e The concepts of Continuous-Time Filters, CMOS Transconductors
Using Triode and Active Transistors and MOSFET-C Filters.

X/

UNIT-I:
Switched Capacitor Circuits: In Switched Capacitor circuits-
basic building blocks, Operation an s, Non-ideal effects in switched

capacitor circuits, Switched cafacitor rators first order filters, Switch

sharing, biquad filters. &

UNIT-II:
Phased Lock Logfy (PL asic’PLL topology, Dynamics of simple PLL,
Charge pump PLLs acquisition, Phase/Frequency detector and charge
pump, Basic charge pu L, Non-idea effects in PLLs-PFD/CP non-
idedlities, Jitter iqRLLS, DQeI cked loops, applications.

UNIT-I11:

~Nyquist rate D/A converters- Decoder based converters,
onverters, Thermometer-code converters, Hybrid converters

UNIT- ‘
)

.: er, Two-step A/D converters, Interpolating A/D converters, Folding
NISE ters, Pipelined A/D converters, Time-interleaved converters.

ORVE
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UNIT-V:

Oversampling Converters. Noise shaping modulators, Decimating/fi
and interpolating filters, Higher order modulators, Delta sigma or
with multi-bit quantizers, Delta sigma D/A

UNIT-VI:
Continuous-Time Filters: Introduction to Gm-C \FNlters,))Bipolar
Transconductors, CMOS transconductors Using Trio Active
Transistors, BICMOS Tran conductors, MOSFET-C Fifters. o
Text Books:

1. Design of Analog CMOS Integrated Ci Razavi, TMH

Edition, 2002
2. Analog Integrated Circuit Design- David s,Ken Martin, Wiley

Student Edition, 2013

Refer ence Books:
1. CMOS Mixed-Signal
Interscience, 2009.

2. CMOS Anadog Circui Philip E. Allen and Douglas R.
i Press, International Second

- R. Jacob Baker, Wiley

OUTCOMES
After going through t 0l e student will be ableto

e Understard the con of Switched Capacitor circuits.

@ s of Nyquist Rate A/D Converters.

Signal Design to Different Applications.
Oversampling Converters and Continuous-Time Filters.
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EMBEDDED SYSTEMS
(ELECTIVE —111)
OBJECTIVES

After going through this course the student will be able to @
e Understand the building blocks of typica embedded em and
different memory technology and memory types.

e Learn the characteristics of an embedded system, quality attributes
of embedded systems, application specific\and doriiain specific

embedded system,

e Learn about communication devices gad~h about VLS| and
integrated circuit design and learn (@0 of firmware design
approaches, ISR concept. Interrupt \sbd interrupt servicing
mechanism, multiple interrupts,

e Understand the concepts of ¢ ye bedded ¢ and compiler
Versus cross-compiler.

e Learn about the integr Qhment environment, software

utility tool. Also learn
design, testing on host mac

Unit-I:

Introduction: Embedded%Deﬁnition, History, Classification,
application areas and pu edded systems, The typical embedded
system-Core of t?ﬁ d stem, Memory, Sensors and Actuators,
Communication it mbedded firmware, PCB and passive

components. Charact uality attributes of an Embedded systems,
Application-specific and i0-Specific examples of an embedded system.

Unit-11- <
Embedded Hardwa

\i are)Design: Analog and digital electronic components,
exaples, Serial communication devices, Parallel device ports,
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Unit-1V:
Real Time Operating System: Operating system basics, Types of 0
systems, Tasks, Process and Threads, Multiprocessing and Mul
Threads, Processes and Scheduling, Task Scheduling, Com
Synchronization, Device Drivers, How to choose an RTOS.

Hardwar e Software Co-Design: Fundamental Issuesin H ar are
Co-Design, Computational models in embedded design, dware software

Trade-offs, Integration of Hardware and Firmware, ICE.

Q

environment,

Unit-V:
Embedded System Development: The integrat
Types of files generated on cross-compilati
Simulators, Emulators and Debugging, Té&r
Boundary Scan, Embedded Software developme

Unit-VI:

Interpreters, Compilers and Linker
testing of the design, Testing on h

Text Books:
1. Embedded System By Tammy Noergaard, Elsevier
Publications, 2005
2. Embedded Syst ign,Frank Vahid, Tony Givargis, John Wiley
Publicati02§
Refer ences:
1. Embedded Systel a) Kamal-Tata McGraw Hill Education
Private DNinited, Second Edition, 2008

2. Embedd vstem building blocks By Labrosse, CMP publishers.

After going.through-this course the student will be able to
‘;w basics of embedded system, classification, memories,
Cl

eredt communication interface and what embedded firmware is

peripheral device.

Distinguish concepts of C versus embedded C and compiler versus
cross-compiler.

e Choose an operating system, and learn how to choose an RTOS
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RF CIRCUIT DESIGN
(ELECTIVE —111)

UNIT -I:
Introduction to RF Electronics:
The Electromagnetic Spectrum, units and Physical Congahts, MNCrowave
bands — RF behavior of Passive components. Tuned nanj circuits,
Vectors, Inductors and Capacitors - Voltage and Current in r circuits
—Tuned RF/ IF Transformers. O

UNIT -11:

Transmission Line Analysis: Examples of tra ¢ es- Transmission
line equations and Biasing- Micro Strip it ssion Lines- Specia
Termination Conditions- sourced and Loaded ransission Lines. Single
UNIT -I11;

And Multiport Networks: The Smith ¢ Rterconnectivity networks,
!; a eters.
Matching and Biasing Networks:

Network properties and Applications, Scat
Impedance matching using discret podents — Micro strip line matching
networks, Amplifier classes of i

UNIT-IV %
RF Passive & Active C ents”Filter Basics — Lumped filter design —

Distributed Filter Desi Filters- Crystal and Saw filters- Active
Filters - Tunable filters— Combiners/ Dividers— Directional Couplers
— Hybrid Couplers =
Models.

UNIT -V: \
RF Transisto er Design: Characteristics of Amplifiers - Amplifier
Circuit C ::ins, Amplifier Matching Basics, Distortion and noise

2 onsiderations, Small Signal amplifier design, Power
amplif design, MMIC amplifiers, Broadband High Power multistage
ifi wonoise amplifiers, VGA Amplifiers.

s. Oscillator basics, Low phase noise oscillator design, High
Oscillator  configuration, LC Oscillators, VCOs, Crysta
tors, PLL Synthesizer, and Direct Digital Synthesizer. RF Mixers:
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Basic characteristics of a mixer - Active mixers- Image Reject and Harmoni
mixers, Frequency domain considerations.

TEXT BOOKS:

REFERENCE BOOKS:
1

1. RF Circuit design: Theory and applications by Rein
Pavel Bretchko. Pearson Education Asia Publicati
2001.

2. Radio Frequency and Microwave Commynicatio Ircuits —
Analysis and Design — Devendra K. Mjsra, {\iley Staglent Edition,
John Wiley & Sons

Radio frequency and Microwave El ectron M.Radmangh,
2001, PE AsiaPubl.

RF Circuit Design — Chnstopher Bo e yI Aljuni and John
Biyler, Elsevier Science, 2008.
Secrets of RF Design - ~-u \‘.

Complete Wireless Desi gn -
Hill.

Practical RF Circuit
Besser and Rowan Gil

em Wireless Systems Vol.2 -Less

Q

<
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Cloud Computing
(ELECTIVE —I11)

Course Objectives: The student will learn about the cloud
building software systems and components that scale to milli
modern internet, cloud concepts capabilities across the vari
models including laas, Paas, Saas, and developing clou
applications on top of cloud platforms.

Course Qutcomes:
1. Understanding the key dimensions of enge of Cloud

Computing.
2. Assessment of the economics , @ and technological
implications for selecting cloud computingfor’@wn organization.

Syllabus:

UNIT I: Systems modelin% and virtualization:

Scalable Computing ov et, Technologies for Network based
systems, System models (for ibuted and Cloud Computing, Software
environments for digtrib stems and clouds, Performance, Security And

Energy Efficiency.

UNIT II: Virtud Macgn nd Virtualization of Clusters and Data
Centers:

~?“§' Oriented Middleware.
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UNIT 1V: Cloud Programming and Softwar e Environments:

Features of Cloud and Grid Platforms, Parallel & Distributed Progr
Paradigms, Programming Support of Google App Engine, Progr i

Amazon AWS and Microsoft Azure, Emerging Cloud—SQ
Environments. Q
UNIT V: Cloud Resour ce M anagement and Scheduling:

Policies and Mechanisms for Resource Management Applications gf) Control
Theory to Task Scheduling on a Cloud, Stability of a Two esource

Allocation Architecture, Feedback Control Based o ynam&Threﬁholds
Coordination of Specialized Autonomic Perfor an , Resource
Bundling, Scheduling Algorithms for Computing Queuing, Start
Time Fair Queuing, Borrowed Virtual Time, uling Subject to
Deadlines, Scheduling Map Reduce Applications to Deadlines.

UNIT VI:
Storage Systems: Evolution of storagel t
systems and database, distributed file
Google file system., Apache Had

ogy, storage models, file
eras~gepleral paralle file systems.
€, Megastore, Amazon Simple

Storage Service (S3) .
TEXT BOOKS:
1. Distributed and Cl mppting, Kai Hwang, Geoffry C. Fox,
Jack J. Dongarr [ .
2. Cloud Computing, Th and Practice, Dan C Marinescu, MK
Elsevier.
3. Cloud Compu ands on approach, Arshadeep Bahga, Vijay

€SS,
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IV Year —11 SEMESTER 3+1 3

ELECTIVE - IV

WIRELESS SENSORS AND NETWORK

UNIT I
OVERVIEW OF WIRELESS SENSOR NETWOR
Key definitions of sensor networks, Advantages O

congtraints an challenges, Driving Applications i
Wireless Sensor Networks. //E(U\\
ARCHITECTURES:

Single-Node Architecture - Hardware Components, Energy Consumption of
Sensor Nodes, Operating Systems and Execution Environments, Network
Architecture -Sensor Network Scenarios, Optimization Goals and Figures of
Merit, Gateway Concepts.

orks, Unique
Technologies for

UNIT II

NETWORKING Technologies:

Physical Layer and Transceiver Design Considerations, Personal area
networks (PANSs), hidden node and exposed node problem, Topologies of
PANs, MANETs, WANETS.

UNIT-II

MAC Protocols for
Issues in Designing a
goals of a MAC
MAC Protocols,
with reservati
Scheduling M
Other M

sor Networks:
otocol for Ad Hoc Wireless Networks, Design
Hoc Wireless Networks, Classifications of
entiah - Based Protocols, Contention - Based Protocols
anisms, Contention — Based MAC Protocols with
s, MAC Protocols that use Directiona Antennas,

UNIT-1V

ssues in Designing a Routing Protocol for Ad Hoc Wireless
lassification of Routing Protocols, Table —Driven Routing

1S, On — Demand Routing Protocols, Hybrid Routing Protocols,
ing Protocols with Efficient Flooding M echanisms, Hierarchical Routing
dCols, Power — Aware Routing Protocols, Proactive Routing.
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UNIT-V

TRANSPORT LAYER AND SECURITY PROTOCOLS:
Introduction, Issues in Designing a Transport Layer Protocol for

Wireless Networks, Design Goals of a Transport Layer Protocol fer-A
Wireless Networks, Classification of Transport Layer Solutio i% J
O O

Ad Hoc Wireless Networks, Other Transport Layer Protocol
Wireless Networks.

UNIT- VI

SECURITY IN WSNs:

Security in Ad Hoc Wireless Networks, Net
Issues and Challenges in Security Provisioning,
Key Management, Secure Routing in Ad Hoc Wi//olieQ

SENSOR NETWORK PLATFORMSAND TOOLS:

Sensor Node Hardware — Berkeley Motes, Programming Challenges, Node-
level software platforms, Node-level Simulators, State-centric programming.

APPLICATIONS of WSN:
S Ultra wide band radio commugicai
directions, Home automation, sm

fidelity systems. Future
pplications.

TEXT BOOKS:

1. AdHoc Wireless Networks: Architectures and Protocols - C. Siva Ram
Murthy and B.S.Manoj, 2004, PHI

2.  Wireless Ad- hoc Metworks Protocols, Performance and
Control — Jagannat apani, CRC Press

3. Holger Karl ‘& Andreas Willig, “Protocols And Architectures for
Wireless Sensor Networks', John Wiley, 2005.

REFERENCES: "

1.. Kazem Daniel Minoli, & Taieb Znati, “Wireless Sensor
Network logy, Protocols, and Applications’, John Wiley,
2007,

2. Feng Zhao & Leonidas J. Guibas, “Wireless Sensor Networks- An
Information Processing Approach", Elsevier, 2007.

3. Ad- Hoc Mobile Wireless Networks: Protocols & Systems, C.K. Toh,1
ed. Pearson Education.

Neless Sensor Networks - C. S Raghavendra, Krishna M.
ingam, 2004, Springer.
ireless Sensor Networks — S Anandamurugan , Lakshmi Publications

*k*k
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SYSTEM ON CHIP
(ELECTIVE - 1V)
OBJECTIVES

After going through this course the student will be able to

e Understand the System Architecture and Processor Arghitecture,
approach for a SOC Design.

e Learn the, Basic concepts in Processor Migro Architecture, and
ike\ VLI Processors,

Superscalar Processors etc.

e Learn about SOC external memory, chi d Cache memory
and Multilevel Caches.
e Learn the SOC Design approach gn and evauation,

UNIT-I:
Introduction to the System Apft
of the system, Hardware & Softw
Addressing. System level interc
System Architecture and Complexi

UNIT-II:
Processors : Introductio
Processor Architecture,

y
C Selection for SOC, Basic concepts in
hitecture, Basic elements in Instruction
handling. Buffer ini peline Delays, Branches, More Robust
Processors, Vector d Vector Instructions extensions, VLIW
Processors, Superscalar rs.

UNIT-III:
Memory D SORTORNSOC: Overview of SOC external memory, Interna
Memory, Si pads and Cache memory, Cache Organization, Cache
data, Wri Strategies for line replacement at miss time, Types of

Customization and Configuration: Inter Connect

s Using the Bus model, Effects of Bus transactions and contention
time. SOC Customization: An overview, Customizing I nstruction Processor
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UNIT-V:
Interconnect Configuration: Reconfiguration Technologies,
design onto Reconfigurable devices, Instance- Specific design, Custa
Soft Processor, Reconfiguration - overhead analysis and trade-of
reconfigurable Parallelism.

UNIT-VI:
Application Studies / Case Studiess SOC Design , AES
algorithms, Design and eval uation, | mage compressions JPEG compression.
Text Books:
1. Computer System Design System-on-Chip< ael J. Flynn and
Wayne Luk, Wiely India Pvt. Ltd.
2. Design of System on a Chip: Devic ponents — Ricardo

Reis, 1% Ed., 2004, Springer

Refer ence Books:

1. ARM System on Chip % Steve Furber —2™ Ed., 2000,
Addison Wesley Professi >

2. System on Chip Verificati Wethodologies and Techniques —
and Leena Singh L, 2001, Kluwer

Academic Publish

OUTCOMES
After going throu%thi se the'student will be able to
e Know bas stery Architecture and Processor Architecture.
e Know different of Processors Like VLIW Processors,

Superscala PI’O@O etc. and Basic concepts in Processor Micro
Archj ;
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LOW POWER VLS| DESIGN
(ELECTIVE - V)

OBJECTIVES

e The student will be able to understand the Fundamérital s of~L ow
Power VLSI Design.

e Inthiscourse, students can study low-Power ign Approaches,
Power estimation and analysis.

e Another main object of thiscourseisto m raduate

students to study and to analyzethe Lo § ow-Power
Adders, Multipliers.

e The concepts of Low-Voltage Low-Power Memories and Future
Trend and Development of DRAM.

UNIT-I: M

Fundamentals of Low Power \A Need for Low Power Circuit
Design, Sources of Power Dissipation ing Power Dissipation, Short
Circuit Power Dissipation, Leakag wg Dissipation, Glitching Power

Induced Barrier Lowering and

&
Punch Through, Surface g\ elpcity Saturation, Impact lonization,
Hot Electron Effect.

UNIT-II:

L ow-Power DesigfyApp €s.

Low-Power Desig ou Voltage Scaling: VTCMOS circuits,
MTCMOS circuits, Arc ral Level Approach —Pipelining and Parallel

ce”’ Mihimization Approaches. System Level
Measures, Mask level Measures.

.age Low-Power Adders. Introduction, Standard Adder Cells,
Adder’s Architectures — Ripple Carry Adders, Carry Look-Ahead
Carry Select Adders, Carry Save Adders, Low-Voltage Low-Power
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Design Techniques —Trends of Technology and Power Supply Voltage, Low=
Voltage Low-Power Logic Styles.

UNIT-V:
Low-Voltage Low-Power Multipliers Introduction, e ;«\
Multiplication, Types of Multiplier Architectures, Braun Multilie ,/

Wooley Multiplier, Booth Multiplier, Introduction t altace
Multiplier.

UNIT-VI:
Low-Voltage Low-Power Memories. Basics

Memory Cell, Precharge and Equalization
Technologies, Basics of DRAM, Self-Refr
Development of DRAM.

Text Books:

1. Low-Voltage, Low-Powse S
Kaushik Roy, TMH ProfessiQ i

Reference Books: @
1. Low Power CMO | it Design — Kaushik Roy, Sharat C.
Prasad, John Wil 00.

2. Practical Low er ifal VLS| Design — Gary K. Yeap, Kluwer
Academi
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BIO-MEDICAL INSTRUMENTATION
(ELECTIVE - V)
UNIT-I

Sources of Bioelectric potentials and Electrodes. Resi ane—Action
Potentials, Propagation of Action Potentials, The Bioelectric Rotentials.
Electrodes: Electrode theory, Bio Potential Electrod ifochemical
Transducers, introduction to bio-medical signals.

UNIT-11

Neart Sounds, Cardio
asrement of Blood
agottput, Plethysmography,
YRS & T-Waves in ECG,

the carotid pulse detection of ev.

analysis of event related potenti
correlation of muscular contractio

UNIT- 111
Patient Care & Monitory ementsin Respiratory System: The
elements of Intensive Car, ni iagnosis, Calibration and reparability

ui , other instrumentation for monitoring

ents(andwaves, analysis of exercise ECG,

RV
d radioisotope instrumentation and electrical safety of medical
eqdipment: Generation of lonizing radiation, instrumentation for diagnostic
s specia  techniques, instrumentation for the medica use of



Electronics & Communication Engineering

radioisotopes, radiation therapy - Physiological effects of electrical cuftfent;
shock Hazards from electrical equipment, Methods of accident prev

UNIT-VI
Modern Imaging Systems: Tomography, Magnetic resonang
System, Ultrasonic Imaging System, Medical Thermography.

TEXT BOOK:
1. Biomedica Instrumentation and Measuremel
Weibell, E.A.Pfeiffer — Pearson educati

2. Biomedical signal analysis — Rangaraj, M. ayya— Wiley Inter
science — John willey & Sons Inc.

Reference:

S
S
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EMI/EMC

Prerequisites: EMTL and AWP Cour ses.

Objectives:
e Student shall be able to understand
Electromagnetic Noise (EMI), its sources.
e Shall be able to understand the effects of
precautions to be taken/to be discussed with hi

e Shall be able to understand the different

EMI (for conducted and normal) and their in in detail .
e Shall be able to understand different co‘ i echniques (EMC)
to reduce/suppress EMI.

e Shall be able to understand differ ]
the world in the fields of EMI/EM

concerns, frequency spectrum co
Natural and Nuclear sources of

UNIT-11: EMI from ap% cuits and open area test sites :
Electromagnetic emissio ise relays and switches, non-linearitiesin
ul

circuits, passive inter ross talk in transmission lines, transients

in power supply khes, omagnetic interference (EMI). Open area test
sites and measurem
ated onducted interference measurements:
) ell S\GH TEM Cell, characterization of conduction
bosed

EMC connectors, EM C gaskets, | solation transformers, opto-isolators,
t and Surge Suppression Devices.
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UNIT-VI: EMC standards- National / International .. Introduction,
Standards for EMI and EMC, MIL-Standards, |IEEE/ANSI st
CISPR/IEC standards, FCC regulations, Euro norms, British ards;
EMI/EMC standardsin JAPAN, Conclusions.

Text Books:

1. Engineering Electromagnetic Compatibility by Dr. Vs Kodgli, |IEEE
Publication, Printed in India by S. Chand & Co. L Delhi,
2000. o

2. Electromagnetic Interference and CompatiBility | series, 1T —

Delhi, Modules1-9.

References:
1. Introduction to Electromagnetic Compatih , John Wiley, 1992,

by C.R. Pal.

Qutcomes-
At the end of this Course

o Students shall be able to
measures by EM C-techniqui

o Students shall app 0
gadget/device/appli st
regulating authoriti

o Students shall 0SE in the fields of EMI/EMC as an
Engineer/

effects of EMI and counter

ge gained in selecting proper
per EMC- norms specified by
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