i. Bachelor of Technology Am_moﬁaaom ,.m.,boiscaom:o: Engineering) (Credit Based)

NiVE

Studie - N

Scheme of Studies/Examination-

- 5IKURUKSHETRA UNIVERSITY KURUKSHETRA

v.ef. s¢ 0271 Semester lll (w.e.f. session 2019-2020)
Sr. No. Course | “eurs © Subject s | « LiT:P ;| -Hours/Week | Credits’ | Examination Schedule (Marks) Duration
No. o "1 c & . : of Exam
A T “Major | Minor | Practical | Toml | = \'r®)
. 5t Test Test el
1 BS-201 | Optics &Waves 3:0.0° 5 13 3 75 25 0 100 37
2 EC-201 Electronic Devices 3:0:0 3 -3 75 25 0 100 3
3 EC-203L | Electronic Devices Lab 0:0:2 2 1 - 40 60 100 3
. 4 EC-205 | Digital Electronics 3:0:0 3 3 75 25 0 - 100 3
5 EC-207L | Digital Electronics Lab 0:0:2 2 1 - 40 60 100 3
6 EC-209 | Signals & Systems 3:0:0 3 3 ¢ 75 25 0 100 I=
7 EC-211L | Signals & Systems Lab 0:0:2 2 1 - 40 60 100 =3
8 EC-213 | Network Theory 3:0:0 3 3 - 75 25 0 100 3
9 ES-201 Essentials of Information 3:0:0 3 3 75 25 0 100 3
Technology
10 *EC-215 | Industrial Training-i 2:0:0 2 - - 100 - 100 3
11 *MC-901 | Environmental Sciences 3:0:0 3 - 75 25 0 100 3
Total 26 21 450 270 180 900

*EC-215is a mandatory credit-less course in which the students will be evaluated for the industrial training undergone after 2nd semester and students will be
required to get passing marks to qualify.
**MC-901 is a mandatory credit-less course in which the students will be required to get passing grade.
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Bachelor of Technology (Electronics & Communication Engineering) (Credit Based)
Y KUFR 'KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination

SCNEE: o LAeil

o |

S

neste don 2t Semester IV (w.e.f. session 2019-2020 )
-S. | Course No. = Subject 'Hours/ |5} i-rat Examination Schedule (Marks) Duration
No. Bl Qrec o ‘Week | Credits |- : . of Exam
._ : ] Bifsctical || Total iMajor. | Minor | Practical | Total (Hrs)
_ : Test “ Test : :
1 BS-204 Higher Engineering Mathematics - ZZ 3:0:0 SH 75 25 0 100 -3
2 HM-903 | Soft Skills & Interpersonal -+ 3:0:0 3 75 25 0 100 3
Communication
3 EC-202 | Digital Communication 3:0:0 3 103 75 25 0 100 3
4 EC-204L | Communication Lab 0:0:2 2 1 - 40 60 100 3.
5 EC-206 Analog Circuits 3:0:0 3 -3 75 25 0 100 3
6 EC-208L | Analog Circuits Lab 0:0:2 2 (| - 40 60 100 3
7 EC-210 Microprocessors & Microcontrollers 751 3:0:0 3 103 75 25 0 100 3
8 EC-212L | Microprocessors & Microcontrollers Lab: | 0:0:2 2 1 0 40 60 100 3
9 ES-202 Basics of Analog Communication 3:.0:0 3 G3 75 25 0 100 3
10 *MC-902 | Constitution of India 3:0:0 3 - 75 25 0 100 3
.Total 27 21 450 270 180 900

*MC-902 is a mandatory credit-less course in which the students will be ae:_aa to get passing grade.

Note: All the students have to undergo 4 to 6 weeks Industrial Training after 4h semester which will be ¢<m_=mam in 5% semester
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U

& ,mmosm_oq of Technology (Electronics Communication Engineering) (Credit wmmm&

YERS ‘KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of mEn__mm\mxma_:m:o:

LQ*ﬂns

_._m._. OF OPEN ELECTIVES (B.TECH. ECE):*

SEM CODE $ . SUBJECT.E
wWs| . ECO-1 . ‘Computer Networks
_ ECO-2 W. _Mechatronics-2
24 'nBinECO-3 Electronic Measurement and:Instruments
L7880t ,_Hmmoo.p - Renewable m:ma«%mmocamm
. MOOC 1
Vi 'ECO-5 Data Structures®
=127 ECO-6 Multimedia Communication
ECO-7- Consumer Electronics
ECO-8 Transducers and Their Applications
MOOC 2 .
1= VI ECO-9 Bio-informatics
“ECO-10 Electromechanical Energy Conversion
ECO-11 Operating Systems
ECO-12 Robotics
MOOC 3
VI ECO-13 Machine Learning
ECO-14 Soft Computing
ECO-15 Neural Networks and Fuzzy Logic
ECO-16 Software Defined Radio
ECO-17 Statistics and Operational Research
ECO-18 Biomedical Signal Processing
ECO-19 Internet of Things
ECO-20 Wireless Sensor Networks
MOOC 4
MOOC 5

(g TEL _LIST OF PROGRAM ELECTIVES Am .qmn_._ ECE)
4 iBSEM CODE SUBJECT
o & SV - = ECP-% Probability Theory & Stochastic Processes
of Aud ECP-2- Speech and Audio Processing
y-tior ECP-3 Introduction to MEMS
Ele ECP-4 ~ Power Electronics :
X ECP-5 VLS
HancVi ECP-6 Antennas and Propagation
2 ECP-7 CMOS Design
: ECP-8 Bio-Medical Electronics
ECP-9 Scientific Coemputing
Vil ECP-10 Fiber Optic Communications
ECP-11 - Nano electronics
ECP-12 Microwave Theory and Techniques
ECP-13 Adaptive Signal Processing
Vil ECP-14 Wireless Sensor Networks
ECP-15 Satellite Communication
ECP-16 High Speed Electronics
ECP-17 Wavelets
ECP-18 Embedded systems
ECP-19 Mixed Signal Design
ECP-20 Error correcting codes
ECP-21 Digital Image & Video Processing
ECP-22 Mobile Communication and Networks







Bachelor of Technology (Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA
dic) : Scheme of Studies/Examination .

£, soscin Semester V (w.e.f. session 2020-2021)

S.No. Oo_:.m.a Subject - yami H.".H% Hours/ i|: Credits Examination Schedule Ewwwmv Duration
I | No. . Gonk . " | Week q . i of  Exam -
: _ c : : i : . s rs.)
A 1 T st Major Minor Practical [Total - |
s , SR O i Test Test : 2 :
= EC-301 - Electromagnetic Waves = 3:0:0 3 3 75 25 0 100 3
2 EC-303L Electromagnetic Waves Lab ~ (0:0:2 _ 2 1 - 40 60 . 100 3
3 " EC-305 Computer Organization & 3:0:0 3 3 75 25 0 io0 3
Architecture m
4 EC-307 Information Theory and Coding [3:0:0 m 3 3 75 25 0 . 100 3
SRR EC-309 . Digital Signal Processing - 3:0:0 | 3 3 75 25 0 100 3
6 EC-311L Digital Signal Processing Lab ~ [0:0:2 2 1 0 40 | 60 100 3
7 ECP* Program Elective-I 3:0:0 3 3 75 25 0 . 100 3
8 ECO* . Open Elective-I 3:0:0 3 3 75 25 0 100 3
9 **EC-313 Industrial Training-I1 2:0:0 2 - - *10 - *100 3
0
10 **EMC- Essence of Indian Traditional (3:0:0 3 - 100 - 0 100 3
903 . Knowledge
Total 27 20 550 230 120 900

* The course of both Program Elective and Open Elective will be offered at 1/3" strength or 20 students (whichever is smaller) of the section.

**EC-313 is a mandatory credit-less course in which the students will be evaluated for the industrial training undergone after 4th semester and
students will be required to get passing marks to qualify.

***MC-903 is a mandatory credit-less course in which the students will be required to get passing marks in the major test.

10(2252)
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Bachelor of u.on_:::om% ( Electronicsi& Communication Hnm:.ma:unu (Credit w»um&

Scheme of mE&om\_wNwEE»ac:

ECO-4

MOOC1 _ -

10(2253)
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LIST OF PROGRAM ELECTIVES

(B.TECH. ECE)

SEM

- CODE

SUBJECT

5sBCP-1

Probability Theory & mﬂoogmﬂo
. Processes 5

so v BCP-2

Speech’and Audio ProcesSing

S UNEVER D % st ¢ i SHKURUKSHETRA UNIVERSITY KURUKSHETRA
o, Studdi i
* # LIST OF OPEN ELECTIVES (B. Hmnmrﬁﬁmv _
SEM| CODE SUBJECT 1
. \% ECO-1 Computer Networks
ECO-2: Mechatronics
ECO-3 Electronic Measurement and Instruments
Renewable Energy Resources

ECP-5

& ECP-3 Introduction to MEMS ¢
~ECP-4 Power Electronics ¢
“VLSI Technology
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wun_.m_s. of Technology (Electronics & Communication Engineering) (Credit Based)
AURUI KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination
Semester VI (w.e.f. session 2020-2021)

8. No. | Course No. Subjéct 5 azi|  L:T:P|Hours/ |sCredits Examination Schedule (Marks) | Durati
. - | Week : .. : s f on of
- ¥l TR Gats] | A2 Major | Minor Practical [Total Erbun
: Tes il [ | Test | Test | i~ | (Hrs)
1 HM-901 Organizational Behavior i3 3:0:0 3 3 75 = 25 0 100 - 3
2 EC-302 Control System Engineering - 3:0:0 3 I 3 75 25 0 100 3
3 EC-304L Control System Engineering Lab - /| . 0:0:3 3 1.5 = 40 60 100 3
4 | EC-306 ' Verilog HDL 3:0:0] 3 3 75 25 0 100 3
5 EC-308L Verilog HDL Lab 0:0:3 3 1.5 ~ 40 60 100 3
6 EC-310L | Mini Project/Electronic Design Workshop 0:0:4 4 7 - 40 60 100 3
7 ECP* Program Elective-1I s 3:0:0 3 i3 75 25 0 100 3
8 ECO* Open Elective-II . 3:0:0 3 3 75 25 0 100 3
Total 25 & 20 375 245 180 800

*The course of both Program Elective and Open Elective will be offered at 1/37d strength or 20 students (whichever is smaller) of the
section. Note: All the students have to undergo 4 to 6 weeks Industrial Training after 6t semester which will be evaluated in 7th

semester.

10(2270)
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{LIST OF OPEN ELECTIVES. auﬁnu. ECE) | +

~t G4t [ISEM

A
CODE _i.l?. _ _SUBJECT __ .7 &t |TE]
n VI | ECO-5 = --Data mgoaﬁw!.,
. ECO-6 ZzEBo&m Communication’
ECO-7 - Consumer Electronics )
ECO-8 Transducers and Their Applications

MOOC 2

10(2271)

mo__-on-o of wgﬁouﬁuugnﬂon

LIST OF PROGRAM ELECTIVES

Iy
3] (B.TECH. _wﬁmu E
i |ZISEM CODE  SUBJECT
sz ovr ECP-6 gﬁousmm and Propagation -
S ECP-7 . - CMOS Design
of L -, ECP-8 Bio-Medical Electronics
ECP-9 * Scientific Computing
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mmo_._m_o_. of Technology (Electronics & Communication Engineering) (Credit Based)

KU IVER KURUKSHETRA UNIVERSITY KURUKSHETRA :
Studie Scheme of Studies/Examination : &
S e.f. ses 2) Semester VIl (w.e.f. session 2021-2022)
S.No. !|- Course ™ {. & | ZrSubject FH ¢ Hoursl : =) Credits mxma_smﬁ_os Schedule :smq_av Duration of Exam-
|| No. ¥ick | | Week | (Hrs) = -
: ti0al _sm_oq _<_=._2. Practical ._.oa_
o : S - Test Test , _ -
; Intellectual Property Rights for 3 1003 75 25 0 100 3
1 HM-904 | Technology Development & :
Management _ : _ :
2 ECP* Program Elective-1li -3:0:0 3 o3 75 25 0 100 3
3 ECP* Program Elective-IV 3:0:0 3 0% 3 75 25 0 100: 3
4 ECP* Program Elective-V .3:0:0 3 3 75 25 0 100 2
5 ECO* Open Elective-lli 23:0:0 3 W 75 25 0 100 3
6 EC401L | Project Stage-l -0:0:6 6 w. - 40 60 100 3
7 **EC-403 | Industrial Training-l 2:0:0 2 : - *100 - *100 3
Total 23 8 375 165 60 600

The course of both Program Elective and Ovmz Elective will be offered at: :wa strength or 20 students (whichever is smaller) of the section.
*EC-403 is a mandatory credit-less course in which the students will be evaluated for Em industrial training undergone after 6t mmsmm\aq and students will be
equired to get passing marks to qualify.

10(2290)
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mm%m_oq of ._.mosso_om< ( Electronics & Communication Engineering) (Credit Based)
TRA i KURUKSHETRA UNIVERSITY KURUKSHETRA
“CME © ningile mosoao of mEa_om\mxmB_:m:o:

LIST OF om.mz ELECTIVES Am ...mn: momw ELEGTIV <. iLIST OF PROGRAM ELECTIVES (B.TECH. moE
’EM | CODE SUBJECT : LODE CJEYT SEM | CODE SUBJECT i
| ECO-9 Bio-informatics s .
{ ECO-10 Electromechanical Energy Conversion  =: {5« vil ¢ | ECP-10 Fiber Optic Communications
ECO-11 Operating Systems  ECF- 30 el | ECP-11 ~ | Nano electronics
) ECO-12 Robotics R azve 1 1 ECP-12 Microwave Theory and ._.mozs_ncom_.
fil | ECO-13 ‘Machine Learning CRAY o o AdEidSE ECP-13 Adaptive Signal Processing
- | ECO-14 Soft Computing o o f2 0 [Vl ~ | ECP-14 Wireléss Sensor Networks -
ECO-15 Neural Networks and Fuzzy _.oo_o 21 fie|Cr ECP-15 Satellite Communication
ECO-16 Software Defined Radio: - . | ECP-16 High Speed Electronics
ECO-17 Statistics ard Operational Research _ ECP-17 Wavelets -~
ECO-18 | Biomedical Signal Processing ECP-18 Embedded systems
ECO-19 Internet of Things : ECP-19 Mixed Signal Design
ECO-20 Wireless Sensor Networks . ECP-20 Error correcting codes _
O ECP-21 Digital Image & Video Processing
ECP-22 Mobile Communication and Networks
viil ECP-23L loT Lab
ECP-24L Artificial Intelligence and Data Science Lab
ECP-25L Robotics Lab
ECP-26L Wireless Communication Lab
ECP-27L Microwave Communication Lab
ECP-28L Biomedical Lab

10(2291)
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aloro . Elettr =& Bacheloriof ._.m%:o_o@ﬁm_moﬂ_.oz_ommooaacs_nmﬁ_os m:m.:mm::e 33% mmmo&
JHSHET SiTY Ku xcwcxm:m._.mb UNIVERSITY KURUKSHETRA'
Schen s/Examis _ Scheme of Studies/Examination
griesie cn 20 U7 Semester Vill(w.e.f. session 2021-2022 )
3.No. | Course. Subject L:T:P | Hours/: | Credits -Examination Schedule (Marks) -. Duration
No.:« Week ol ‘of Exam. (Hrs.)
Major Minor Practical Total :
Test Test
1 ECP* 2 Program Elective-VI 3:0:0 3 3 75 25 w0 100 3
2 ECP* Program Elective-VIi 3:0:0 3 3 75 25 0 100 3
3 ECO* Open Elective-IV : 3:0:.0 3 3 75 25 0 100 3
4 ECO* Open Elective-V. - 3:0:0 03 3 75 25 0 100 3
5 EC-402L Project Stage-l 0:0:10 710 5 - 40 60 100 3
6 ECP* Program Elective Labs 0:0:4 4 2 - 40 60 100 3
Total 26 19 300 180 120 600

© The course of both Program Elective and Open Elective will be offered at 1/3% strength or 20 students (whichever is smaller) of the section.

10(2292)







mmosm_o_. of Technology ( Electronics & Communication Engineering) (Credit mmmm&

wlogy
KLiR! NIVERS KURUKSHETRA UNIVERSITY KURUKSHETRA <
tudies Scheme of mEa_mm\mxmB_:mﬁ_o: :
. it LIST OF OPEN ELECTIVES (B.TECH.ECE). ES R LIST OF PROGRAM ELECTIVES Rw TECH. ECE)
SEM | CODE SUBJECT SEM CODE ~ | SUBJECT ;
~ VI [ECO9 Bio-informatics e i ,.
orve:ECO-10 _Electromechanical Energy Conversion WVIL ECP-10 Fiber Optic Communications
) ECO-11 Operating Systems . il ECP-11 Nano electronics
. “ECO-12 Robotics ¥ 7 2 ECP-12 Microwave Theory and Techniques-
Vil | ECO-13 Machine Learning - 10 8 ECP-13 Adaptive Signal Processing
ECO-14 Soft Computing Vi ECP-14 Wireless Sensor Networks
ECO-15 Neural Networks and Fuzzy _.om_o G ECP-15 Satellite Communication
ECO-16 Software Defined Radio = - ECP-16 High Speed Electronics
ECO-17 Statistics and Operational Research ECP-17 Wavelets
ECO-18 Biomedical Signal Processing ECP-18 Embedded systems
ECO-19 Internet of Things o r ECP-19 Mixed Signal Design
ECO-20 Wireless Sensor Networks - ECP-20 Error correcting codes
_ ECP-21 Digital Image & Video Processing
ECP-22 Mobile Communication and Networks
Vil ECP-23L loT Lab
ECP-24L Artificial Intelligence and Data Science Lab
ECP-25L Robotics Lab
ECP-26L Wireless Communication Lab
ECP-27L Microwave Communication Lab
ECP-28L Biomedical Lab

10(2293)
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BS - 201 Optics and Waves

L T P Credit Major Minor Total Time
Test Test
3 - - 3 75 25 100 3h
Purpose | To introduce the fundamentals of wave and optics for the applications in
Engineering field.
Course Qutcomes
CO1 Familiarize with basic phenomenon used in propagation of waves.
CO2 Introduce the fundamentals of interference, diffraction, polarization and
their applications.
CO3 To make the students aware to the importance of Laser in technology.
Unit-1

Waves: Travelling waves, Characteristics of waves, Mathematical representation of
travelling waves, General wave equation, Phase velocity, Light source emit wave packets,
Wave packet and Bandwidth, Group velocity and real light waves.

Propagation of light waves: Maxwell’s equations, Electromagnetic waves and constitutive
relations, Wave equation for free-space, Uniform plane waves, Wave polarization, Energy
density, the pointing vector and intensity, Radiation pressure and momentum, Light waves at
boundaries, Wave incident normally on boundary, Wave incident obliquely on boundary: law
of reflection, Snell’s law and reflection coefficients.

Unit-1I

Interference: Principle of Superposition, Conditions for Sustained interference, Young’s
double slit experiment, Division of wave-front: Fresnel’s Biprism and its applications,
Division of amplitude: Interference due to reflected and transmitted light, Wedge-shaped thin
film, Newton’s rings and its applications, Michelson Interferometer and its applications.

Unit — 111

Diffraction: Types of diffraction, Fraunhofer diffraction at a single slit, Plane transmission
diffraction grating: theory, secondary maxima and secondary minima, width of principal
maxima, absent spectra, overlapping of spectral lines, determination of wavelength;
Dispersive power and resolving power of diffraction grating.

Polarization: Polarization of transverse waves, Plane of polarization, Polarization by
reflection, Double refraction, Nicol Prism, Quarter and half wave plate, Specific Rotation,
Laurent ‘s half shade polarimeter, Biquartz polarimeter.

Unit—1V

Laser: Stimulated Absorption, Spontaneous and Stimulated Emission; Einstein’s
Coefficients and its derivation, Population Inversion, Direct and Indirect pumping, Pumping
schemes, Main components of Laser, Gas lasers (He-Ne, CO), Solid state lasers (Ruby,
Neodymium, semiconductor), Dye laser, Characteristics of Laser, Applications of Laser.




Text/Reference Books:

1. P.XK. Diwan, Applied Physics for Engineers, Wiley India Pvt. Ltd., India

2. N. Subrahmanyam, B. Lal, M.N. Avadhanulu, A Textbook of Optics, S. Chand &
Company Ltd., India.

3. A. Ghatak, Optics, McGraw Hill Education (India) Pvt. Ltd., India.

4. E.Hecht, AR. Ganesan, Optics, Pearson India Education Services Pvt. Lt., India.

Note: The Examiner will be given the question paper template and will have to set
the question paper according to the template provided along with the syllabus.



!EC—ZOI Electronic Devices

Lecture [Tutorial Practical [Credit Major Test Minor Test Total Time

3 - - 3 75 25 100 3 Hrs.

Course Qutcomes (CO)

CO1  [To understand the concept of carrier transport phenomena in semiconductors and
diodes such as p-n junction diode and tunnel diode.

CO2  [To understand the detailed operation of BJT and calculation of its parameters
using transistor models.

CO3 To understand the operation, characteristics & parameters of FET and MOSFET.

CO4  [To understand the concept of different types of regulated power supplies
and Op-Amp based voltage regulators

UNIT-I

Charge Carriers Transport : Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion
current, drift current, mobility and resistivity; Generation and recombination of carriers; Continuity equation,
PN Junction: Basic Structure, small signal equivalent circuit of p-n diode, derivation of barrier potential and
diode current equation, Simple diode circuits: clipping, clamping and rectifiers, Zener diode and its application
as voltage regulator.

UNIT-1I

Bipolar Junction Transistor: Basic principle of operation, Current gains : derivation of «,8,Y and their
relationship. Various modes of operation of BIT, Base Width Modulation, Transistor hybrid model, h-parameter
equivalent circuit of transistor, Analysis of transistor amplifier using h-parameters, calculation of input
impedance, output impedance and voltage gain.

UNIT-111

Field Effect Devices: JFET : basic Operation and characteristics, drain and transfer characteristics, pinch off
voltage, parameters of JFET: Transconductance (gm), ac drain resistance (rq), amplification factor(u) ,Small
Signal Model & Frequency Limitations. MOSFET: basic operation, depletion and enhancement type, pinch-off
voltage, Shockley equation and Small Signal Model of MOSFET, MOS capacitor.

UNIT-1V

Regulated Power Supplies: Voltage Regulation, block diagram of DC regulated power supply, Zener diode
voltage regulators: transistor series voltage regulator, Transistor shunt voltage regulator, Controlled Transistor
Voltage Regulator, Op-Amp Series and shunt voltage regulator.

Text Books:

1. Millman & Halkias: Integrated Electronics, TMH.

2. Boylestad & Nashelsky: Electronic Devices & Circuit Theory, PHI.

Reference Books:

1. B.G. Streetman, Solid State Electronic Devices, Prentice Hall of India, New Delhi, 1995.
2. E 8. Yang, Microelectronic Devices, McGraw Hill, Singapore, 1988.

3. AS. Sedra and K.C. Smith, Microelectronic Circuits, Saunder's College Publishing, 1991,
4. S Salivahanan and N Naresh Kumar, Electronics devices and circuits, McGraw Hill,1998.

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



EC-203L Electronic Devices Lab

Lecture [TutorialPractical| Credit Practical Minor Test Total Time

- - 2 1 60 40 100 3 Hrs.

Course Outcomes (CO)

CO1 To teach the students how to experimentally plot the VI characteristics of
various diodes such as p-n diode, zener diode etc. find the threshold voltage
and zener breakdown voltage from the VI curve.

CcO2 To teach the students how to experimentally find the values of various
parameters of Transistor such as voltage gain, current gain etc.

CO3 To teach the students how to plot the input and output characteristics of
FET and MOSFET by experimental method.

CO4 To experimentally teach the students the concept of different
configurations of regulated power supplies using Zener diodes and
Op-Amp.

List of experiments:

1. To study the VI characteristics of p-n diode in forward and reverse bias and find the
threshold voltage from the VI curve.

2. To study the operation of Zener diode as a voltage regulator.

3. To study the operation of half-wave and full wave rectifiers and calculate their ripple factor
values. /

4. To study the operation of series and parallel Clippers using P-N junction diodes.

5. To study the operation of clampers using P-N junction diodes.

6. To experimentally plot the input and output characteristics of a given BJT transistor in CE
configuration and calculate its various parameters.

7. To experimentally plot the input and output characteristics of a given BJT transistor in CB
configuration and calculate its various parameters.

8. To study the transfer and drain characteristics of JFET and calculate its various parameters.
9. To study the transfer and drain characteristics of MOSFET and calculate its various
parameters.

10. To study the different types of negative feedback in two stage amplifier and to observe its
effects upon the amplifier parameters.

11. To study the Zener diode as a transistor series voltage regulator.

12. To study the Zener diode as a transistor shunt voltage regulator.

Reference Books:

1. Millman & Halkias: Integrated Electronics, TMH.
2. Boylestad & Nashelsky: Electronic Devices & Circuit Theory, PHI.
Note: Atleast ten (10) experiments from the above list are mandatory to perform for the

students.




EC-205 Digital Electronics

Lecture (TutoriailPractical| Credit| Major Test Minor Test Total | Time

3 - - 3 75 25 100 3 Hrs.

Course Outcomes (CO)

CO1 Students will be able to understand the basic logic gates and will be able to
apply minimization techniques for reducing a function upto six variables.

CO2 Students will be able to design combinational circuits and applications related
to them.

COo3 Students will be able to write the truth table, excitation table, characteristic
equations of various flip flops and to design the sequential circuits using Flip
flops.

CO4 Students will be able to familiarize with varied memory types and
various A/D, D/A Converters and their characteristics.

UNIT-1
Fundamentals of Digital Systems and Techniques: Digital signals, AND, OR, NOT, NAND, NOR and
Exclusive-OR operations, Boolean algebra, number systems: binary, sighed binary, octal, hexadecimal number,
binary arithmetic,one’s and two’s complements arithmetic, Codes:BCD codes, Excess-3, Gray codes, Error
detecting and correcting codes: parity check codes and Hamming code
Minimization Techniques:Basic postulates and fundamental theorems of Boolean algebra: Standard
representation of logic functions: SOP and POS forms, Simplification of switching functions using K-map and
Quine-McCluskey tabular methods,Don’t care conditions, Digital logic families: TTL, Schottky TTL and
CMOS logic, interfacing CMOS and TTL, Tri-statelogic.

UNIT-11
Combinational DigitalCircuits:Design procedure: Half adder, Full Adder, Half subtractor, Full subtractor ,
Parallel binary adder, parallel binary Subtractor, Carry Look Ahead adder, Serial Adder/Subtractor, BCD adder,
Binary Multiplier, Binary Divider, Multiplexer/ De-multiplexer, decoder, encoder, parity checker, parity
generators, code converters, Magnitude Comparator.

UNIT-1II
Sequential circuits: A 1-bit memory, the circuit properties of Bistable latch, the clocked SR flip flop, J- K, T
and D types flip flops, applications of flip flops: shift registers, serial to parallel converter, parallel to serial
converter, Synchronous and Asynchronous mod counter,FSM, sequence generator and detector.

UNIT-IV
A/D and D/A Converters: Digital to analog converters: weighted resistor/converter, R-2R Ladder
D/Aconverter, specifications for D/A converters, analog to digital converters: quantization and encoding,
parallel comparator A/Dconverter, successive approximation A/D converter, specifications for A/D converters
Semiconductor Memories and Programmable Logic Devices: Characteristics of memories, read only
memory (ROM), read and write memory (RAM), Programmable logic array, Programmable array logic,
Introduction to Field Programmable Gate Array (FPGA)

Text Books:

1. M. M. Mano, "Digital design", Pearson Education India, 2016.

2. Donald P. Leach and Albert Paul Malvino, Digital Principles and Applications, 8th Edition, TMH, 2003.
3. Taub Schilling, Digital Integrated Electronics, TMH

Reference Books:

1. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016.

2. AK. Maini, Digital Electronics, Wiley India

3. R P Jain, Modern digital electronics, TMH

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.




EC-207L Digital Electronics Lab
Lecture |TutoriallPractical| Credit Practical Minor Test Total | Time
- - 2 1 60 40 100 | 3 Hrs.
Course Outcomes (CO)
CO1 Students will be able to verify truth tables of basic logic gates and design
various gates using universal gates.
CO2 Students will be able to design various combinational circuits and verify their
operation.
Cco3 Students will be able to design different sequential circuits by using flip flops
and verify their operation.
CO4 Students will be to study and design various encoders and decoders.
List of experiments:

1. Familiarization with Digital Trainer Kit and associated equipment.

2. Study of TTL gates AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR.

3. Design and realize a given function using K-Maps and verify its performance.

4. To verify the operation of Multiplexer and De-multiplexer.

5. To verify the operation of Comparator.

6. To verify the truth table of S-R, J-K, T, D Flip-flops.

7. To verify the operation of Bi-directional shift register.

8. To design and verify the operation of 3-bit asynchronous counter.

9. To design and verify the operation of asynchronous Up/down counter.

10. To design and verify the operation of asynchronous Decade counter.

11. Study of Encoder and Decoder.

12. Study of BCD to 7 segment Decoder

Text Books:

1. M. M. Mano, "Digital design", Pearson Education India, 2016.
2. Donald P. Leach and Albert Paul Malvino, Digital Principles and Applications, 8th
Edition, TMH, 2003.
Note:Atleast ten (10) experiments from the above list are mandatory to perform for the

students.




ECE-209 Signals and Systems

Lecture [TutoriailPractical| Credit| Major Test Minor Test Total | Time

3 - - 3 75 25 100 3 Hrs.

Course Outcomes (CO)

At the end of this course, students will demonstrate the ability to

CO1 Analyze different types of signals.

CO2 Repfesent continuous and discrete systems in time and frequency domain
using different transforms.

CO3 Understand sampling theorem and its implications.

UNIT-1
Introduction to Signals: Continuous and discrete time signals, deterministic and stochastic signals, periodic
and a periodic signals, even and odd signals, energy and power signals, exponential and sinusoidal signals and
singular functions. Signal representation in terms of singular functions, orthogonal functions and their use in
signal representation
Introduction to Systems: Linear and non-linear systems, time invariant and time varying systems, lumped and
distributed systems, deterministic and stochastic systems, casual and non-causal systems, analog and
discrete/digital memory and memory less systems.

UNIT-1I
Random Variables: Introduction to Random Variables, pdf, cdf, moments, distributions, correlation functions.
Linear Time Invariant Systems: Introduction to linear time invariant (LTI) systems, properties of LTI
systems, convolution integral, convolution sum, causal LTI systems described by differential and difference
equations, Concept of impulse response.

UNIT-1IT
Discretization of Analog Signals: Introduction to sampling, sampling theorem and its proof, effect of
undersampling, reconstruction of a signal from sampled signal.
Fourier Series : Continuous time Fourier series (CTFS), Properties of CTFS, Convergence of Fourier series,
Discrete time Fourier Series (DTFS), Properties of DTFS , Fourier series and LTI system, Filtering.

UNIT-IV
Fourier Transform: Continuous Time Fourier Transform (CTFT), Properties of CTFT, Systems characterized
by linear constant- coefficient differential equations, Discrete time fourier transform (DTFT), Properties of
DTFT, Duality, Systems characterized by Linear constant coefficient difference equations.
Laplace Transform: Introduction to Laplace transform, Region of convergence for laplace transform, Inverse
laplace transform, Properties oflaplace transform, Analysis and characterization of LTI systems using laplace
transform, System function algebra and block diagram representations,Unilateral laplace transform.
Text Books:
1. Alan V. Oppenheim, Alan S. Willsky, S. Hamid Nawab, Signals and Systems, Prentice Hall
India, 2nd Edition, 2009
Reference Books:
1. Simon Haykins — “Signal & Systems”, Wiley Eastern
2. Tarun Kumar Rawat , Signals and Systems , Oxford University Press.
3. H. P. Hsu, “Signals and systems”, Schaum’s series, McGraw Hill Education, 2010.
4. M. J. Robert “Fundamentals of Signals and Systems”, McGraw Hill Education, 2007.
5. B. P. Lathi, “Linear Systems and Signals”, Oxford University Press, 2009.

Note: Question paper template will be provided to the paper setter.



ECE-211L Signals & Systems Lab

Lecture ([TutorialPractical| Credit Practical Minor Test Total Time

- - 2 1 60 40 100 3 Hrs.

Course Outcomes (CO)

CO1 To understand the basic concepts of software.

CO2 To explore properties of various types of signals and systems.

CO3 To explore different properties of signals and systems.

C0O4 To understand the concept of sampling in time and frequency

domain.

List of experiments:

205

OSSN

9.

10.
11.
12.
13.

Introduction of the MATLAB/SciLab/Octave software.

To demonstrate some simple signal.

To explore the effect of transformation of signal parameters (amplitude-scaling, time-
scaling and time- shifting).

To visualize the complex exponential signal and real sinusoids.

To identify a given system as linear or non-linear.

To explore the time variance and time invariance property of a given system.

To explore causality and non-causality property of a system.

To determine Fourier transform of a signal.

To determine Laplace transform of a signal.

To demonstrate the time domain sampling of bandlimited signals (Nyquist theorem).
To demonstrate the sampling in frequency domain (Discrete Fourier Transform).

To demonstrate the convolution and correlation of two continuous-time signals.

To demonstrate the convolution and correlation of two discrete-time signals.

Reference Books:

1. B. P. Lathi, “Linear Systems and Signals”, Oxford University Press, 2009.

2. Signals and Systems using Scilab, www.scilab.in.

3.Signals and Systems using Octave, www.octave.org

Note: Atleast ten (10) experiments from the above list are mandatory to perform for the students.




EC-213 Network Theory

Lecture [TutorialPractical| Credit| Major Test Minor Test Total | Time

g N . 3 75 25 100 | 3 Hrs.

Course Outcomes (CO)

CoO1 'To understand the concept of network topologies and the network analysis in
the time domain for solving simple and complex circuits.

CO2 Describe the circuit element models, network analysis using Laplace
transform and time domain behavior from the pole-zero plots.

CO3 Describe the characteristics & parameters of two port networks.

CO4 To understand the concept of filters and synthesis of one port networks.

UNITI

INTRODUCTION: - Principles of network topology, graph matrices, Network Analysis (Time-Domain):
Singularity Functions, Source-Free RC, RL, Series RLC, Parallel RLC circuits, Initial & Final Conditions,
Impulse & Step Response of RC, RL, Series RLC, Parallel RLC circuits.

UNIT 2

NETWORK ANALYSIS (using Laplace Transform): - Circuit Element Models, Transient Response of RC,
RL, RLC Circuits to various excitation signals such as step, ramp, impulse and sinusoidal excitations using
Laplace transform.

NETWORK FUNCTIONS: - Terminal pairs or Ports, Network functions for one-port and two-port networks,
poles and zeros of Network functions, Restrictions on pole and zero Locations for driving point functions and
transfer functions.
UNIT 3
CHARACTERISTICS AND PARAMETERS OF TWO PORT NETWORKS: - Relationship of two-port
variables, short-circuit admittance parameters, open circuit impedance parameters, transmission parameters,
hybrid parameters, relationships between parameter sets, Inter-connection of two port networks.
UNIT 4

TYPES OF FILTERS AND THEIR CHARACTERISTICS: - Filter fundamentals, constant-k and m-derived
low-pass and high-pass filters.
NETWORK SYNTHESIS: - Causality & Stability, Hurwitz Polynomials, Positive real functions, Synthesis of
one port networks with two kind of elements.
TEXT BOOKS:
1. Fundamentals of Electric Circuits: Charles K. Alexander, Matthew N. O. Sadiku, McGraw Hill

Education

Network Analysis: M.E. Van Valkenburg, PHI
FERENCE BOOKS:

Network Analysis & Synthesis: F. F. Kuo, John Wiley.

Circuits & Networks: Sukhija & Nagsarkar, Oxford Higher Education.

Basic Circuit Theory: DasoerKuh, McGraw Hill Education.

Circuit Analysis: G.K. Mithal, Khanna Publication.

%P’N.—EP

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



ES-201 | Essentials of Information Technology

Lecture [TutorialPractical Credit| Major Test Minor Test | Total | Time

3 - - 3 75 25 100 | 3 Hrs.

Course Outcomes (CO)

CO1 Develop basic computational thinking. Learn how to reason with
variables, state transitions, conditionals, and iteration

CO2 Understand the notion of data types, and higher order data structures such
as lists, tuples, and dictionaries.

CO3 Dcvelop a basic understanding of computer systems -architecture, OS,
mobile and cloud computing.

CO4 Learn basic SQL programming

UNIT-I

Python Programming: Familiarization with the basics of Python programming, process of writing a program,
running it, and print statements; simple data-types: integer, float, string. The notion of a variable, and methods
to manipulate it, Knowledge of data types and operators: accepting input from the console, assignment
statement, expressions, operators and their precedence. Conditional statements: if, if-else, if-elsif-else; Notion of
iterative computation and control flow: for, while, flowcharts, decision trees and pseudo code

UNIT-II

Idea of debugging: errors and exceptions; debugging: pdb, break points. Sequence datatype: Lists, tuples and
dictionary, Introduce the notion of accessing elements in a collection using numbers and names. Sorting
algorithm: bubble and insertion sort; count the number of operations while sorting. Strings: Strings in Python :
compare, concat, substring. Data visualization using Pyplot: line chart, pie chart, and bar chart.

UNIT-III

Computer Systems and Organisation: description of a computer system and mobile system, CPU, memory,
hard disk, I/O, battery, power. Types of software:Types of Software — System Software, Utility Software and
Application Software, how an operating system runs a program, operating system as a resource manager. Cloud
Computing: Concept of cloud computers, cloud storage (public/private),and brief introduction to parallel
computing.

UNIT-1IV

Relational databases: idea of a database and the need for it, relations, keys, primary key, foreign key; use SQL
commands to create a table, foreign keys; insert/delete an entry, delete a table. SQL commands: select, project,
and join; indexes. Basics of NoSQL databases: Mongo DB

Text Books:

1. Python Programming: A modular approach by Sheetal Taneja and Naveen Kumar Pearson
Reference Books:

1. Python Programming - Using Problem Solving Approach by Reema Thareja Oxford Publication.
2. Database Management System a Practical Approach by Rajiv Chopra by S. Chand

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



MC-901

ENVIRONMENTAL SCIENCES

Lecture | Tutorial | Practical | Credit | Major Minor Test | Total | Time
Test
3 - - - 75 25 100 | 3 Hrs.
Purpose | Tolearn the multidisciplinary nature, scope and importance of
Environmental sciences.
Course Outcomes
CO1 The students will be able to learn the importance of natural resources.
CO2 To learn the theoretical and practical aspects of eco system.
Cco3 Will be able to learn the basic concepts of conservation of biodiversity.
CO4 The students will be able to understand the basic concept of sustainable

development.

UNIT 1

The multidisciplinary nature of environmental studies. Definition, Scope and Importance.
Need for public awareness. Natural Resources: Renewable and Non-Renewable Resources:
Natural resources and associated problems.

(a) Forest Resources: Use and over-exploitation, deforestation, case studies. Timber
eztraction, mining, dams and their effects on forests and tribal people.
(b) Water Resources- Use and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams-benefits and problems.
(c) Mineral Resources- Use and exploitation, environmental effects of extracting and

using mineral resources, case studies.

(d) Food Resources- World Food Problems, changes caused by agriculture and
overgazing, effects of modem agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies.

(e) Energy Resources- Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources. Case studies.

(f) Land Resources- Land as a resource, land, degradation, man induced landslides, soil
erosion and desertification. '

Role of an individual in conservation of natural resources.Equitable use of resources for
sustainable lifestyle.

UNIT 11

Ecosystem-Concept of an ecosystem. Sturcture and function of an ecosystem. Producers,
consumers and decomposers. Energy flow in the ecosystem. Ecological Succession. Food
Chains, food webs and ecological pyramids. Introduction, types, characteristic features,
structure and function of the following ecosystem-

a.

b.
C.
d

Forest Ecosystem

Grassland Ecosystem

Desert Ecosystem

. Aquatic Ecosystems(ponds,

oceans, esturaries

streams,

lakes, rivers,



Field Work. Visit to a local area to document Environment assets-
river/forest/grassland/hill/mountain. Visit to a local polluted site- Urban /Rural
Industrial/Agricultural. Study of common plants, insects and birds. Study of simple
ecosystems-pond, river, hill, slopes etc. (Field work equal to 5 lecture hours).

UNIT III

Biodiversity and its conservation. Introduction, Definition: genetic, species and ecosystem
diversity. Biogeographical classification of India. Value of biodiversity: consumptive use,
productive use, social, ethical, aesthetic and option values. Biodiversityof global, National
and local levels. India as a mega-diversity nation Hot spots of Biodiversity. Threats to
biodiversity: Habitat loss, poaching of wild life, man-wildlife conflicts. Endangered and
endemic species of India.Conservation of Biodiversity- In situ and Ex-Situ conservation of
biodiversity.

Environmental Pollution Definition. Cause, effects and control measures of- (a) Air
Pollution (b) Water Pollution (c) Soil Pollution (d) Marine Pollution (¢) Noise Pollution (f)
Thermal Pollution (g) Nuclear Hazards

Solid waste management- cause, effects and control measures of urban and industrial wastes.
Role of an individual in prevention of pollution.Pollution case studies. Disaster management:
floods, earthquake, cyclone and landslides

UNIT IV

Social Issues and the Environment. From unsustainable to sustainable development. Urban
problems related to energy. Water conservation, rain water harvesting, watershed
management. Resettlement and rehabilitation of people: Its problems and concerns. Case
Studies. Environmental ethics-issues and possible solutions. Climate change, global warming,
acid rain, ozone layer depletion, nuclear accidents and holocaust. Case studies. Wasteland
Reclamation. Consumerism and waste products. Environment Protection Act. Air (Prevention
and Control of Pollution) Act. Water (Prevention and Control of Pollution) Act. Wildlife
Protection Act. Forest Conservation Act. Issues involved in enforcement of environmental
legislation. Public Awareness. Human population and the Environment. Population growth,
variation among nations. Population explosion-Family Welfare Programme. Environment and
human health. Human rights. Value Education. HIV/AIDS, Women and Child Welfare. Role
of Information Technology in Environment and Human Health. Case Studies. Drugs and their
effects; Useful and harmful drugs; Use and abuse of drugs; Stimulant and depressan  drugs.

Concept of drug de-addiction. Legal position on drugs and laws related to drugs.



Text Books

1. Environmental Studies- Deswal and Deswal. Dhanpat Rai & Co.

2. Environmental Science & Engineering Anandan, P. and Kumaravelan, R. 2009. Scitech
Publications (India) Pvt. Ltd., India

3. Environmental Studies. Daniels Ranjit R. J. and Krishnaswamy. 2013. Wiley India.

4. Environmental Science- Botkin and Keller. 2012. Wiley , India

Note: The Examiner will be given the question paper template and will have to set
the question paper according to the template provided along with the syllabus



Syllabus
B.Tech ECE IV Semester
(Credit Based)
(2019-20)



BS-204

HIGHER ENGINEERING MATHEMATICS

Lecture

Tutoria | Practical | Credit | Major | Minor Total Time
1 Test Test

5 = 3 75 25 100 3h

Purpose

The objective of this course is to familiarize the prospective Engineers with
Laplace Transform, partial differential equations which allow deterministic
mathematical formulations of phenomena in engineering processes and to study
numerical methods for the approximation of their solution. More precisely, the

objectives are as under:

Course Outcomes

Co1 Introduction about the concept of Laplace transform and how it is useful in solving

the definite integrals and initial value problems.

CO2 To introduce the Partial Differential Equations, its formation and solutions for

multivariable differential equations originated from real world problems.

CO3 To introduce the tools of numerical methods in a comprehensive manner those are

used in approximating the solutions of various engineering problems.

CO4 To familiar with essential tool of Numerical differentiation and Integration needed

in approximate solutions for the ordinary differential equations.

UNIT-1

Laplace Transform
Laplace Transform, Laplace Transform of Elementary Functions, Basic properties of Laplace Transform,
Laplace transform of periodic functions, finding inverse Laplace transform by different methods, Convolution
theorem, solving ODEs by Laplace Transform method.

UNIT-2
Partial Diffe rential Equations
Formation of Partial Differential Equations, Solutions of first order linear and non-linear PDEs, Charpit’s
method, Solution to homogenous linear partial differential equations (with constant coefficients) by
complimentary function and particular integral method.

UNIT-3
Numerical Methods-1
Solution of polynomial and transcendental equations: Bisection method, Newton-Raphson method and Regula-
Falsi method, Finite differences, Relation between operators, Interpolation using Newton’s forward and
backward difference formulae. Interpolation with unequal intervals: Newton’s divided difference and
Lagrange’s formulae.

UNIT-4
Numerical Methods-2
Numerical Differentiation using Newton’s forward and backward difference formulae, Numerical integration:
Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules, Ordinary differential equations: Taylor’s seties, Euler and
modified Euler’s methods. Runge-Kutta method of fourth order for solving first and second order equations.

Textbooks/References:

1. S.I. Farlow, Partial Differential Equations for Scientists and Engineers, Dover Publications, 1993. AICTE
Model Curriculum in Mathematics.

2. R. Haberman, Elementary Applied Partial Differential equations with Fourier Series and Boundary Value
Problem, 4th Ed., Prentice Hall, 1998.




3. Ian Sneddon, Elements of Partial Differential Equations, McGraw Hill, 1964.

4, Manish Goyal and N.P. Bali, Transforms and Partial Differential Equations, University Science Press,
Second Edition, 2010,

5. N.P.Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.

6. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

7. Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008.

8. P.Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand & Company, 2nd Edition,

Reprint 2012.
9. S.S. Sastry, Introductory methods of numerical analysm PHI, 4th Edition, 2005.
10. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
11. Erwin Kreyszig and Sanjeev Ahuja, Applied Mathematics-II, Wiley India Publication, Reprint, 2015.

Note: The Examiner will be given the question paper template and will have to set the question paper
according to the template provided along with the syllabus.



HM- 903 Soft Skills & Interpersonal Communication

Lecture [TutorialPracticall Credit| Major Test Minor Test | Total | Time

3 - - 3 75 25 100 | 3 Hrs.

Course Outcomes (CO)

CO1 Develop basic understanding of Communication

co2 Understand the process of communication and speaking

CO3 Develop the Personality concepts and its implementation

CO4 Develop the basic of Group Discussion and interviews

UNIT-I
Communication: Introduction Verbal, Non-Verbal, kinesics, proxemics, chronemics, Types of communication,
extrapersonal communication, intrapersonal communication, intrapersonal communication, mass
communication,Creativity in communication, Role of communication, flow of Communication and its need,
Persuasive communication and negotiation;Time management in Persuasive communication, Importance of
Persuasive Communication

UNIT-11
Barriers in the way of communication, noise, intrapersonal barriers, interpersonal barriers,organizational
barriers, Extrapersonal barriers, Basics of communication:importance of communicationprocess of
communication, objectives and characteristics of communication,Communication skills: Accent, Intonation,
Phonetics, Speaking skills, Confidence, clarity, Fluency,Quality,pronunciation

UNIT-IIT
Personality Development; what is personality? Role of personality,Heredity, Environment, situation, Basics of
personality, Soft skills; Needs and training, Activity in soft skills, Organizational skill;introduction and its need
,basics principles for Organization skills,Stress management;Introduction, Stress at home and office, Stress
prevention, analyze the model of stress.

UNIT-1IV
Group discussion, form of Group discussion, strategy for Group discussion, discussing problems and solution,
Oral presentation, introduction, planning, Occasion, Purpose, Modes of delivery, Resume making;Purpose of
Resume, Resume design and structure, contents in Resume, types of resume, Job interview, introduction,
objective of Interview, types of interview, stages of interview,Face to face interview and campus interview

Text Books:

1.Technical Communication Principles and Practice by Meenakshi Raman and Sangeeta Sharma by Oxford
Publication

Reference Books:

1.Personality Development and soft skills by Barun K. Mitra, Oxford Publication

2.Communication Skills For Engineers by C.Muralikrishna and Sunita Mishra, Pearson Pub.

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



EC-202 Digital Communication

Lecture [Tutorial| Practical| Credit | Major Test Minor Test Total Time

3 - - 3 75 25 100 3 Hrs.

Coursc Outcomes (CO)

CO1 [To learn digitization of analog signal by pulse modulation system and analyze their system
performance

CO2 |To analyze different baseband transmission schemes and their performance

CO3 [Tolearn and understand different digital modulation schemes and compute the bit error performance

CO4 [To analyze different modulation tradeoffs and different equalization techniques.

UNIT-1
Pulse modulation.Sampling process. Pulse Amplitude and Pulse code modulation (PCM),Differential pulse code
modulation. Delta modulation, Noise considerations in PCM, Time Division multiplexing.Quantization noise in
delta modulation, The O/P signal to quantization noise ratio in delta modulation, O/P signal to noise ratio in
delta modulation, varients of DM.
UNIT-II
Base Band Pulse Transmission: Matched filter and its properties, average probability of symbol error in binary
enclosed PCM receiver, Intersymbol interference, Nyquist criterion for distortionless base band binary
transmission, ideal Nyquist channel raised cosine spectrum, correlative level coding Duo binary signalling,
tapped delay line equalization, adaptive equalization, LMS algorithm, Eye pattern.
UNIT-1II
Elements of Detection Theory, Optimum detection of signals in noise,Coherent communication with
waveforms- Probability of Error evaluations.
Pass band Digital Modulation schemes- ASK, Phase Shift Keying, Frequency Shift Keying,Quadrature
Amplitude Modulation, Continuous Phase Modulation and Minimum Shift Keying. Signal space diagram and
spectra of the above systems, effect of intersymbol interference, bit symbol error probabilities,
synchronization.
UNIT-1V
Digital Modulation tradeoffs.Optimum demodulation of digital signals over band-limited channels- Maximum
likelihood sequence detection (Viterbi receiver).Equalization Techniques.Synchronization and Carrier
Recovery for Digital modulation.
Text Books:
1.Haykin S., "Communications Systems", John Wiley and Sons, 2001.
2.Proakis J. G. and Salehi M., "Communication Systems Engineering", Pearson Education, 2002.
3. Taub H. and Schilling D.L., "Principles of Communication Systems”, Tata McGraw Hill, 2001.

Reference Books:
1.Proakis J.G., " 'Digital Communications", 4th Edition, McGraw Hill, 2000.
2.Lathi B.P., “ Modern Digital and Analog Communication”, 4t edition, Oxford university Press,
2010



EC-204L | COMMUNICATION LAB
Lecture ([TutorialPractical| Credit Practical Minor Test Total Time
= - 2 1 60 40 100 2 Hrs.

Course OQutcomes (CO)
Upon completion of the course, students will be able to

Cco1 Generate and analyze Analog Modulated and demodulated Signals.

CO2 Test & observe the outputs of different types of analog detectors.

CO3 Generate and analyze digital Modulated and demodulated Signals.

CO4 Test & obscrve the outputs of different types of digital detectors.
List of experiments:

O 0NN W -

: To study and Perform Amplitude Modulation & Demodulation.

: To study and Perform Frequency Modulation and Demodulation.

: To study and Perform Pulse Amplitude Modulation and Demodulation.
: To study and Perform Pulse Width Modulation and Demodulation.

: To study and Perform Pulse Position Modulation and Demodulation.

: To study and Perform Pulse Code Modulation and Demodulation.

: To study and Perform Time Division Multiplexing (TDM) system.

: To study and Perform Amplitude Shift Keying (ASK) Modulation and De- Modulation.
: To study and Perform Frequency Shift Keying (FSK) Modulation and De-Modulation.

10: To study and Perform Phase Shift Keying (PSK) Modulation and De-Modulation.

11: To study and Perform Quadrature Phase Shift Keying (QPSK) Modulation and De-

Modulation.
12: To study and perform Adaptive Delta Modulation and demodulation.
13. To study Base Band Transmission and calculate bit error rate.

Note: At least ten (10) experiments from the above list are mandatory to perform for

the students.

Reference Books:
1. Taub & Schilling, Principles of Communication Systems, McGraw Hill Publications,
(1998) 2nd ed.

2. Simon Haykin, Communication Systems, John Wiley Publication, 3rd ed.

3. Sklar, Digital Communications, Prentice Hall-PTR, (2001) 2nd ed.

4. Lathi B. P., Modem Analog and Digital Communication, , Oxford University Press,
(1998) 3rd




EC-206 Analog Circuits

Lecture (TutorialPractical| Credit| Major Test Miner Test Total | Time

3 - - 3 75 25 100 3 Hrs.

Coursc OQutcomes (CO)

Cco1 To make the students understand the analysis of various BJT and FET
amplifiers using small signal models.

Cc02 To teach the students the concept of describe the frequency response of
multistage amplifiers and the detailed concept of feedback topologies.

CcO3 To make the students learn various oscillator circuits using both Op-Amp
and BJT.

CO4 To teach the students the various application circuits of Op-Amp and
designing for a given specification.

UNIT-I

Amplifier Models: Amplifier types: Voltage amplifier, current amplifier, trans-conductance amplifier and
trans-resistance amplifier, comparison based on input impedance and output impedance. Small signal analysis of
BJT amplifiers: CE, CB and CC amplifiers using r. model, small signal analysis of the CS JFET amplifiers,
estimation of voltage gain, input resistance, output resistance etc, design procedure for particular specifications
of amplifiers. UNIT-11

Transistor Frequency Response: Class A, class B, class C amplifiers: calculation of maximum efficiency.
Frequency response of the amplifiers: low frequency, mid-frequency and high frequency region. Effect of
cascading of amplifiers on the frequency response, cut-off frequencies, Bandwidth and voltage gain. Miller
effect, Feedback in amplifiers: Voltage series, current series, voltage shunt, current shunt, effect of feedback on
gain, bandwidth, input impedance, output impedance.

UNIT-III

Oscillators: Barkhausen criterion for oscillators, types of Oscillators: RC phase shift oscillator, Wien bridge
oscillator, LC oscillators : Hartley oscillator, Collpit oscillator, derivation of frequency of oscillation for BJT and
Op-amp configurations, 555 timer: operation as astable and monostable multivibrator.

UNIT-IV

Op-Amp Applications: Simple op-amp circuits: adder, subtractor, Schmitt trigger, Differential amplifier:
calculation of differential gain, common mode gain, CMRR, OP-AMP design: design of differential amplifier
for a given specification, design of gain stages and output stages.

Text Books:

1. Millman & Halkias: Integrated Electronics, TMH.
2. Boylestad & Nashelsky: Electronic Devices & Circuit Theory, PHI.

Reference Books:

1. B.G. Streetman, Solid State Electronic Devices, Prentice Hall of India, New Delhi, 1995.
2. E S. Yang, Microelectronic Devices, McGraw Hill, Singapore, 1988,

3. A.S. Sedra and K.C. Smith, Microelectronic Circuits, Saunder's College Publishing, 1991.
4. S Salivahanan and N Naresh Kumar, Electronics devices and circuits, McGraw Hill,1998.

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



EC-208L Analog Circuits Lab
Lecture [TutoriallPractical| Credit Practical Mineor Test Total | Time
- - 2 1 60 40 100 3 Hrs.
Course Outcomes (CO)
CcO1 To design and calculate the gain, frequency response etc. of the
various configuration of transistor amplifier.
CcO2 To make students Design various RC oscillators using Op-Amp 741 for a
given frequency of oscillation.
CO3 To make students Design various RC oscillators using BJT for a given
frequency of oscillation.
CO4 o teach the students the design of various Op-Amp circuits such as
adder, subtractor etc.

List of experiments:

1. To design a simple common emitter (CE) amplifier circuit using BIT and find its gain

and frequency response. To design a differential amplifier using BJT and calculate its
gain and frequency response.

2. To design a BJT emitter follower and determine is gain, input and output impedances.

3. To design and test the performanee of Phase shift Oscillator using Op-Amp 741.

4. To design and test the performance of Wien bridge oscillator using Op-Amp 741.

5. To design and test the performance of BIT - RC Phase shift Oscillator for f0 < 10
KHz.

6. To design and test the performance of BJT — Hartley Oscillators for RF range f0
>100KHz.

7. To design and test the performance of BJT — Colpitt Oscillators for RF range f0
>100KHz.

8. To design an astable multivibrator using 555 timer.

9. To design a monostable multivibrator using 555 timer.

10. To design Schmitt trigger using Op-amp and verify its operational characteristics.

11. To design an adder circuit using Op-Amp to add three dc voltages.

12. To design a subtractor using Op-Amp to subtract DC voltages vl and v2.
Reference Books:

1. Millman & Halkias: Integrated Electronics, TMH.
2. Boylestad & Nashelsky: Electronic Devices & Circuit Theory, PHI
3. S Salivahanan and N Naresh Kumar, Electronics devices and circuits, McGraw Hill, 1998.

Note: Atleast ten (10) experiments from the above list are mandatory to perform for the

students.




EC-210 MICROPROCESSORS AND MICROCONTROLLER

Lecture [TutoriallPractical| Credit| Major Test Minor Test Total | Time

3 - - 3 75 25 100 3 Hrs.

Course Outcomes (CO)

Co1 Acquired knowledge about the architecture of Microprocessors and
Microcontrollers.

CcO2 Acquired knowledge about instruction set and programming concept of
IMicroprocessors and Microcontrollers in assembly and C language.

Co3 To understand peripheral interfacing with Microprocessors and
Microcontrollers.

CO4 To design the systems /models based on Microprocessors and
Microcontrollers

UNIT-I

Evolution of Microprocessor, Introduction to 8-bit Microprocessor 8085 architecture, Pin Details 8085

Microprocessor, 8086 Architecture description of data registers, address registers; pointer and index registers,

PSW, Queue, BIU and EU, 8086 Pin diagram descriptions. Generating 8086 CLK and reset signals using 8284.

WAIT state generation. Microprocessor BUS types and buffering techniques, 8086 minimum mode and

maximum mode CPU module, 8086 CPU Read/Write timing diagrams in minimum mode and maximum mode.
UNIT-1I

8051 Architecture, On-chip memory organization — general purpose registers, SFR registers, Internal RAM and
ROM, Oscillator and Clock circuits. Pin Diagram of 8051, /O Pins, Port, Connecting external memory,
Counters and Timers, Purpose of TCON & TMOD registers, Serial data transmission/reception and transmission
modes, Purpose of SCON & PCON registers, Different Types of Interrupts, Purpose of Time Delays, 8051
addressing modes.

UNIT-11T

8086 Instruction format, addressing modes, Data transfer instructions, string instructions, logical instructions,
arithmetic instructions, transfer of control instructions; process control instructions. 8051 Data transfer
instructions, arithmetic and logical instructions, Jump and Call instructions, VO port, Timer and Counter
programming, Serial port and Interrupt programming, Assembly language programs.

UNIT-1IV

Memory devices, Address decoding techniques, Interfacing SRAMS; ROMS/PROMS, 8086 nterrupt
mechanism; interrupt types and interrupt vector table. Intel’s 8255 - description and interfacing with 8086,
ADCs and DACs, - types operation and interfacing with 8086.

Interfacing of Matrix Keyboards, ADC, DAC, Temperature Sensor, Stepper Motor with 8051,
Text Books:

1. D.V.Hall, Microprocessors and Interfacing, McGraw Hill 2nd ed.
2. Kemneth Ayala,” The 8051 Microcontroller” 3rd ed. CENGAGE Learning.



3. M.A. Mazidi, J.G. Mazidi, R. D. McKinlay,” The 8051 Microcontroller and Embedded systems using
assembly and C” -2nd Ed, Pearson Education.

4. Liu, Gibson, “Microcomputer Systems: The 8086/88 Family”, 2nd Edition, PHL,2005.

5. Bamry B. Brey, “The Intel Microprocessor8086/8088, 801867, Pearson Education, Eighth Edition,

2009.
6. Uffenback, “The 8086 Family Design” PHI, 2nd Edition.

“-‘\
Reference Books:

1. Mke Predko, “Programming and Customizing the 8051 Microcontroller”, TMH.
2. Manish K Patel,”Microcontroller based embedded system”, McGraw Hill Education.

Note: Separate paper template will be provided to the paper setter for setting the question paper of end term
semester examinations.



EC-212L MICROPROCESSORS AND MICROCONTROLLER LAB

Lecture [TutorialPractical| Credit Practical Minor Test Total Time

- - 2 1 60 40 100 3 Hrs.

Course Outcomes (CO)

CO1 [To familiarization with 8085, 8086 Microprocessors and 8051
Microcontrollers,

C0O2 Ability to write an assembly language program for 8086 Microprocessors as
well as C language program for 8051 Microcontroller.

CcO3 Ability to interfacing the various Peripheral to 8086 Microprocessors and
8051 Microcontrollers.

CO4 Ability to design the systems based on 8051 Microcontrollers.

List of experiments to be performed using 8086 and 8051 Microcontrollers
For 8086 Microprocessor write an Assembly Language Program to

Add/ Sub two 16 bit numbers.
Multiply two 16 bit unsigned/ signed numbers.
Divide two unsigned/ signed numbers (32/16 , 16/8, 16/16, 8/8 )
Find smallest/ largest number from array of n numbers.
Arrange numbers in array in ascending/ descending order.
Convert Hex to Decimal, Decimal to Hex.
Compare two strings using string instructions / without using string instructions.
Display string in reverse order, string length, Concatenation of two strings.
To find 1’s and 2’s complement of a number.
To find the Fibonacci Series.
To find Log of a given number using look up table.
To find Factorial of a number.
To write an ALP using 8051 Microcontrollers to perform addition, subtraction, multiplication and
division of two eight bit numbers.
14 To write an ALP using 8051 Microcontrollers to perform logical operation i.e., AND, OR, XOR and
Complement of two eight bit numbers.
15 To write an ALP using 8051 Microcontrollers to perform multi byte addition and subtraction of
unsigned number.
16 To write an embedded C program using 8051 Microcontrollers for interfacing LCD to display message
“LCD Display” on LCD screen.
17 To write an embedded C program using 8051 Microcontrollers for interfacing keypad to port PO
.Whenever a key is pressed; it should be displayed on LCD.
18 To write an embedded C program using 8051 Microcontrollers for interfacing a switch and a buzzer to
two different pins of a Port such that the buzzer should sound as long as the switch is pressed.
19 To write an embedded C program using 8051 Microcontrollers for interfacing stepper motor to rotate
clockwise and anticlockwise directions.
20 To write an embedded C program using 8051 Microcontrollers for interfacing relay and buzzer.
Reference Books:

OO0 1Ot bW N —

—_——
—_

—_
w N

1. Kenneth Ayala,” The 8051 Microcontroller” 3rd ed. CENGAGE Learning.
2. M.A. Mazidi, J.G. Mazidi, R. D. McKinlay,” The 8051 Microcontroller and Embedded systems using
assembly and C” -2nd Ed, Pearson Education.
Note: Atleast ten (10) experiments from the above list are mandatory to perform for the students.



ES -202 BASICS OF ANALOG COMMUNICATION

Lecture | Tutorial |Practical| Credit Major Test Minor Test Total Time
3 - - 3 75 25 100 | 3 Hrs.

Course Outcomes (CO)

Upon completion of the course, students will be able to

CO1 |Describe different types of noise and predict its effect on various analog
communication _systems. 3
CO2 [Understand and analyze various Amplitude modulation and demodulation methods.
CO3 |Understand and analyze Angle modulation and demodulation methods.

CO4 |Understand the concepts of Transmitters and Receivers and their circuits.

Unit-I

Communication system and Noise: Constituents of communication system, Modulation,
Bandwidth requirement, Noise, Classification of noise, Resistor noise, Multiple resistor noise
sources, Noise Temperature, Noise bandwidth, Noise figure, its calculation and measurement,
Bandpass noise representation, Noise calculation in Communication Systems: Noise in
Amplitude Modulated System, Noise in angle modulated systems.

Analog Modulation Techniques: Theory of amplitude modulation, AM power calculations,
AM modulation with a complex wave, Concepts of angle modulation, Theory of frequency
modulation, Mathematical analysis of FM, Spectra of FM signals, Narrow band FM, Wide
band FM, Phase modulation, Phase modulation obtained from frequency modulation,
Comparison of AM, FM & PM.

Unit-IT
AM Transmission: Generation of Amplitude Modulation, Low level and high level
modulation, Basic principle of AM generation, Square law modulation, Vander bijl
modulation, Suppressed carrier AM generation (Balanced Modulator) ring Modulator.
AM Reception: Tuned Ratio Frequency (TRF) Receiver, Super heterodyne Receiver, RF
Amplifier, Image Frequency Rejection, Cascade RF Amplifier, Frequency Conversion and
Mixers, Tracking & and Alignment, IF Amplifier, AM detectors, Distortion in diode
detectors, AM receiver characteristics.

Unit-II1
FM Transmission: FM allocation standards, Generation of FM by direct method, Varactor
diode Modulator, Indirect generation of FM, The Armstrong method RC phase shift method,
Frequency stabilized reactance FM transmitter, FM stereo transmitter, Noise triangle.
FM Reception: Direct methods of Frequency demodulation, Frequency discrimination
(Balanced slope detector), Foster seelay of phase discriminator, Ratio detector, Indirect
method of FM demodulation, FM detector using PLL, Pre-emphasis / de-emphasis, FM
receiver, FM stereo receiver.

Unit-IV
SSB Transmission: Introduction, Advantages of SSB Transmission, Generation of SSB, The
Filter method The Phase Shift Method, The Third Method, Pilot Carrier SSB, Vestigial Side-
band Modulation (VSB), VSB-SC, Application of AM and FM in TV transmission.



SSB Reception: SSB Product Demodulator, Balanced Modulator as SSB Demodulator, Pilot
Carrier SSB Receiver, Modern Communication Receiver.

Analog Pulse Modulation: Introduction, Pulse amplitude modulation (PAM), PAM
Modulator Circuit, Demodulation of PAM Signals, Pulse Time Modulation (PTM): Pulse
Width Modulation (PWM), Pulse Position Modulation (PPM), PWM and PPM Demodulator,

Text Books
1. Kennedy, G., Electronic Communication Systems, McGraw-Hill (2008) 4th ed.
2. Lathi.B.P.,Modern Digital and Analog Communications Systems 3rd ed.

Reference Books: i

1.Taub, H., Principles of Communication Systems, McGraw-Hill (2008) 3td ed.

2. Haykin, S., Communication Systems, John Willey (2009) 4th ed.

3. Proakis, J. G. and Salehi, M., Fundamentals of Communication Systems, Dorling
Kindersley (2008) 2nd ed.

4. Mithal G K, Radio Engineering, Khanna Pub.

5. Singh & Sapre—Communication Systems: 2/e, TMH

Note: Separate paper template will be provided to the paper setter for setting the question
paper of end term semester examinations.



MC-902 Constitution of India
Lecture | Tutorial Practical Major Test | Minor Test Total Time
3 - - 75 25 100 3 Hrs.
Purpose | To know the basic features of Constitution of India
Course Outcomes
CO1 The students will be able to know about salient features of the Constitution of
India.
CO2 To know about fundamental duties and federal structure of Constitution of India.
Cco3 To know about emergency provisions in Constitution of India.
CO4 To know about fundamental rights under constitution of India. LT

UNIT-I
1. Meaning of the constitution law and constitutionalism, Historical perspective of the
Constitution of India. Salient features and characteristics of the Constitution of India.
2. Scheme of the fundamental rights
UNIT - 11

3. The scheme of the Fundamental Duties and its legal status. The Directive Principles of
State Policy — Its importance and implementation. Federal structure and distribution of
legislative and financial powers between the Union and the States.

4. Parliamentary Form of Government in India — The constitution powers and status of the
President of India

UNIT - 111

5. Amendment of the Constitutional Powers and Procedure. The historical perspectives of
the constitutional amendments in India.
6. Emergency Provisions: National Emergency, President Rule, Financial Emergency.
Local Self Government — Constitutional Scheme in India.
UNIT-1V

7. Scheme of the Fundamental Right to Equality. Scheme of the Fundamental Right to
certain Freedom under Artiele 19.

8. Scope of the Right to Life and Personal Liberty under Article 21.

Text Books
1. Constitution of India. Prof.Narender Kumar (2008) 8" edition. Allahabad Law Agency.
Reference Books:
1. The constitution of India. P.M. Bakshi (2016) 15" edition. Universal law Publishing.




Bachelor of Technology (Biotechnology)
Credit-Based
SCHEME OF STUDIES/EXAMINATIONS
Semester - lll (w.e.f. the session 2019-20)

Course | Course Title Teaching Schedule Credit Allotment of Marks Duration
No. S of Exam
L T P Hour Ma | Minor | Practi Total
s/We jor | Test cal (Hrs.)
ek Te
st
BTE- | Cell Biology & 3 0 0 3 3.0ual 75 25 0 100 3

201 Genetics

BTE- Microbiology 3 0 0 3 30 | 75 25 0 100 3
203
BTE- | Biochemistry 3 0 0 3 30 |75 | 25 0 100 3
205
BTE- Principles of 3 0 0 3 30 | 75 25 0 100 3

207 Biostatistics

HM- Organizational 3 0 0 3 30 |75 25 0 100 3
901 Behavior

BTE- Cell Biology & 0 0 3 3 1.5 0 40 60 100 3
209L Genetics Lab

BTE- Microbiology 0 0 3 3 1.5 0 40 60 100 3
211L Lab

BTE- Biochemistry 0 0 3 3 1.5 0 40 60 100 3
213L Lab

Total 15 0 9 24 | 195 | 37 | 245 180 800
5

BTE- Industrial 2 0 0 2 - - 100 - 100 -
215 Training-1

*MC- | Constitution of 3 0 0 3 75 25 0 100 3
902 India

Note: BTE-215 is a mandatory credit less course in which the students to be evaluated for the industrial training
undergone after 2 semester and students will be required to get passing marks to qualify.

*MC-902 is a mandatory credit less course in which the student will be required to get passing marks in the major
test




Bachelor of Technology (Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination

Semester V (w.e.f. session 2020-2021)

S.No | Course Subject L:T:P Hours/ | Credits Examination Schedule (Marks) [Duration
3 No. Week of Exam
(Hrs.)
Major Minor |Practical [Total
| Test | Test
1 EC-301 Electromagnetic Waves 3:0:0 3 3 75 25 0 100 3
2 EC-303L Electromagnetic Waves Lab ~ 0:0:2 2 1 - 40 60 100 3
3 EC-305 Computer Organization & 3:0:0 3 3 75 25 0 100 3
Architecture
4 EC-307 | Information Theory and Coding 3:0:0 3 3 75 25 0 100 3
5 EC-309 Digital Signal Processing 3:0:0 3 3 75 i 235 0 100 3
6 EC-311L Digital Signal Processing Lab  0:0:2 2, 1 0 40 60 100 3
7 ECP* Program Elective-I 3:0:0 3 3 75 25 0 100 3
8 ECO* Open Elective-I 3:0:0 3 3 75 25 0 100 3
9 **EC-313 Industrial Training-II 2:0:0 2 - - *10 - *100 3
| | 0
10 ***MC- Essence of Indian Traditional 3:0:0 3 - 100 | - 0 100 3
903 Knowledge _
Total | 27 20 550 230 120 900

* The course of both Program Elective and Open Elective will be offered at 1/3 strength or 20 students (whichever is smaller) of the section.

**EC-313 is a mandatory credit-less course in which the students will be evaluated for the industrial training undergone after 4t semester and
students will be required to get passing marks to qualify.

***MC-903 is a mandatory credit-less course in which the students will be required to get passing marks in the major test.

10(2252)



Bachelor of Technology ( Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination

LIST OF OPEN ELECTIVES (B.TECH. ECE) LIST OF %%M%%wm%wmodaﬁm
SEM| CODE SUBJECT SEM CODE SUBJECT
A" ECO-1 Computer Networks A" ECP-1 Probability Theory & Stochastic
B0 iechationies ECP-2 Speech muwawﬁwm%waoomm&cm
ECO-3 Electronic Measurement and Instruments ECP-3 Introduction to MEMS
ECO-4 Renewable Energy Resources ECP-4 Power Electronics
MOOC1 ECP-5 VLSI Technology

10(2253)
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Bachelor of Technology (Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination
Semester VI (w.e.f. session 2020-2021)

S. No. | Course No. Subject L:T:P |Hours/ | Credits Examination Schedule (Marks) | Durati
Week on of

mSE.E. Minor [Practical [Total e am

Test Test (Hrs.)
1 HM-901 Organizational Behavior 3:0:0 3 3 75 2S5 0 100 3
2 EC-302 Control System Engineering 3:0:0 3 3 75 25 0 100 3
3 EC-304L Control System Engineering Lab 0:0:3 3 1.5 - 40 60 100 3
4 EC-306 Verilog HDL 3:0:0 3 3 75 25 0 100 3
5 | Ec308L Verilog HDL Lab 0:0:3| 3 1.5 - 40 60 100 3
6 EC-310L | Mini Project/Electronic Design Workshop 0:0:4 4 2 - 40 60 100 3
| v T ECP* Program Elective-I1 3:0:0 3 3 75 25 0 100 3
_ 8 ECO* Open Elective-II 3:0:0] 3 3 75 25 0 100 3

_ Total 25 20 375 245 180 800

*The course of both Program Elective and Open Elective will be offered at 1/3" strength or 20 students (whichever is smaller) of the
section. Note: All the students have to undergo 4 to 6 weeks Industrial Training after 6! semester which will be evaluated in 7th

semester.
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Bachelor of Technology ( Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA

Scheme of Studies/Examination

LIST OF OPEN ELECTIVES (B.TECH. ECE)

SEM| CODE SUBJECT
VI ECO-5 Data Structures
ECO-6 Multimedia Communication
ECO-7 Consumer Electronics
ECO-8

Transducers and Their Applications

MOOC 2

10(2271)

LIST OF PROGRAM ELECTIVES

(B.TECH. ECE)

SEM CODE SUBJECT
VI ECP-6 Antennas and Propagation
ECP-7 CMOS Design
ECP-8 Bio-Medical Electronics
ECP-9 Scientific Computing




(zLzz)ot

‘uonnjosal ygnomyy 101juod dnoidioyur Surdeueur ‘sjo1juod
dnoig jo sasnes “oryuos dnoidiour Jo sanodadsiod Arerodwoyuos e ‘wuonenodsu pue JOIJUOD
BuiBeuews ‘sorwreuip dnoid -sdnosd Teuwno) pue [eunojuy quswdojaasp dnoi3 jo so3eis ‘sdnoi3
Jo Suwikyissed pue Suruye(q :judurSeuruw JIIPucd pue Joiaeydq dnoisd jJo suonepunoy

‘weidoid juatuoA[oAUl pue uonIuFooa1 sokordurd ‘K109
Sumyes [eo3 pue QN ueamieq afejur] ‘Oueusds [euoreziuedio ul sauoeyl jo uonedidde
‘Krooy) Suiyos [eO8  ‘spoou Jo AJ0Oy) S PURIOIDOIN ‘AI00UL DHYUH ‘A pue X ATooy) ‘K10
10J0B] OM} ‘MO[SEJA-UONRAIIOW JO SOLIOSY) ‘UOHBAIIOW JO SILI0AY) pue 1daduo)) ;UONEAROA

III-LINQ

“dysiopes|
01 soyoeoidde JuiGiowo pue ‘soyoeoldde |euonenns ‘soyoeosdde [einoiaeyeq ‘seyoroidde
nexj-diysiopea] “Ayjeuoties papunoq Jo 1daouoo ‘ss9001d Juryew woisiop Jeuoner ‘uondossad
Surouanyur siojor) ‘vondoorod jo Surueow :Supjewl UOISIAP [enplalpul pue uonddadusg

-9ouaS1[[9ul [euorjowy Jo 3d9ouoo ‘SUOISUSWIP SUOTIOWH ‘SUOTIOWH
Jo Sumueoy pue ameN ‘gQO Suouonu] syei], ANjeuosiad ‘ANjeuosiod JO SWBUILLIDIAQ
‘Arpeuosiog jo Suluespyy pue uonuya( :suopoud pue Ajeuosidd o) uopdnposyul

II-LINAQ

"ANISISAIP 90I0J10M PUE SpNIIIE ‘Opnine Jo sodAy
‘opryme pue sanfea Jo jdoduos ‘Gurures] jo syuduodwod 9[040 Furures] pue Furuaes] ‘Gurured|
pue saniiqe jo 1dsouod ‘sonsusjoereyo [edryderdorg :IoiAvydq [BNPIAIPUL JO UONEPUNO]

"g0 10} sontunyuoddo
pue sagu2jjeyd ‘101aeyaq [euoneziuedio o) sayoeoidde 1o suonepunoj ‘g ul siOFeuBIA JO 901
‘Jo1aeyaq Jeuonjeziuedio Jo asuepodw pue 1desuo)) I0IABYI(Q [EUONBZIUESE.I0 0] UONINPOIIU]

I-LINQ

UOTJEOTUNUITIOD SANOYJO PUL 2IMI[ND [BUOHEZIUESIO

Iodoid Sururejurew £q SSa11S [BUONEZIUBSIO SUIO0IJA0 0} MO pueISIapu) | ¥ QD
*$101JU00 FUIA|0SaI pue sorweuAp dnoid ur uonnqLuod

S)1 pue UONEBAIIOW 9AI103]J9 JO doueprodulr oy} Jnoqe mowy 0} syuapnys oy Surqeug | € 0D
‘diysiopes] 9A1309JJ0 pue Jurjewr UoIsIoep

ur souepodwl s31 pue suonows ‘Ayfeuosiad Jo souenoduwis pue 3daouos oy puelssopun | 7 0D
*I0IARY3q [BOPIAIPUL JO 1dOOU0D

oy} Surpueisiopun pue surdIosIp © Se J01ABYSq [BUONBZIUBSIO JNOqe MAIAIBAO UY | 1 0D

SIWO0IINQ ISIN0D)

‘S[[1YS [pLRSRURW 1151 SULIN}INU J0J JOIARYAq PUE

aImno [euoljeziuesio Jo s3doouos sOISeq ) YIM JUBSIIAUOD SJUSPNSs oY) ew o] | :9sodang
€ 001 ST SL € 0 0 €
(s1H) 19 L 191
auuL], Jejo], | JourA Joleq SNpaI) | [eonaeag Jeriojny, | 2anyd0 |
UNOIAVHAL TVNOILLVZINVOIO 106-AH |



(eLz7)0T

pap1aoad
aerduay J1aded uonsanb ayy 12d se Jaded ayy 39s [Im 13398 Jaded ayJ, :9)0N

TwonedIqngd eAR[RWI ‘WA[qOId PUe 1X9 ] —Inolaeyog [euonesiuedi( “Y ‘eddepemsy
‘[[TH MBID A BIEL “INOIABYSE [euonesiue3I() ‘Aoul[D) UOA 29 dUeYS O ¢

‘uoneonpy JOYSIY pIOJX(O ‘INOIARYS [RUONBSIURSI( SuIpuRISIOpUN) Sjeared 1Ep) g
"AS[IA\ UYO[ “JOTARYQq [EUOTESIURSI() ‘UI0GSQ PUE JUNJ] ‘UIOYISWIdYOS |

:$00g IIUIIJNY

"800 ‘UONIPa W[ | ‘UOHEINPH U0SIES]
/ Surwies] [HJ ‘Jolaeyeq [euonesiuediQ ‘suiqoy ‘J Uaydels ‘L10T ‘uoneonpy uosiead
D ‘MOpBH P YILT doraryog feuoneziueSio -98pnr Ayjouwrrf, pue “d uaydas ‘suiqqoy ‘¢
"S10T “AoIA uyof N ‘uj0qoH
‘PO yp I01ABYIG [euUOnEZIUBSIQ) B[[O[0) SUUALIPY PUE ‘Id[IIA YD D “V [FBYNN WH T
"L10T ‘voneonpy [[H
-MBIDOIA JIOX MAN ‘P2 Ui "90B[dYIOA\ U} Ul JUSIUHWIWIO)) pue 20uewlofpng Jutaorduy
:101ARYSY [eUONRZIUESI) 'UOSSOA\ [OBUDIN pue ‘Quido] 'y ARper “y uoser ‘pnbjo) -|

:$y00g I1XdL

‘03ueyo [euoneziuedio SurSeusw 10] [opow  duryd 0) GOUL)ISISAI
“om 18 s3ueyo-uonesouur pue ofueyd SwiSeuewr ‘AsIoAp [eInd Juideuew ‘dIM[no
7o sad£) ‘e1myno uoneziuesIo Jo axjeu pue SulUBSA :BANJM)) UoKEZIUEZIQ 0) UOINPONUL

“sonbruyoa) JuswsFeurw sSonS ‘SUOTEZIURIIO U0 SIS JO Joedwr
‘ssans Jo sadA) pue soouos Fuiuesw pue UONIULIP :SSIMS [BUONEZIUESIO ‘UOTIBIIUNLUMIOD
9A19J0  ‘uoyediunuIwod  [euopeziueSio  Jo  oouepodunr  ‘ssa0oxd  UOIBOIUNUILIOD
Jo oougpodwn pue  Sumuesly  UOPEIUNWIWO) [EUCNEZIUESIQ 0) UONIRPOLU]

AI-LINN



(vLze)ot
1Y 00 UL

‘pipu] 3by map !ipdo9 i g yanibop ‘r | :Bbu3 WwalsAs j043u0) Hoog I3 |

"K[IqeAtssqQ pue Lifiqe[jonuo)) jo 1doouo)) ‘suoryenbe 9je)s Jo uonnjos ‘uonezijeuoder(]
‘SWIRYSAS SWI[, SNONUNUO)) JIBSUI] I0J S[OPOIN 9JelS [OPOJN SJeIS pue J[QELEA 9IS ‘Orels Jo
1daouo)) s1sA[euy J[qerLieA djelg ‘uonesuadwo)) yoeqpas ‘uonesuadwio)) pea e aseyq ‘uonesuadwo))
pea] aseyq ‘vonesuadwoo FeT sseyq ‘uonesuadwio)) jo ANssa0oN SUIASAS [ojuo)) Jo uonesuadwo))

AI-LINON

‘suoneatyioads asuodsar Aousnbay ‘uourainiy 3sIbAN Suisn
Ayiqers sAne[aI ‘uidIew aseyd 79 uIdrew uren) ‘uoue)o Aiqess ISIbAN ‘sjojd apog ‘siofd 1SbAN ‘s101d
Ie[od ‘asuodsar Aousnbaig pue owi], usemiaq uoneremo)) :sisA[euy Ajiqels 2» ssuodsday Aduanbaiyg

III-LINO

*SI9[[0LUOY) SANBALIA(]
pue [eigaju] ‘[euoniodoi] 'SUONEBIOPISUOD A)[Iqe)S ‘SWIOSAS SNOLEA J0OJ 100] jooy jo juswdo[oaap,
uonOnIsuoy) doouo) snoo 100y ay [, :onbruyos I, snoo 100y Y, SISA[EUY AJ[IQRIS SATIR[SY ‘UOLIAII)
Anfiqeig ynoy ‘uoldNI) ANpIgeIs zumIny ‘A)fiqels I10j SUONIPUOd Aressaosu ‘Anpiqeis jo 1doouod
oy, :AN[IqelS SWISISAS -19pI0-puooas Jo uoneoyroads udisa ‘sjueisuo)) IOLE pue SIOLY 3)BIS-APRI)S
‘SWaISAS 19p10 PUOIIS PUB ISPIO ISAY JO dsuodsar su], ‘sjeuSis 1593 piepuelg :sisAjeuy asuodsay dwrg,

II-LINN

"030 ured [[eI2AQ ‘AM[IqeIS ‘(SuoneLigA
Iojowrered 03) ANARISUSS UO YovGPII JO S)O9JJH “SWIAISAS YorqPOSJ-UON PUE Jovqpas,] :SWsISAS [01U0)) JO
SONISLIB)ORIEYD) JorqPad, 'uonedi[dde s)1 29 e[nuLIo ] s, uosely ‘sydein-mofJ jeudig ‘e1qady weiderq yoo[g
‘uonjoun,] Joysuel], ‘swiasAs 1eorsAyd Jo uonenbs enuorayi SwoISAS [2o1SAYJ JO S[OPOIN [RONEWSYIRA
Jojow xoddayg ‘wsiueyoswoares ‘dooy pasol) 2 doo] usdp-weisAs [onuo) oyj :uondNposjuf

I-LINN

"SUOTIIPUOD UIB)IDD JOPUN WIA)SAS 9[qE)S B 0JUT WID)SAS 3[eISun UL JSAUOD

0} yoroidde sqerse eys Juisn anbruyoe) uonesuedwoos ayy A1dde 03 s[qe [[1m Jowea] 170)0)
“urewiop Asuonbaiy ur

AJIIqeIs JO SUONIPUO 9T} d)en|eAd 0} spoyjat A[jeorydeId 191889 1n0qe MouY [[IM JOWIRd| £0D
‘urewiop auIn

Ul SUONIPUOI J[qe)s ISpUN JIoM UBD UIR)SAS © YIIUM JOJ SUORIPUOD Y} JBN[BAD UBD ISUIBO 70D

"poyiow yders mofj [eusls pue weIgerp Joo[q YInoy) wajsks [0nu0d
e Jo sjaopour [ed1ydeid pue [esnewoyrewt ayy AJrjduns pue uisep 0} S]Ge aq [[IM JOUIBI ] 10D

-aoueuLiojrod
paAoxdut yyim ndino ajqe)s apiaoid ues weisAs [0NUOD B YOIYM I0J SUOLIPUOD 3Y) S1BN[BAS
pue ugIsap A[[eoryewioyIew 0] S[qe SI JAUIRS[ oY) JeY) OS Woy) 9zATeur 03 sonbiuyos) oy} yim

SWISISAS [01U03 JO 5adA) SNOLIEA 91} JNOQE SSOUSIEME 981D 0} ST 9SIN0D STy Jo asodind oy, | asodang
SINOH ¢ 001 14 SL £ 0 0 £
189, 1S9,
aurp, (AU A JOUTAl aoleq jpaL) [BondRIg | [eLIojng, 31N
(193s9uIdg | 9) SULIAUIBUY WI)SAS [01)U0D) 70€-D1




(s2z2)ot

"HALL ‘edon) uepepy : SuruSisa(g 29 sojdrourid :SWaisAg [0NU0D ¢
‘THd ‘2180 " :83ug [01nu0) WISPOIA'T
‘THJ ‘on3] 'D'g :SWIsAS [01U0)) dljewomy |



(9szz)oT

‘sordurexd [euonIppy ‘siojerod() ‘s10309 A 03 JUSWUFISSY ‘SIUSWUFISS Y SNONUNU0))
pue ske[o ‘soamonng judwuSISSy SNONUNUO) ‘UONONPONU] [9AJ] MO} Blep J¢ SUlPPO

II-Hun

“JUOAT ‘JONIISUO0D 3SBI[91-3010] “S00[q [oTered ‘doo] 10A210] ‘doo] o[IyMm 1onNSU0D S[qesip Y} ‘dooy
10 “onnsuoo yeados ‘ponnsuod ugisseop-udIsse ‘SJONIISU0D IS[OJI PUR JI ‘MOJ,] UOIB[NWIIS ‘JUSTUIER]S
ased oy, ‘siuamudissy Surjoolq-uoN pue Sunjoolg ‘(oA [erolAeyag e sudisa(q ‘syoolq skemy
o[dnny “onmsuod jiepy ‘skefe@ ynm syuswudissy ‘sojdwiexyg 9onnsuo) sAemy  onnsuo))
[enu] ‘uoneainjig Jeuonouny ‘sjuswudissy pue suonerod( ‘uononponuj :3uljapourfeloireydg

"S1NoII)) o1seq Jo udsa( ‘sadA 1 10N

‘YoNN|0sAY UONUAU0)) pue sySuang ‘shefa(q ‘seantwrig sren) yim sdopy-difg jo udisa(q ‘sojdurexy
[eUOTIIPPY ‘SPAIITWILIJ JO S0URISU[ JO ARLy ‘SojpD) RS- ‘SojdwieXy OANBNSN[[] ‘SOANIWII]
o)en) IO ‘@IMPnng JNPo ‘AL 9t NV ‘UONONPONU] :3uljopoul [dAd] djeo)

m-nun

"SY[Se [, Wa)sAS ‘si0jeiad() ‘ATOWRIA ‘sisjowere

‘s10)00A pue sie[edog ‘sodA] eeqg ‘sypSuong ‘sonfep O1807 ‘SBuULS ‘SIDQUNN  ‘SIUSWIUIO))
‘s19108IBY))

ooedg SUYA\ ‘SIOYNUSP] ‘SPIOMADY ‘UONONPONU] :SUOHUIAUOD PuUB SPNNSUCd d3en3ue]
*SaYOUdg 1S9, ‘S[00 ], SISOIUAS pue uonenwis ‘9[npojA (11d) 29euf aendue] Jurwweidord
‘syse], WoISAS ‘UONEOIJLIDA [eUOnoun ‘SISOYIUAS pue uonenuwig ‘Aouaiumouc) ‘uondinss(
ug1sa(q JO S]2A9T “TQH St S0[LIA ‘MOJJ Byep DISV ‘MO[J Ble(] [RUOIURAUOD) “J(IH JO 9]0y ‘Mmoj}
ugisop OISV ‘Udisop [STA USIsep [endip 01 yoeoidde [eUONUSAUOD ‘UOHINPONU] :UOTINPOIIU]

I-nun
“UONBOYIIDA PIseq
UOnEB[MULS J0J SJUSWIUOIAUD [RIOIABYSQ FUIISS) 218210 0} Soyouaqg-1say jo jdaouoo ay) Adde of, rOD
SWI9YSAS [eyISIp [eruonbas pue [euoRUIqUIOD JO FUIOPO PUER USISOP O, €0D
‘SW0YSAS drempJey] [BIBIPp Fulopoul o)
UOIOBISqR JO S[OA9] OIUYILIOT[R pue ‘(‘TLY) [9A9] JOJSUBI-IDISIZAI ‘[RINJONAS A} puBlSIopuUN O, 70D
‘Sururnures3oad T(H So[1I8 A 9Y) JO SUOIIUSAUOD PUE S}ONISUOD I} PULISIIPUN O], 10D

0} 9[qe 9q P[NOYS JUIpMIS aY} ISINOD SIY} JO PU Y} Iy

s[uIodNnQ 9sIno))

9)BOI0 0] SAYOUS]-1$21 JO 1daou0d ay) ‘swelsAs arempiey [eUSp SuldPOW 10) UOLORLSAR JO S[OAJ] | saanaalqQ
onuyode ‘SGuimweidord QY J0[L10A oY) JO SUOIIUSAUOD Y} UM SJUSPMIS Y} dZLIRI[IWER] O, asano)

“UONEDIJ1I3A Paskq UONB[NWIS IOJ S)UOLUUOIIAUS [eIOIABYDq SUTSI)

) 001 ST SL £ 0 0 €

(sAg)asuL], 1ejo], 18S9 ], JOUIIAl 1591, dolen npaI) [Bndead | oIy, | Iny|

(stH) Csan) (s1H)

TAH 80[LA 90€-04




(Lez2)ot

"BIPU] ‘Suonedqng uoswoy], if “TAHA Sulsn ugdiso( swioishs (€31 ‘(#007) 1OY "H SeHeYD ‘¢
"e1puy ‘ItH

MBINOA

ele ] ‘oo A s uSisa(g 01307 Jo s[eruswepuny ‘(50Q7) SISOUBIA ONUOAZ ‘Umoxg “uaydalg ‘g
"eIpu] uosiedd “TAH SO[HA (€107) Jexuled JIweg |

1$H00g IIUIINNY

"BIpUT ‘SUONEdTIqN Sg ‘UONIPd pug “IAtuwilig SO[LPA W (£007) Tevseqd [ ‘T
"VSN ‘ssald IAAI ‘UONLONpHSUOS
% K911 “TAH F0[19 A ySnoayy udisaq “(#00¢) Lepung einduy, efeq g ‘ueyqeuewped 3 "L ‘I

:$yoog IXA,

"SUOTIRATIISQ() [BISUAN) ‘SSI00Y [BIIYIIRISI]

‘saA1I0AIL(] Io[IdWO)) ‘SUOIOUN,| pue SYSB] PIseg-o[l] ‘Suoroun pue Syse], WIISAS ‘siojowerey
a[npoIA ‘sAe[o( Uied ‘SI2I0WEIRJ ‘UOTIONPONU] SIAIIIIP JI[Idurod pue ‘suonouny ‘syse) wajscg
‘(seurydey A[edJN pue 2100JA)) uisaq WSA (dIn) seaniwLg

pouya( -Ios[) ‘sysel ‘uonoung ‘uoyonponu] :sIARIWLId pouyep Josn puw ‘syse} ‘suopduny

AI-Nun
"SION S0I1I1], YIM Uonuuo))

yiSuang ‘sAejo@ pue syISUONS YIM SUONEYUBISU] ‘SOATNWILIJ UOUMS UM SAB[O(] SWL], ‘Sajen)
[euondaIIp-1g ‘YoNMS SOIND ‘SOUINMS I0JSISUBL], dIseq ‘UOnoNponu] :SUI[PPOW [dAd] YINMS



(8L22)oT

‘uonye1ado 01301 { 29 onPWILIE § Sutureiuos Ty 3q § syuswoardwr o) wesdoid e Mg 71
IdquUINU Areuiq 11q § Jo JoJsuen [enas o} [ofjeed uuojrad oy werdoxd e oyip 1]
“Iaquinu Areuiq 11q 1 Jo 19ysuen [djered o3 [erras uLojiod o) weidoid e ALM 0]

*191uNnod dn ([ -poJA Juswodurr 0} werdo1d e I
*101R1edWOD 31q  Juowadwl 0) weiSo1d € A
‘Joxs[dnjnuwep g:1 ue juowaydur 03 ureiSord e gLp
Taxs[dynu 1:g we yuswajdwi 0y weiford e aIpm
"I19p003p §:¢ e juswejduir 0y werdord e LA
‘uonodengns/UONIPPe 31q  Juswordwi 0 weioid e Im
“JIoppe-[[ng Juswa[duwir 0} weifold e 9
“Joppe-JIey juswa|dwt 0} weifoid e 9L
"s9183 0130] Juawsjdurr 0 wresdoid e LA

— Nt SN 6

:sjuswiadx3 Jo 1si

"SuIR)SAS xo[dwod

10y sap0oo poziwndo 1M 03 9[qe 99 pue JH SO[LIDA JO SOINJEd) PIOUBAPE Y} PUBISIOPUN O], | $OD

*0130] [enuenbas pue [euOKRUIqUIOD A[PUSLI-SISOYIUAS 10§ s9p0oo wieiSosd dojaasp o, | €00

"wd)sAs [e)131Ip jerjusnboes pue [euoreUIqUIod jo Furppows pue udissp o, | ZOD

aremprey So[LD A a3 Sulsn SUNOIID SZISSYUAS pue ‘sje[nuus ‘uisap ‘oquosap o], | 10D

ANoy ¢ 001 09 114 0 S'I ) 0 0
IRL IS?L

g, 110 [eonoelg JIOUIIAl Jofeq NpaI) [eonoead | [eLIOINY, | 3AmpdIY
qeT TAH 30[MA 180€-0A




(6£2T)0T
“yromiou Sunesuadwoo Fej-peay uoAId e Jo asuodsar Kouenbaiy ay) meip 0} JUSWILIAXH [ [

“UOTYR[NULIOY
a[qeLIeA 9je1s Suisn SwajsAs QSIS Jeaul] JO sonsLjorIeyd asuodsar awn oy dje[nuus A[[eydp o, 0|

"V ILVIA Suisn uorouny Iaysue) uaAld ayj 1oy 101d 1smbAN o3 me1p o3 pue sixe Areurgew
uo jutod uonoasioul ‘yurod Aemesiealq SUIpuly 9ouay pue ‘J *J, USAIZ © JO SNOOJ 100y Urelqo 0, °6

"GV TLVIA Suisn swes ay) AJLI9A pue
s1o1d apoq Suimep Aq uonouny Jajsuen; usAI3 e 10y urdiew ured pue uidiew oseyd oy urelqQ ‘g

"GV TLVIA Suisn asuodsa1 da)s oy pury 0} 90Uy pue WASAS [o1u0d uonisod H( € AjeuIs 0F, */,

‘suonesroads
urewop Aouanbai Jo UOT)EN[BAd PUE WAISAS JOPIO PUOIS © J0 dsuodsar Aousnbaly suruioldp o, 9

*10J0WI OAISS D)(J JO Sonsujoereyo paads anbioy ureiqo o °g
*I010UW OAIOS )Y JO SonsLIvjoeIeyd paads anbioy ureiqo oJ, '

‘asuodsar Aouanbaiy
$)1 UIB1qO 0} pue suones10ads usAIg oy} 103 yromiou Funesuoduroo Fey Oy darssed & uisap o, ¢

‘asuodsar Aouanbaiy sy
ure1qo o} pue suonesry1oads uoAld ot 10J yjromiou Sunesudsduwios peay )y dAlssed e u3Isop o, ‘7

‘su1o)sAs padwep AJ[eonun pue padurep
1940 ‘padwiep Jopun JO ISED UI WS)SAS JPIO PUO0dIS B JO 9suodsol dwi) ulelqo gy 1LVIA Suisn ']

:syudwLIdx jo Isr

-101d 1sInDAN.
pue j01d apog ‘snooT 100y YFnoryy woisAs Y3 Jo Ajiqels 1o1dioul pue 9zAeuy | QD

"SI0JOWIOAIS DY pue D(J JO sonsLIaoeseyds paads -anboy azAeuy | €0D

"GV TLVIA Suisn s)nsal jeyuawradxa
AJu1oA pue s1o1esuadwiod Fe-ped ‘peer| ‘Se] uSisop 03 9[qe oq [[IM SHULPNIS | TOD

gV TLVIA Suisn wosAs
[0JIU0D I9PIO PUODIS B JO SISATeUR ISUOASIT OWI) 9IN0IXI 0 9k 3] [[IM sjudpmiS | TOD

$UI02)N() ISIN0))

‘sarmsnpul Juneourdus parewione WISpoA
1O Spaau paiyroads oy jeatu Jey) sassasoid 10 sjusuodwioo woysAs udisap pue swajqord
Sundouidus walsg [o1nuo)) 10§ suonnjos usisap 03 ajqedes syuspmys ayew of, | sodang

INOH ¢ 001 09 oy Sl £ 0 0
1|91,
ow], [e10], [eonoeid | Jourpy npary | [eonoeid |[edony, | 9Anjddy

qe’] SuLRdUISUj WIPSAS [01)U0)) TW0¢-Od




(ogcz)ot

'ssaid AJSIanIuN pioyxQ ‘uonededoud anepn pue BUUBILY ‘BPUBLEBPIYIES’ Al ‘YSLUBH Y'Y °9
"0861 ‘@snoy Yooy ‘seuusyuy ding oIonN ‘enieqyd ‘d pue jyed ‘T4

"$861 ‘IIIH meinoA ‘uonesedold sABpy OIPEY pue SBUURIUY ‘UI0D "H'Y '€

"ueyseyied ehjeg ‘pesesd ‘@ -uonededord oARp| % BUUUY ‘¢

"T861 “A9[IM Uyof ‘UBISa(] pue SIsA[Euy - 109y, BUUOIIY ‘SIUR[Ed VD ‘T

"8861 ‘TIIH MBIDIA ‘seuuajuy ‘snery] " 'f '

SHINTIIATA

“9daouo)) yuey paAn)

pue yyreq e ‘voyededory aoneosodos ], ‘uonededoig 1on(g ‘uonededorg do nyny ‘Suipe ‘eouersi(q
doyS — (4NN Aouanbaig sjqesn winwrxepy ‘Kousnbai] (eonir) “ysoy [emaA uonededord aaem

AYS pue uonededoid arep 90edg ‘uonededord aaep| PUNOID) ‘UOHONPOIIL] :SIAEAA OIpeY Jo uoneSedosg

Al

‘[SPOJA SUI'] UOISSIWSUEIL], :BUUSIUR Yojed 3ZA[eUy 0) POIdJN ‘sanbruysa] Surpasy

JuaIdJJI(] "IB[NOII) ‘re[n3ueioay] :seuudue yojed Jo suoneInIyuos oIseq seuuduy YdeJ/disoIdnA

"BUUIIY SUQT ‘euuojue osrporiad

307 ‘euusjue [exids [eo1U00 Juspuadapur Lousnboi] ‘euusjuy [exdg So reued juspuadspuy Kousnbaij

‘opdrounid s Asstuny :1dsouoo juspusdepur Aouanbaig oy |, ‘ordiouniy susSAnf] :SeUUIUY purqpeoIg

"BUUS)UY JO[S Te[nZueddy ‘soInonng Suipas ueLiodoln pue ureidasse)) ¢ euuouy I0J09[JoY ‘BUusjuR

uIoH ‘ornpady parade], pue unofiu ‘somuady 1e[nSue)oay WoIf UoneIpeY (Seuudjuy JoIs % danjiady
N

"BUUIUY [BIIUODIG ‘BUUAUY [BOI[OH

‘(Temon) 29 se[n3uelday) euudiuy dooT :SEUUNNUY PILPUR)S "SEUUIUL BP()-ITE A ‘SBUUUY d[uswn],

:seuuauy uondaday 7 uoIsSIUSUBL], A L ‘AelIy AdUsAqay)) ‘Aerry [erwourg ‘uonesiidnjnpy uened jo

ordiouriq ‘sase)) Jua19JJ1(] - $99IN0G 91donos] N JO SAeLIE JO SISA[EUY ‘Sase)) JUSIAYJI(] - S901nog ordoxjosy

T 3o sheiie Jo sish[euy "sAeiry aaypuy ‘sAe.ry apISpeolq - SABLIY Jeaul] WIOSIU SABLIY BUUUY
I1-un

"o1odi(] 9ABA\ J[RH PUE BUUIUY

a[odi(] pap[o4 ‘euusjuy sjodouoi ‘Ojodi(] 1oy ‘Oj0dI(] UBIZIISH WO UOTIRIPRY :SIIIAL WOJAJ UODEBIPRY

‘amjeradwis §, vuusjuy pue yipupueq ‘ammpredy 2AU0dH ‘WSIOH AN YIPIM wedq Aousioyjq

ANAROAI( ‘UIBD) 19MO ‘UIBD) IANOAII(] ‘UIRD) “O0UEISISOY UOLRIPEY :SI9JIUIBIRJ BUU)UY 'SUOIFAI POl

-Iej pue -Jedu ‘usaped uoneipey ‘Tenuajod papIejoy ‘uonerper o 1doouos [eorskyy :3dasuod [ejuswepuny
1-un

‘uop3vdo.d pusis Jo sAom juaaffip ayi puvisiapun of | QD

"Suovoficads pa.nnbad fo vuuajuv udisap of €0D

"DUUIUD fO Sua12uin4nd 20upuLiofiad ay) puvisidpun of 70D

"SDUUIIUD SNOLIDA JO $a1142d04d pup 24mpon4ys ayj puvisiapun of | 10D

‘oudis
ay1 Sunvsvdo.d fo skom yua.affip pun ‘vuudiuv Jo sisdjpup fo spoyiow ‘vuusjup | ssodang

fo suarpupavd 2ouvuitofiad ‘suoyponddp snolva Aof pasn soUUIUY YIM SIUIPNIS dY) SZLIDYIUDS O]

‘SIH € 001 ST SL € 0 0 ¢
Quwily, [8ej0], 1AL 1591, paI) [ednoeag | [elOIN,
JOUrfAl Jofeq R UVREL |

uopededoad 2y seuudjuy

9-dOA




(18z7)0T

6661 “ToMn[ UBISa( N0 915077 SOND BINWIAN d T

1007 ‘uosIed/MV ‘(pepuedxy) uonipg puodag ‘vAndadsiog

SwSAS v : ud1sa ISTA SOND Jo sdqdioutid ‘Ynws 'S °f A pue uerySerysyg 3 IS9M ‘N '
. 1S 00y IUIJIY

"T00T “‘H ‘uonipy
pay[, ‘uSisa pue SISA[UY : SINOI) pajerSeju] (eI SO IQ9[qeT "A pue Suey ‘W 'S |
:sjooy 1x3],

doyy diyy pese831y 93pa pue yore ] 4 SOWD ‘doyy diy pue
oje[ PA[OO[O INOIIO Yoje] S ‘SUSWIAd 9[qrIsIq JO INOIARYIY :$3INAAD 130T SOIA [enuanbag

AN

so1e8 ssed SOIAD ‘SHNAIID 9130] Xo[dw0d ‘SHINIID
o130] SOD ‘Peol SONU uond[dop tIm SINOIId d130] SONU 9130 SOIAl [BUonEUIqUO)

II1- »un

"UOTJEIOPISUOD BaJE Pue Jomod JOLDAUI JO uIsop ‘UIdIew os10u ‘UoNRISdo JINDIID 1I0)ISAUT

SOND ‘PeOl LAISOIN 2dA1-U {3im JOMDAUI ‘JOJIDAUL PROJ SATISISAI “UOTIONPOLU] :$10)1AU] SO
I1 -3un)

'$oUsLaIRIRYS A-D LHASON

Jo uoneiado pue 2IMONNS ‘SBIq [EUINXD JOPUN WIRISAS SO dIMOnNs SO :10IsIsue.l], SO

'$91A)s u31sa ISTA

‘Ayorerary ugisa( ‘moyj udisa [STTA ‘SPIS0[0pOoyIdIN uSisa( ISTTA JO MIIAIRAQ:UONINPOIUT

I-nuan)

uonesryoads uaAIg JO 1IN2I10 SO [enuanbas uSisap 0) 3[qe 3q [[IM JUdpMS 00

uoienba ura[00q UIAIF JO 3INDIID SOIND [BUONBUIGUIOD USISIP 0] [qR 9q [[I4 JUIPNIS €0D

SOISIIA)OBIEYD 01J103ds JO J0HdAUL SOIAD USISIP 03 3[qe 3q [[1M JUdIPMS 70D

SO1ISLIg)ORIRYD 10ISISURT) SO 9ZATeUE 0} 9[qE 9q [[IM JUIPMIS 100

samodiIng) ISINn0)|

“H ¢ “H ¢ 001 4 SL 0 0 t

oury, |pejor, | MOL | WL

PRI ATy B ST [eondeag |jeuong, | 2amody

usIsaq@ SOND L-dDd




(zgzz)oT

'$831d DD “P3 ,,¢ Soogpuey Jureaursua [eorpawolq Y, ‘oujzuoig ‘( ydasofr g
‘uoreonpyg
[ITH M2IDOW “Pa € ‘UOHLIUSWNYSUT [edIPawIolq Jo ooqpue :indpueys| S ¥ T

1S00g DUAIJNY/IXI L

“10zA|RUR A19)BS |ROLIJOAD

‘quowdinba [eoIPaWIONO3]0 10 SOpOo AJoJes ‘SJUSIIND Fexes] ‘SpIezey Yooys JMOA[Y :A)9JES JUSE]

"19zATeue JOJR[[LIqIIOP ‘SIOJR[[LIQOP Jo sodA) ‘sIotef[iqiyop

o[quiueidunr  ‘rojefuquep DA ‘10zAreue wosAs Suwoed ‘sioypwooed o[qeueidwn  ‘sioewosed

[EUIDIXd ‘JOIR[[LIQIAP pue Joewsoed OvIpIEd I0J PION :SIOIB[LIqUI( PUE SINfeUdde IBIpIEL))
AT-LINN

‘sjuswnisul SuLIojuow A10je[NGuUe ‘UOT)RIUSINISUL AI0JeI0qE] UOIBZLIDNOYIRD 3jul
uole1Idsal JO JuSLURINSEIW AINIRIddWd] JO JUSWAINSEIUL “9Je] HBOY JO JUSUISINSEIUW ‘SIOJUOW [BIUID
‘swa)sAs Furioyuow juarjed apispaq ‘Iojuow oerpieo ‘s3deouod weISAG :SuIASAS SullouUO JusEg

ydeidolwonossys ‘(3oq) ydeidoreydoouoonoars ‘edossoyyals
1engip ‘(8oq) ydeidorpieoouoyd {(3oA) ydeiSorpreosoyooa ‘YderSorpieoonos[q :s1apaoday [edpawiorg
HI-LINN

"SWI9ISAS SuNLIM ‘9Fe)s JoALIp pue yIdwe utew oy ‘sonbruyosy

Suissaooud pue sisA[eue [RUSIS [ROIPOWIOIG ‘SJUSWIAINSESWN [0AS] MO[ UI ISIOU JO $30In0s ‘sionyrjduweaid

‘SIOUONIPUO) [BUFIS 10 SUONRIOPISUOD [eloudd ‘wysAs Juipiodsl oisey :WAYSAS SUIPI0dIY

"SIOSUDS JIBUIS ‘SIOSUISOI] ‘SIOSUDS I0q1) [ean3do ‘s10onpsuel) 911303[20j0yd “Juatainseas

armjelddwa) £poq 10} s1vonpsuer) ‘sioonpsuen) amnssoxd ‘sxoonpsuen uopow pue uonisod ‘Juowaseldsip

‘SI00NPSUBT) JO SONSLISJORIRYD doueuLio)Iad pue UONEOIJISSE[O ‘UONIULJI(] :SI3INpSuel] [ed130[o1sAyg
II-LINA

'SOPOLII[A0IOIW ‘SWEAID puL
sa1[[al 9poxnoa[a Jo ANANONPUOD [BILNIS[S ‘DA 0] SIPOIOR[R ‘DYY IO SIPOII[D ‘SIPOIIS[S SPLO[YD
IOAIS -JOATIS ‘SOPOI}09]9 JuIpIoodl ‘S[BUSIS OL)O9[90Iq JO UISLID :SIPOJIINH pue s[euSiS dLNdd[a01g

"S9N[10B] dIBDY}[RAY UI SI9QUISUD JO
3101 ‘s201A0p [eOIpow 9[qejue[dwi ‘yuswdinbs [esrpaw o)qeriod pue JOWNSUOD ‘SWIBYSAS UOIIEBIUSWINISUI
[edrpawt Judgij[ul ‘sjuswasinbal souewiojed IIOY) puB UOHEBJUSWINISUL [BIIPAW OISEq ‘S|RuSIs
[e2IpPaWOIq JO $32IN0s ‘Apoq Y} JO SwsAs [eordojorsAyd ‘aurdrpawr ur 50[0uyds) Jo J[0Y UOHINPOIIU]

I-LINN
Ajoyes yuaned pue tore[Lquop ‘siayewaded dSerpseds urejdxd pue pueisiopun) yOD
SLD)SAS FuLIO)TuOW juared pue SI9PI109aT [edIpawolq urejdxo pue pue)siopur) £0D
SWwAYsAs JuIpIodal pue sivonpsues) [eoidoorsAyd ay urerdxs pue pueisiopun 70D
UOT)RJUDWINI)SU]
pue $3po13od[o ‘sjeudis [edIpawolq jo 3dasuod oy urejdxs pue pueisiopup 10D

031 AJ1[IqE 3} 1L SUOWIAP [[IM SIUIPIYS 9SINOD SIY} JO PUS B3 Iy
SIW0IINQ 3SIN0))

€ 001 | - ST sL| ¢ - - €
191 1S9 (‘saH) (‘sa1H) (‘saH)
dwiLy, | JeloL | [eanoeIg JoutpAl [ aofepy | paap(fednoead | [eron] |9an)dd|

SIU0AIII[Y [BIAPIWOlg 8-dOd




{(e822)0T

‘suonjenba [enualagyIp [ented Jeaur] SUIA[oS 10]
spoyjaw 0} uononposur ‘swajqoid anjea Arepunoq jurod-omj Jo uoNN|OS ‘UoEBNDI ISPIO PUOIIS JUILDILYFI0D
jueIsuod jo uonnjos‘suonenbs iopio iaySiy pue puoocss‘uonenbs Jesul) 19pIO ISIY JO UOUNJOS‘ULIO)
oiqeredas  sofqerrea‘suonenbs [enuersyip JOpIQ IsIL‘suonenbd [enuSIMJI] SuoONOUNY JO UOTRIZIUL
pue uopewnxoidde 10f sonbruyos) jo MmarAIAQ ‘suonenbs [enusdyip [emued pue Aseulplo Julalos
10} senbruyod) [eoLsWNU Jejuswrepunjsuonenby [ERUAIIQ JO UOPN[OS [BILISWNN O UOHINPOXU]

Al

jutod S[qES BITUNU CUITXEUI* SATJBALIAP puodes‘soue]d Jusdue) pue JUOIPLRIZ SIATRALIOP
[BUOTIORIIP*SIANBALIAP [enied A)NUIUOD puR SPWI‘SI[qRIIRA QIOW I0 OM] JO SUOLOUNJ‘SIOJNOA [PULIOU
puE INJBAINO*AAIND d0eds Jo IFUD] 0IB‘UOIIRID[II9R‘A)IO0[OA J0JOIA JUSUE)‘SIANRALIY(] ‘SUOdIUN] J0IIIA

11— g

‘suoryenba [enuaIdIJIp pue ‘uonerdaul
puE uonEBIIUAIAJJIP [edIIaWINU ‘sdew pajeson ‘suonenba asualagjip ‘Bumig-aams pur ‘uonrjodiaur‘(poyraw
S, UOJMIN PUE ‘UOTIEISI ‘UOTI09S1q £q) suoryenba Jesurjuou pue (S30113BW PUE SI0199A (JIM) suonjenba 1eaur

Jo uonmnjos suonesnddy "gv1LVIA Ul SuttnueiSoid s0J UOTIONIISUT SIPN[OUT (SUOTBINAWOD [BILISUINN
gunpndwo) dYNUING 0) uondINpPOIIU]

11— nupn

spoyjow sa1enbs }sea] 0} UOHOTPOIIUI UB PUE ‘SI0JI9AUITIO pUL

sonjeauafia jo uonemdwo)) “senbruyos) jusrpeId jeduluoo pue SPoYIdW ATIRIS "9IUIFIAUOD PUE SIOLD JO
sISAJeue [eSLIOWNU PUE SIOLD JJO-punol (*03e YO ‘NI ‘AYssjoyD) suonisodwodsap Xijew pue viqagje Jeaul|
J1seq ‘SI0JBIUIIUOD SOUIIIS [[B 01 90UBAS[SI YN ©IqaF[e Jeaur] [euoneindwos ul SWyjLIo3[e [euswepuny
e1qad[y Jeaury [euoneindwo)) 0) uononposyuy

I-

"K[reonoe1d suonnjos oy} SZIjensiA 0) gy 1LVIA osn

pue suoenbs [enuaIoljip JUIA[0S 10] Sonbruyd9) [BOLISWNU SNOLIRA oY) PURISIOPUN O, | $OD
sauefd
juadue) pue UAIPLIT ‘soAaneALop [ended ‘suonouny 10309 A Jo 1doouod oY) wresy o], £0D
suoryenba Jeaur| uou pue Jeaul Jo
uonnjos Y} puyy 03 9[qe 2 [[Im pue Sunndwod dnUAING Jo 1daduos oY) pueisepun of, | ZOD
©1qa3[e Jeaul| jo swajqoid a3 9A[0S 03 sanbruys9) suorsodwosdp
xuyew oy Ajdde pue eiqoFe 1esur] [euoneyndwos Jo 1daduos 2y} pueisIopun o, 10D

03 £)1]1qe 1)) 9)BLSUOWAP [[IM SIUIPNIS ISINOS SIY} JO PUS Y} Iy
SaW0)NQ ISINO))

€ 001 = ST SL € - - €
19 1L ('s1H) (‘'sIH) (‘s1H)
sl | Telol, | [eonmouag | Jourpy | Jolepy NPAI) [[edndkA] |[BHOIN], [dAN)II]
Sunndwo) Jynuang 6-dOd




(v8zz)ot

J'D suowwIg ‘saj0u [eoLI0ISIH pue suonesrjdde yyim suonenby sjenusiayyiq

xeT ( 19Jod ©Iqa3[y 1esur]

JeUOTEUIAU] [JeH S01USIJ ZUNY pue UeUjoH (UONIps , 7) eIqas]y Ieaul]

suog pue A3[[IA uyof S1zsAory uimiyg (uonipyg 8) Sonewaye Fureaurdus] pasurApy
WeMa)g sowe( (Uonipy  6) snnoje)

UoLEONpY U0SIE3q ASUUL] pue Sewoy], (WONIPH , 6) ANauI0ar) [eonA[euy pue snjnoje))

— ol S

:$)00g 3doUBIBBY/IX3 L



(s8zT)OT

1Pred 'gd Aq

O yum saamonng ere padxyg THJ ‘osnry 1eqoy Aq D ur udisop weidoid pue sermonng vieq'g
qnd THJ ‘wouadny ‘[ SYSOJN ‘wesSueT ‘Wnequaud ], ‘] 'V Aq D SuIsn saInjonns eje(’ |

1S 00g UIINY

"HIALL £q supino s, wneyos ‘zeyosdr] mowAs “If £q saImonis eje( Jo SWa[qold 2 A109Y ] 7
uoneosrqng uosiead ¢ eunieys Y 'y Aq O uisn saxmonng v’ |

100y IXa L.

"paseq 19s ‘paseq ISI] payui| ‘paseq Aewe :sydeid Jo uonejuasaidar ‘A3ojourunsa) ydeid :sydean
soax Areuiq Jo
[eSI2ARY) ‘pANUI] PUR JRAUI] :$391) ATRUIQ JO UONRIUISAIAI ‘s2a1) ATeurq ‘A30[ouruLId) JISeq S,

AU

"sanonb pue s)orIs payuI| Is1] paxuI] A[qno( pue Je[noIr))
"UOI}O[a(] PUB UONIISU ‘Fulyoseas ‘[esIdAeL], ‘Uonear)) :suotjerad( ‘uononponuy :Ssry payury

II-un

$9IN30NNS
pue siurod ‘sioyurod jo Aeme ‘sAeire pue sigurod ‘opqenrea Jojurod ‘uononposnul :sIdjuIog
onbap ‘onanb Ayuoud ‘ononb

Ienoard ‘suonerado :sonang) ‘syoels Jo uonedrddy ‘suonerado oelg :$)oBIS :SININQ) PUB YIRS

I1-nun

sAeare yo uoneardde ‘Kiowdw [eo1sAyd ur sAeLe Jo uonejuasardal ‘sAeLre
d-BNA ‘Sunio§ pue UONII( ‘UONISSU] ‘FUIOILIS UONII[IS ‘[BSIdARI] :SAelR ([-] :SABLIY
"sisA[eue wyiLo3[e ‘wyjiog[e a[qens Jo usisa(q ‘sarmonng eje( Jo 1daosuo)) suondnposyug

I-nun

sydeisd Juasa1dal pue s931) AIRUIQ JO [BSIDARI) 91} 9JBN[BAD 0 9[qE 2q [[1M JUIPMS yOD

‘SUOTIRIOAO SNOLIBA A[dde pUE ISI] JUI[ 938310 0) [qe 3] [[IM JUSPNIS €0D

uonedidde UdAILS 10J axmdnas ejep eridosdde 109[9S 01 J[qe 9q [[IM JudpNIS 70D

sAelIe U0 SUOIRIdO SNOLIBA JO AJIX[dWI0d W) Sy} JUNUIAIAP 0} J[qe 9] [[IM JUpMS 10D

SUI0dIN() ISAN0))
¢ “H £ 001 ST SL a s ¢
INL IS™L ('sIH) (‘'s1H) ('s1H)
HPIO SURL  f I®0L Jourjy | aofep [ednoead [eLoIn J, 31Nn)297

$2.AM)INAS Bl S-0D4




(98z2)0T

uay) "I pue ung 'y £q . SYIOMION pue ‘SpIEpUR)S ‘SUISISAS BIPIWINN T
IPISIYEN BIR[Y] PUE Z)oWUIlS JBYy Aq  SWISAS vIpoWnNN  °]

1$00g 90U219J0Y
“BISY UOTJBONPH U0SIBdJ [[esjeH P2l :Suoiediunwiwod eIpawniniy- |

syoog 1X9 L

SW)SAS [BADLIIOY

a3wwy paseq jusjuo)) ‘Auoydaya], 10UIaIU] ‘[IBA] O1UOLIS[H ‘WISAS aureu urewo( :suonednddy jautajug

"2In3092Ie Jord pue Surdwe)s swl], sjuswosinbal pue suonIuIIap oIsed sUONBZINOIYIUAS BIPIWIT)NTA]
AI-LINN

‘€97°H ‘197 H ‘sewel) g pue d ‘[ JO sonewoyss uoyejuswardury

‘uonresuaduwiod pue uoneuwinss uonNojA ‘sadAy swel ‘sajdrourid uorssaidwo)) 09pIA :uoIssa.Idwmo)) 0dIPIA

‘s10p0d o1pne DIJIA pue Surpos aAnorpard Jeaul] ‘FUIPos 9ANIIPAI

aandepy ‘D [enUaIaji( oAndepy ‘uonenpolA 9poy) as[nd [eNUdIIJI(] ‘uolssaaduio) opny

III-LINN ’

"(Dadf) dnoipy

spadxy orydeiSojoyd juror ‘yewnao} oy aFewn pagfe] 9eurio} oFueyoroyur sorydeln) :uoissaadwo)) vy

‘Bu1pod ys[am Arz [adwo pue A1z [odwo ‘Furpo) onowpLy ‘Guipo)) uewiygny orueui

‘Juipo)) ueugyny onels :senbruyoe) voissordwio)) 1xa 7, ‘sejdrourad uorssordwo)) (uorssaaduro)) )xa g,
II-LINQ

"09pIA pUE oIpny ‘safew] ‘4xa ], Jo uoneuasardoy ‘sejdiourig uoneznidig

‘suonesrdde Juswureirsjuy pue

jauIe)ul aY) JoAo suoneotjdde sanoeio] :suonestjddy eipswunnA "NASI-g ‘NASI ‘SHIOMION UOISIAII],

‘SMI0MISU BIR(] ‘SHI0MIOU dUOYdI[3 ], SHIOMIOU BIPAWNINIA ‘UOTIONPOU] (U EIIUNWILO)) BIPIW|NIA

I-LINN
SWO)SAS 1) pue suoneordde sy ‘ourojur jdoouos oy pueisiopun [[Im SuspmS 100}
"uo1ssa1dwod oopia pue orpne Jo paredord [om 2q [[IM SIUIPNIS SWONNO SIY) U] £0D

‘uo1ssaxdwos sFewt pue 3x9) Jo sonbiuyoo)
oy} puejsiopun [[1m Aoy, ‘Trejop ur uorssarduwiod jo 1doouos oy wies| 03 [qe o [[IM SHUIPMS 700

"[fe1ap Ul s3I0MIoU pue suonesrdde

$J1 31m Suo[e Wa)SAS UOHBOTUNIIWIOD BIPSWH[NW JO 1do0U0d ay) pueISIopun [[im Sjuapmg 10D
(0D) sawonnQ 3sIno)
R "09pIA pue 9Fewil ‘0IpNE X3} JO SUIYNIOF[E UOIsSaIdtIod SnoLIeA
PUE SWOISAS UOHBOLUNWILLIOD BIPAWINW 91SEq JO S1de0U00 Y3 )i SJUSPIIS dY) SZLIBI[IWE] O od
‘SIH € 001 st SL € - - €
(st | (sIH) (‘sTH)
owl], e300, IS L, JouIp] 159, Jofey NPAI) | [BIPORI] |[elI0In], 21N

UONEIUNUINIO) BIPIWI}NJA] 9-0D1




(£8z2)0T

"UoNIPa 189)e] ‘OO ‘UOHBINPH UO0SIBY] , SOIU0IOI[H JoWnsuo),, “1jeqg 'd'S o
"UONIPa 1S3e] ‘1107 Ted X
y_dg MaN PV (d) uvonearqng jeuoneuIau] 98y MaN ‘.59o10u1d UOISIA9 [, UISPOA],, NB[ND Y'Y e

© 83004 LXHL

ALY ‘erowed [endiq ‘suoneonjdde pue sad4) ‘sarnyes)
siuouodwo)) :5103e19311J0Y pue JOUOnIpUod ITY ‘suryorw Jurysem jo sodAy ‘ouryoews Junysem JIof JI[[0IU0D
ouono9[d ‘weiderp Sunnm oumyorpy Sumysepy ‘sio[onuod diyo 9[3urs ‘sadA) USAQ ABMOWIN XV A

AI-LINA

1oudew

juaueuniad ‘orureuAp ‘orjeisonos)d :sad4 [, ‘ojdounid Sunjiom :sioxeadspno "oneISON0d [BISAIO ‘JOSUSPUOD

‘aoquen :sadA] ‘sonsuejoereyo ‘ojdund Fuppom ouoydoioly ‘UONBIAQIAATY ‘AjIedul] pue A)N[9pY

‘asuodsar Aousnboiy ‘yoird ‘ssaupno| pue [9A9[ :[BUSIS PUNOS JO SONSLIAJOBIRYD OISBY :S[BIUSWRpUN,] OIpny
HI-LINO

‘10 Jo opdiounid Junjiom

pue wergerp yoolg ‘AL 4T pue qOT jo Sunjiom pue ofdidulid ‘ALH Jo a]dioutd Sunjiom AT [ensiq

"OSIN ‘WVDHS “TVd :sprepuels

UOISIAQ[Q], ‘[O1IUOD DJOWAL ‘S[OIIUO0D IOAIDOAI ‘aqn] 21njold INOJ0S puB SWOIYIOUOJN SIDALIIIY UOISIAID [,
II-LINN

YIPIMPUR] [SUULYD ‘Dqn) BISWED A T, JO $9dA] JuaIelji(q ‘93ueUIWOIYD PUR 3DURUININ] ‘UOT)RINTES
‘ssoulydLiq ‘ony ‘me] s uewISSeID ‘A109Y) INOJO)) "UOISSHUSURL) PUBqapls [BISNSoA JBUBIS 09pIA aisodwo))
‘uopnjosar aumord ‘Suiuueds 90B[INUI “‘JAMDI]) pue UOISIA Jo doudysisiad ‘orjer joadse ‘ssasoid Furuuedss
‘aondadal pue uorssiusuen) [eusis a1old SWOMIIOUOA] SWIISAS A [, INOJO)) PUB SWANSAS A |, SUIOIYIOUON

I-LINQ

‘saouerjdde swoy] 01U01309]3 SNOLIBA UIRJUIBW O ], 12010

"SUIDISAS pUEB S[EJUdWEpULY OIpne puBjsIapun o], €0D

“SUIASAS A L, [BUSIP pUE SISATI0I UOTSIAS[I) PURISIdPUN O, 70D

‘SWRISAS A L, INO[O)) PUE SWOIYIOUOJA JO S[eIuatepunj puejsiopun o], 10D

SoW0NN() ISAN0)
£ 001 14 SL € 0 0 £
IS9L EEAR

L, 1®jo, JOUpAl Jofely | npaa) [eandeLd [eLoInJ, 24N

SITUOI)ID[FH JIWNSUO)) L-0DH




(8gzz)oT

"UOTIPo 18318]
£ 010C ‘Teuoissajord [[IH-MBIDOA ‘ UOISIAS[O], [eN31( SuLIs)sejn],, uosuog Je[q 2 IoNeNYM ALS[ e
"UONIPA 18AB[ ‘0107 BIPUI ‘TY[d MON [IH MmeIS oA Bie], ¢, SWo)sAs oopla oipny,, 1dnD 'O e
"TONIPa 1597 ‘eIpU] * 2O 10T “P¥1 (d) "0D Surysiqng
jooq euueyy ‘ Sunooyssqnox; 2 seonoerd o[dound : swolsks oopla olpny,, Ifed ‘'S pue gy o

‘SSHONHIHITA



(6822)0T

"9-TyJ2(J ‘suog 29 ey ieduey(] . ‘UonEUSWNISU]
PUE SJUSWIDINSEIJA] O1U0J)09H PUE [BOLIO]H UL 9SIN0)) Y ,, ‘Asuymes 'Y '€

‘pue[Suyq -ouf ‘uewSuo A9[SO M -UOSIPPY
‘(uOIIPH JUSPN)S [BUOHEBLLIAIU]) SIUSWAINSBIA] [BOIUBYIIA], “[[B "030 YUMO2( "D SBUIOL ], %

‘W[ MoN ‘pastuurT Auedwo) Surystqnd [[TH-MeIDON
eje]  ‘SISA[eUY pUB JUSLIRINSEI[N UoHRIUaWILISU],, ‘Aiypney) '3 BREN ‘D'd 1

ooy parsaBdang

'spoyjowt [e31p ‘1onpsuen

anbio) aAnonpur ‘sigjeurowreudp uondiosqe ‘Jejowr UOISIO) ‘19jowl anbio], — anbao [, Jo JUIUIINSBITA]

“Ioonpsues) 9910F odA1 AT 1190 peo] oneuwmaud “s[joo peo| 98e3-ureng — 32404 JO JUIWAINSBIIA]
AU

*J0JRISUOT 1030WOYOR) 10)01 PAYI00]) “1219UI0YOE)

o1ooproloyd ‘s1ejowoyoe) onaudewIondd[d ‘dn yord dourion|dl [qeLIEA ~ AJIIOP A JO JUIWINSBITA]

‘s190npsuen} 0Fed urens ‘sao1Aap 100§ [[eH ‘sieonpsuel) sAnIoeded ‘(1 (" A1) JOULIOJSURT) [BIIUSISIJIP

‘s1oonpsuen adA) aanonpul ‘sisonpsuern adA) 9oURISISAI SLIIOWONUI0J — JUIWIB[ASI JO JUIWIANSEIJA]
Ir-nun

*$10)oWI0IAd ‘SIOSUDS D1I}0I[O-OULIIT])

“(S10)STULIOY ] ) SIOSUDS QOUL)SISAT J0JONPUOD TUIOS ‘SIDITIOUIIOY] S0UE)SISAT DI[[eI9]A — danjeiaduray, jo

JUIWDINSBIA] SIONPSURI] [BOL1)OO[3 PURB SIOIASP SUIUUINS 9910, ‘SISISWOURIA] — JINSSIAJ JO JUIWIINSBIJA]
1

‘s100npue) 10934 [[eH pue oodoojoyd ‘omoooozard

‘aAnIoeded QAnONpUl ‘0ANISISIY “sIadnpsuen; Jo sadA) enSip 10 So[euy ‘1oonpsurl ], A1BpU0S2S pue ATRtUL]

‘s1oonpsuey Jo syudwalinbai oiseg nd-1no se [euSrs [8o11)09[0 U Jo saFBIUBAPY "Joonpsuen) JO uonIuag

1

"S190NPSuULL) pue s10suds Jo uoneiuswa[duur ay) noqe a8papmouy] Sune[IUISSy $ 0D
sannuenb (82100912 UOU JUIIAJIIP 10J SIWIYDS JudtuaInseaw Jo Judwdojars( €0D
"sJoonpsuen) Suisn Aq s)NSaI JUSWAINSBIW 1) JO UonejaIdisu] 70D
slojeiouad pue sisyowered 1osuss ay) Jo uonerado jo sajdiounid ayp urejdxg 10D
SOUX0IINQ) ISINOD),

‘sannuenb

9S9() 2INSLAW 0) WY} asn 0} MOy pue sennuenb orrjosouou pue [eorsAyd snotrea
10§ pasn smonpsues; pue siosuds Jo sadouud [euonouny pue jeimonys 2y Surpuvisiopuf) asodung
£ 001 §C Sl ) 0 0 €]
awir], [830]| 3531, JourpA]| 3sa], Jolely JPAI)|  [eopdRIg  [enionJ) 9.1n3291]
suonyedddy s3] 2 sIonpsue.d], 8-0D1




Bachelor of Technology (Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA

Scheme of Studies/Examination

Semester VIl (w.e.f. session 2021-2022)

S.No. | Course Subject L:T:P Hours/ | Credits Examination Schedule (Marks) Duration of Exam
No. Week (Hrs)
Major Minor | Practical | Total
Test Test
Intellectual Property Rights for | 3:0:0 3 3 75 25 0 100 3
1 HM-904 | Technology Development &
Management
2 ECP* Program Elective-ll| 3:0:0 3 3 75 25 0 100 8
3 ECP* Program Elective-1V 3:0:0 3 3 75 25 0 100 3
4 ECP* Program Elective-V 3:0:0 3 3 75 25 0 100 3
5 ECO* Open Elective-lll 3:0:0 3 3 75 25 0 100 3
6 EC401L | Project Stage-| 0:0:6 6 3 - 40 60 100 3
7 **EC-403 | Industrial Training-Ill 2:0:0 2 - - *100 - *100 3
Total 23 18 375 165 60 600

* The course of both Program Elective and Open Elective will be offered at 1/3' strength or 20 students (whichever is smaller) of the section.
**EC-403 is a mandatory credit-less course in which the students will be evaluated for the industrial training undergone after 6t semester and students will be
required to get passing marks to qualify.

10(2290)




Bachelor of Technology ( Electronics & Communication Engineering) (Credit Based)

KURUKSHETRA UNIVERSITY KURUKSHETRA

Scheme of Studies/Examination

_ LIST OF OPEN ELECTIVES (B.TECH. ECE) LIST OF PROGRAM ELECTIVES (B.TECH. ECE)
SEM | CODE SUBJECT SEM CODE SUBJECT
Vil ECO-9 Bio-informatics
ECO-10 Electromechanical Energy Conversion Vil ECP-10 Fiber Optic Communications
ECO-11 Operating Systems ECP-11 Nano electronics
ECO-12 Robotics ECP-12 Microwave Theory and Techniques
Vil | ECO-13 Machine Learning ECP-13 Adaptive Signal Processing
| ECO-14 Soft Computing Vil ECP-14. Wireless Sensor Networks
| ECO-15 Neural Networks and Fuzzy Logic ECP-15 Satellite Communication
ECO-16 Software Defined Radio ECP-16 High Speed Electronics
ECO-17 Statistics and Operational Research ECP-17 Wavelets
ECO-18 Biomedical Signal Processing ECP-18 Embedded systems
ECO-19 Internet of Things ECP-19 Mixed Signal Design
ECO-20 Wireless Sensor Networks ECP-20 Error correcting codes
ECP-21 Digital Image & Video Processing
ECP-22 Mobile Communication and Networks
Vil ECP-23L loT Lab
ECP-24L Artificial Intelligence and Data Science Lab
ECP-25L Robotics Lab
ECP-26L Wireless Communication Lab
ECP-27L Microwave Communication Lab
ECP-28L _ Biomedical Lab

10(2291)




Bachelor of Technology ( Electronics & Communication Engineering) (Credit Based)
KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination
Semester Vlli(w.e.f. session 2021-2022 )

S.No. | Course Subject L:T:P | Hours/ | Credits Examination Schedule (Marks) Duration
No. Week of Exam. (Hrs.)
Major Minor Practical Total
Test Test
1 ECP* Program Elective-VI 3:0:0 3 3 75 25 0 100 3
2 ECP* Program Elective-VIi 3:0:0 3 3 75 25 0 100 8
3 ECO* Open Elective-lV 3.0:0 3 3 75 25 0 100 3
4 ECO* Open Elective-V 3.0:0 3 3 75 25 0 100 3
5 EC402L | Project Stage-ll 0:0:10 10 5 - 40 60 100 3
6 ECP* Program Elective Labs 0:0:4 4 2 - 40 60 100 3
Total 26 19 300 180 120 600

*The course of both Program Elective and Open Elective will be offered at 1/3™ strength or 20 students (whichever is smaller) of the section.

10(2292)




Bachelor of Technology ( Electronics & Communication Engineering) (Credit Based)

KURUKSHETRA UNIVERSITY KURUKSHETRA

Scheme of Studies/Examination

LIST OF OPEN ELECTIVES (B.TECH. ECE)

SEM | CODE SUBJECT

Vii ECO-9 Bio-informatics
ECO-10 Electromechanical Energy Conversion
ECO-11 Operating Systems
ECO-12 Robotics

Vit | ECO-13 Machine Learning
ECO-14 Soft Computing
ECO-15 Neural Networks and Fuzzy Logic
ECO-16 Software Defined Radio
ECO-17 Statistics and Operational Research
ECO-18 Biomedical Signal Processing
ECO-19 Internet of Things
ECO-20 Wireless Sensor Networks

LIST OF PROGRAM ELECTIVES (B.TECH. ECE)
SEM CODE SUBJECT
Vil ECP-10 Fiber Optic Communications
ECP-11 Nano electronics
ECP-12 Microwave Theory and Techniques
ECP-13 Adaptive Signal Processing
Vil ECP-14 Wireless Sensor Networks
ECP-15 Satellite Communication
ECP-16 High Speed Electronics
ECP-17 Wavelets
ECP-18 Embedded systems
ECP-19 Mixed Signal Design
ECP-20 Error correcting codes
ECP-21 Digital Image & Video Processing
ECP-22 Mobile Communication and Networks
vill ECP-23L loT Lab
ECP-24L Artificial Intelligence and Data Science Lab
ECP-25L Robotics Lab
ECP-26L Wireless Communication Lab
ECP-27L Microwave Communication Lab
ECP-28L Biomedical Lab

10(2293)




Bachelor of Technology (Electronics & Communication Engineering) (Credit
Based) KURUKSHETRA UNIVERSITY KURUKSHETRA

Scheme of Studies/Examination
Semester VII (w.e.f. session 2021-

2022)
S.No.| Course [Subject L:T:P Hours/ Credits Examination Schedule (Marks) | Duration of
No. Week Exam (Hrs)
Major Minor [Practical | Total
Test Test
Intellectual Property Rights| 3:0:0 3 3 75 25 0 100 3
1 HM- 904 | for
Technology _
Development & |
Management i
2 ECP* Program Elective-II1 | 3:0:0 3 3 75 25 0 100 3
3 ECP* Program Elective-IV 3:0:0 3 3 75 25 0 100 3
4 ECP* Program Elective Labs-V 0:0:4 4 2 - 40 60 100 3
5 ECO* Open Elective-III [ 3:0:0 3 3 75 25 0 100 3
6 EC-401L | Project Stage-I | 0:0:8 8 4 - 40 60 100 3
7 **EC- Industrial Training-II1 7 2:0:0 2 - - *100 - *100 3
403
Total _ 26 18 300 180 120 600

* The course of both Program Elective and Open Elective will be offered at 1/3'4 strength or 20 students (whichever is smaller) of the

section.

**EC-403isamandatorycredit-
lesscourseinwhichthestudentswillbeevaluatedfortheindustrialtrainingundergoneafter 6'"semesterandstudentswillbe required to get passing
marks toqualify.




Bachelor of Technology ( Electronics & Communication Engineering) (Credit
Based) KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination
Semester VIII(w.e.f. session 2021-

2022)
S. No. iCourse No. [Subject IL:T:P Hours/ Week [Credits [Examination Schedule (Marks) [Duration
IOf Exam. (Hrs.)

Major Minor Practical Total

Test Test
1 Hn—v* Program Elective-VL 3:0:0 3 3 75 25 0 100 3
2 ﬂmnw* Program Elective-VII 3:0:0 3 3 75 25 _e 100 3
3 ECO* Open Elective-IV 3:0:0 3 3 75 25 _c 100 3
4 ECO* Open Elective-V 3:0:0 3 3 75 25 0 100 3
5 [EC-402L  |Project Stage-II 0:0:10 0 5 - 40 160 100 3
6 IECP* [Program Elective Labs-VIII Txei 4 2 40 60 100 3

Total | 26 19 300 180 [120 00

*The course of both Program Elective and Open Elective will be offered at 1/37 strength or 20 students (whichever is smaller) of the
section.



Bachelor of Technology ( Electronics & Communication Engineering) (Credit
Based) KURUKSHETRA UNIVERSITY KURUKSHETRA
Scheme of Studies/Examination

LIST OF OPEN ELECTIVES (B.TECH. ECE)

SEM| CODE | SUBJECT
VII | Open Elective-III
ECO-9 Bio-informatics
ECO-10 Electromechanical Energy Conversion
ECO-11 Operating Systems
VIII | Open Elective-IV
ECO-12 Wavelets
ECO-13 Soft Computing
ECO-14 Neural Networks and Fuzzy Logic
Open Elective-V
ECO-15 Statistics and Operational Research
ECO-16 Mixed Signal Design
ECO-17 Blockchain Technology

LIST OF PROGRAM ELECTIVES
(B.TECH. ECE)
SEM | CODE | SUBJECT
VII | Program Elective-II1
ECP-10 Fiber Optic Communications
ECP-11 Mobile Communication and Networks
ECP-12 Adaptive Signal Processing
ECP-13 Nano electronics
Program Elective-IV
| ECP-14 Microwave Theory and Techniques
| ECP-15 Embedded systems
ECP-16 Robotics
| ECP-17 Digital Image Processing
| Program Elective Labs-V
| ECP-141. | Microwave Communication Lab
| ECP-15L | Embedded System Lab
| ECP-16L | Robotics Lab
| ECP-17L | Digital Image Processing Lab
VIII | Program Elective —VI
ECP-18 Wireless Communication
ECP-19 Biomedical Signal Processing
ECP-20 Machine Learning
ECP-21 Artificial Intelligence
ECP-22 Internet of Things
Program Elective —VII
ECP-23 Error correcting codes
ECP-24 Satellite Communication
ECP-25 High Speed Electronics
ECP-26 Software Defined Radio
VIIL Program Elective Labs-VIII
ECP-18L | Wireless Communication Lab
ECP-19L | Biomedical Lab
ECP-20L | Machine Learning Lab
ECP-21L | Artificial Intelligence Lab
ECP-22L | Internet of Things Lab
ECP-23L | Augmented Reality/Virtual Reality Lab
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