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L UECE-301 | Electronic Devices I JL:0T:0P 3 Credit I

OBJECTIVES:

Phe course mitends o provide an overview ol the principles, operation and application of the analog

Durldine blocks fike diodes BITCFET ete tor perforning various functions

This conrse relies on elementary treatment and qualitative analysis and makes ase ol simple models

and equation toHustrate the: coneepts involved.
o provide an overview of amplifiers, leedback amplificrs and oscillators.

o zain the knowledge on existing on future analog circuits,

Unit Particulars . Contacl
No. | Hours
| Introduction to semiconductor physics: Review ol quantum mechanics. clectrons in 8

periodic lattices. E-k diagrams. Effective Mass.

| 2 Energy bands in intrinsic and extrinsic silicon, carrier transport, diffusion current. | &
i | drift current, mobility and resistivity, sheet resistance, Generation and recombination ‘
, ‘ of carriers. Poisson and continuity equation. I
3| P-N junction characieristics. 1-V characteristics, and small signal switching models. 8
x‘ Avalanche breakdown. Zener diode. Schottky diode, LED, photo diode and solar cell.
4| Bipolar Junction Transistor. various configurations (such as CE, CB & CC) and their 8

| features 1-V characteristics, DC biasing schemes for BJT. bias stability, Ebers -Moll |
| model.
‘ \
| B Gl |
'3 | Field Effect Transistor. configurations (such as CS. CD & CG). DC biasing schemes. 8
|

MOSFET. I-V characteristics, MOS capacitor, C-V characteristics. | i

Course Qutcomes:
At the end of this course, students will be able to

1. Understand the principles ol semiconductor Physics
2. Understand and utilize the mathematical models of semiconductor junctions and MOS
Transistors for circuits and systems

Text /Reference Books:

I. G. Streetman. and S. K. Banerjee. “Solid State Electronic Devices,” 7th edition, Pearson. 2014,
2. D. Neamen . D. Biswas "Semiconductor Physics and Devices." McGraw-Hill Lducation

S. M. Sze and K. N. Kwok. “Physics of Semiconductor Devices,” 3rd edition, John Wiley &Sona,
2006.

w)

4, C.I. Sah, “Fundamentals of solid state clectronics,” World Scientific Publishing Co. Inc, 1991.

Y. Tsividis and M. Colin, “Operation and Modeling of the MOS "Transistor.”™ Oxford Univ.Press,
2011,

6. S.Y. Liao, "Microwave circuit Analysis and Amplifier Design™ Prentice Hall 1987,
Radmanesh, ~“RI-and Microwave Electronies Hlustrated™ . Pearson Education, 2004,

N

e
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T

e Objectives:
o Lo study hasic clectronie components
o Toubserve charactensties ol electronie devices

COF EXPERIMENTS

'-351 ' Electronic Devices Lab [ oL:01:2r

Measurement & study of P-N junction diode-1-V and C-V characteristics.

Studv of Haltf=wave and Full-wave Reetifier.
Measurement and study of solar cell - 1=V characteristics,
Stody o Active filters,

Study of diode as Clisper and Clamper.

Study of Zener diode as Voltage Regulator.

Measurement and study ol Input and Output characteristics of a BJT.

Study of CE amplifies-Current & Power gains and Input, Output Impedances.

To study the frequency response of RC coupled amplifier.

Measurement and study of Output characteristics of JFET.

Course Qutcomes:

&

At the end ofthe course the students canable to
Measure the voltage. frequency and phase of any wavetorm using CRO.

| 1 Credit |

Generate sine. square and triangular waveforins with required frequency andamplitude using

function generatcr,

Analyze the chaiacteristics of different electronic devices such as diodes,transistors etc.. and

simple circuits like rectifiers, amplifiers ete.

plbe
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\» Ul_(lWZ E Analog cireuits

Car0r:0r 3 Credit

Objectives:

Yo P —

| Unit | Particulars

| |
I No. |

Fo understand the basie coneepts of cireait analysis,
Jo understand Single Phase A.C Cirenits

To understand Resonance coneepl

J'o understand magnetic cireuits

Cireuit theorems,

Networks topology.

| Contact

[ours

r
Diode Circuits. Amplifier models: Voltage amplifier, current amplifier. trans- ' 12
| conductance amplifier and trans-resistance amplificr. Biasing schemes for
LBIT and TIE amplifiers, bias stability. various configurations (such as
CE/CS, CB/CG. CC/CD) and their features, small signal analysis. low |
frequency transistor models, estimation of voltage gain. input resistance,

output resistance etc., design procedure for particular specifications. low

frequency analysis ol multistage amplifiers.
12|

IHigh quuulm transistor models, [requency response of single stage and
multistage amplifiers. cascade amplifier. Various classes of operation (Class 'r
A. B. AB. C etc.). their power cfficiency and lincarity issues. Feedback
topologies: Voltage series, current scrics. voltage shunt. current shunt, effect
calculation with practical circuits,

of feedback on gain. bandwidth ctc.,

(V8]

|

|

i

concept of stability, gain margin and phase margin. ~_‘
Oscillators: Review of the basic concept. Barkhausen criterion, RC oscillators 10|
(phase shift, Wien bridge ctc.). LC oscillators (Hartley, Colpitt, Clapp etc.). !
l

non-sinusoidal oscillators.

Current mirror; Basic topology and its variants, V-I characteristics, output |
resistance and minimum sustainable voltage (VON), maximum usable load. |
Differential amplifier: Basic structure and principle of operation, calculation [
of differential gain, common mode gain, CMRR and [CMR. OP-AMP design: “
design of differential amplifier for a given specification, design of gain stages

|
and output stages. COI‘HPLHS']IIOI] ;

OP-AMP applications: review of inverting and non-inverting amplifiers, 10
integrator and differentiator, summing amplifier, precision Rectifier, Schmitt
|

trigger and its applications. Active filters: Low pass, high pass. band pass and

band stop. design guidelines.

Digital-to-analog converters (DAC): Weighted resistor, R-2R ladder, resistor

string cle. Analog-to-digital converters (ADC): Single slope. dual slope.

successive approximation, flash  etc. Switched capacitor circuits: Basic

concept, practical configurations. application in amplifier. integrator. ADC

cle. S

COURSE OUTCOMES:

=

wn

At the end of this course students will demonstrate the ability to
Understand the characteristics ol diodes and transistors

Design and analyze various Rectifier and amplifier circuits

Design sinusoidal and non- _sinusoidal oscillators

Understand the functioning of OP-AMI” and design OP-AMP b ised cireuits

Design ADC and DAC

@

|
el
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TEXT/REFERENCE BOOKS:

1LV, Wait, 1P Huelsman and GA Ko, Introduction o Operational Amplitier theory and
applications, MeGraw Hill, 1992,

S Miltman and AL Grabel, Microclectronies, 2nd edition, McGraw [1ill. 1988,
L1 Horowitz and WL The Artol Electonies, 2nd edition, Cambridge Umversity Press, 1989
1 AN Sedra and K.C.oSmith, Microeleetronie Cireuits, Saunder's Collepel
Publishing.

Fdition 1V Paul R. Gray and Robert G.Meyer. Analysis and Design of Analog
Inteprated Cireuits, John Wiley, 3 dition.,
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OBJECTIVEN:

1. The conrse intends to provide an overview of the principles. operation and application of the

building blocks Hike diodes, BIT, FET ete Tor performing various functions,

20 This course relies onelementary treatment and qualitative analysis and - makes use ol
models and equation Lo illustrate the coneepts involved,

3o To provide ancoverview of amplifiers, feedback amplifiers and oscillators,

40T zain the knowledge on existing on future analog circuits.

EXPERIMENTS

Ihe project may include but not restricted to any of the following:

I Universal op-amp based biquad

2. Universal OTA biquad

3. Amplitude control or stabilization applicd to any sinusoidal oscillators

4. Op-amp’ OTA based function generator

5. Any application of log/antilog circuits

6. Any applications ol analog multiplier/ divider

7. Ay digital system design and its hardware implementation using TTL/ CMOS ICs
8. Any circuit 1dc:\ (not studied in the course) using 555 Timer in conjunction with any other ICs
The above must include:

1. Design the circuit.

2. Make hardware and measure various parameters.

3. Simulation in Spice of the designed circuit.

4. Comparison of measuied and simulated results.

A report is to be made for evaluation.

‘N

COURCE OUTCOMES

I. Understand the operating principles of major electronic devices, circuit models and connection to the

physical operation of the devices..

2. Able to apply this knowledge to the analysis and design of basic circuits.

3. Anability to design and conduct experiments, as well as to organize, analyzes. and interprets data.
4. Anability to identify, formulates. and solves hardware engineering problems.

5. The following arc the major outcomes in the part of electronic circuits and analysis.

VECE-352 Analog Creenits Lub COL0T2p 1 Credit

canaloo

smple

N et
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UAS-303/403

‘ | Engincering Mathematies-111 JL:oror
Course Outcomes:

3 Credits |

On completion ol course the students are able:

k‘() l CO S!n(mwn(
C(

[
: ' ‘ | Bloom's [Level
M Understand the coneept of partial differential cquation and to solve partial ’ v i
, ditterential cquations and analy z¢ the coneept ol partial dilferential | KI.K3. Ka & ’
' | cquations, K5 |
CO2 | Understand the coneept of curve litting. Coreelation and regression, ?
L " |
- CO3 | Understand the coneept of probability to evaluate probability distributions
, Fand apply the coneept of hypothesis testing KI. K2, K3 &
J i Ks
e
COd | Understand the coneeptottranseendental and polynomial equations and '
| | interpolation * |
“OS | AN s the concent {he o ierentiation and intearation that ave. | . ‘
I, ( Analyze the coneept the numerical differentiation and Integration that are K4 & K6 '
! used in dealing with various engineering problems ’ |

K1 - Remember, K2 - Understand. K3 - Apply, K4 - /\Ilill)’l?{(si Evaluate. K6 Create

COURSE CONTENTS:

T‘—Contuct I

|
|

L Hours |
|

Content

e—

Unit-1: Partial Differential Equations [ 8 |

Formation of partial differential equations. Lincar and Non-Linear Partial Equations of first |
order. Lagrange’s linear PDE, solution of first order linear and non-linear PDEs by Charpit’s
method. Solution of homogenous and non-homogenous linear partial differential equations o
second and higher orders with constant coelficients, Equations reducible to lincar partial
differential equations with constant coefTicients.

Unit-2: Statistical Techniques 1 8

Measures of central tendency, Measures of dispersion, Curve Fitting, Method of least
squares, Fitting of straight lines, Correlation and regression analysis.

Unit-3: Statistical Techniques 11 8

Perul)ilily and Distribution: Introduction, Addition and multiplication law ofprobﬂhilily;

Discrete and Continuous Probability distributions: Binomial, Poisson and Normal
distributions.

Sampling, Testing of Hypothesis: Introduction, Sampling Theory (Small and Large).
Hypothesis, Null hypothesis, Alternative hypothesis, Level of significance, Confidence

limits, Test of significance of difference of means, Student’s ttest and Chi-square test.

Unit-4: Numerical Techniques - 1 8

7 eroes 6(1n:zurl{sccnirla]lﬁnIﬂal_l(lvpibvlr)rfnzlnizll cquations using Bisection method. Regula — Falsi |
method and Newton -- Raphson method. ’
Interpolation: Newton’s forward and backward difference formulae, Lagrange's
interpolation formula andNewton’s divided difference formula for unequal intervals. i‘

Unit-5: Numerical Techniques - 11 \ 8

Numerical solution of syslcm of Iéncur:(iu‘uli—ms by Jacobi method and Gauss- Scidel,
method. Numerical differentiation, Numerical integration by trapezoidal rule, Simpson’s
one-third and three-cight rules, Sofution of ordinary differential equations ([irst urdcr.}’
second order and simultancous) by Luler’s and lourth-order Runge- Kutta methods. )
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Reference Books:
o De BS. Grewal, “Higher Engineering Mathematics™, dhhldition, Khanna Pablishers, New Dehli,
20 Peter V. O'Neil, “Advance Enginecring Mathematies™, SEEditon 8th Fdition. Cengage Learning.

2017,

BV, Ramana, Higher Engineering NMathematics, MeGraseHRIEPablishing Company Lid 2017

S8 Sasty, Chtoductory methods of Numerical solations™ At Edition Prentice Ttk of Tndia

Frwin Krevszig = Advanced Engineering Mathematics™ Joln Wiley rublications. 1999,

0. RUKJn& SR yenpar, “Numerical Methods™. New Age International (1) Limited

70 James I Epperson Mathematical Reviews “An Introduction To Numerical Methods And

Analvsis™ Seeond Edition, Wiley: htps:/perhuaman. files.wordpress.com/ 201 4/07/metodos

numericos pdr

Itroduction o Engmeering Mathematies Vol 1V LK Das: S, Chand Publications. New Delli,

India.

9. Probability and statisties for Engineers: Johnson. PHI

10. RK. Jainand S.R.K. Ivenger: Advance Engineering Mathematics; Narosa Publishingllouse, New
Delhi.

11 DN Elhance, V. Elhance & B.M. Aggarwal: Fundamentals of Statistics: Kitab Mahal
Distributers, New Dethi.

I = L
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UECE-303

Objectives:

|
|
|
|

|

|
{

| Amalog and Digital Communication IRIRUERIIE |
i

Fomunderstand the fundamentals ol signals and systemys, lrequency domaim re

stenalscand ditferent modulation techniques,

ditterent modulation sehemes, and examine pre-ecmphiasis ind de cmphasis

Foreview the coneepts ol probabilite and random  processes, analyze the imp

3 Credits |

presentation of

act ol noise in

techniges

Fovam knowledpee about pulse modulation, sampling process, digital multiplexing, and noiae

considerations i pulse code modulation,

wansmission, and different passband digital modulation schemes.

To Tearn about detection theory, optimum detection of signals in noise, baschand  pulse

Founderstand the tradeolTs in digital modulation. learn abou optimum demodulation technigues

over band-limited channels, and examine equalization. synchronization, and carricr recovery for
digital modulation,

Uit
No

|

|
|

Jarticulars

Review of signals and systems, Frequency domain rcprcscnluli&lﬁiiﬁndig
Principles of Amplitude Modulation  Systems- DSB. SSB and VSB
modulations. Angle Modulation, Representation of FM and PM signals,
Spectral characteristics of angle modulated signals.

[ Contact 'l

fHours

NN

Review of probability and random process. Gaussian and white noise
characteristics, Noise in amplitude modulation systems, Noise in Frequency
modulation systems. Pre-emphasis and De-emphasis, Threshold effect in
angle modulation.

Fulse modulation. Sampling process. Pulse Amplitude and Pulse code
modulation (PCM), Differential pulse code modulation. Delta modulation,
Noise considerations in PCM, Time Division multiplexing, Digital

Multiplexers.

Llements of Detection Theory. Optimum detection of signals in noise,
Coherent communication with waveforms- Probability of Error evaluations.
Base band Pulse Transmission- Inter symbol Interference and Nyquist
criterion. Pass band Digital Modulation schemes- Phase Shift Keying,
Frequency Shift Keying, Quadrature Amplitude Modulation. Continuous
Phase Modulation and Minimum Shift Keying.

Digital Modulation tradeoffs. Optimum demodulation of digital signal;mf 10

band-limited channels- Maximum likelihood sequence detection (Viterbi
Recciver). Equalization Techniques. Synchronization and Carrier Recovery

for Digital modulation.

10

Course Outcomes:
At the end of this course students will demonstrate the ability to

amiplitude and angle modulation systems.

emphasis and de-emphasis techniques

Create a sampling process for pulse modulation and design digital multiplexers.
Evaluate the probability of error in coherent communication with wavelorms and apply the

Nyquist criterion to baseband pulse transmission.

digital signals over band-limited channels.

Analyze the spectral characteristics ol angle-modulated signals and differentiate between dirferent

Evaluate the impact of noise in ditferent modulation schemes and assess the effectiveness of pre-

Livaluate the tradeolTs in digital modulation and design optimum demodulation techiniques for

A vx/»;"a\ﬁ?r}u
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Text/Reference Books:

L. Haykin 8., "Communications Systems", John Wiley and Sons, 2001,

I Lo 1D

1963,

Proakis ). G. and Salehi M., "Communication Systems Engineering”, Pearson Education, 2002.
Taub H.and Schilling D.L., "Principles of Communication Systems™, Tata McGraw Hill, 2001,
Wozeneralt Jo Moand Jacobs 1M, Principles of Communication Engineering” John Wiley.

S Bary LR Lee Fo A and Messerschmitt DG Digital Communication”, Klower Academic

Publishers, 2004,

Proakis LG Digital Communications”, dth Edition, MeGraw Hill. 2000,

\ N
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D_l_(l‘“u - \ FNN“"‘."'R Hlinl_\ sis and Synthesis J:or:or J 3 ('r({(rli(s » |

Objectives:
I Understand the fundamental concepts and theories about networks,
2 Apply this knowledge to solve realworldeonetwark-centric problenis
Use advanced network analysic methods and tools 1o visualize and analy 7¢ network

£ Imterpret the results with respect to exploratory, guantitative and substantive guestions

- Unit Particulars | Contact
| |

No. I Houwrs

A | Naode and mesh analysis, matix approach ol network containing voltage & 1 8

cureent sonrees and reactances, souree transformation and diality. [

| 2 Network - theorems: Sll|>cl'|mﬁliml. reciprocity.  Thevenin's, Norton's. &
NMaximum power transter, compensation and Tallegen's theorem as applied to |
FALC, cireuts, ;

‘ l.lplm transforms and- |1mpul|u Partial fractions, \llu_ulmlv “functions. ] 8 ;
|
!

)

wavelorm syinthesis, analysis of RC, RL. and RLC networks with and
without initial conditions with Laplace transforms evaluation of initial
conditions. Steady state response ol @ network o non-sinusoidal periodic
| inputs, Power factor. cffective values. L
4 Network function for one- port and two-port, calculation of network function 8
| ‘ for ladder and general networks. poles and zeros with restrictions for driving
w | point functions and transform functions.
| Two-Port Network: Introduction, Parameters, and Condition for reciprocity
i and symmetry. Relation between port parameters. Interconnection of two

‘5 ports networks. ‘
Sinusoidal response from pole-zero locations, convolution theorem, behaviour 8 ;
of series and parallel resonant circuits. Introduction to band pass, low pass.
high pass and band reject filters. ]

|

Course Qutcomes:
At the end of this course students will demonstrate the ability to

I. Understand basics electrical circuits with nodal and mesh analysis.

Apply eiectrical network theorems.

Apply Laplace transform for analysis steady state and transient behavior of network circuit.
Determine different network functions of Two Port network

5. Analyze the frequency response of various filters.

4= L o

Text/Reference Books
l. FranklinF.Kuo."NclworkAnulysisandSynlhcsis,"WilcylndiaEducalion.Z""Ed..2006. ‘
Van.Valkenburg.*Networkanalysis,”Pcarson,2019. ‘
. Sudhakar.A..Shyammohan,S.P., CircuitsandNetwork, " TataMcGraw-Hil INewDelhi, 1994,
AWilliamHayt."EngineeringCircuitAnalysis,"8thEdition,McGraw-HillEducation.
A.AnandKumar.*NetworkAnalysisandSynthesis, "PHIpublication.2019.

(WO SO U )

¢ @.
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Disaster Management and Prepareduess ] L1 0P:2 ] 0 Credit (IIquhulbnl

i‘kn\'(‘-.un '
\ to 2 Credits os per J

|

NILP-2020)

Course Objectives

The course amms (o develop awareness, knowledge, and practicat skitls among stadents (o understand
disaster tisks, enhanee preparedness, respond eHectively during emergencies and contribute (o disaster
pisk reduction at idiadual, mstitational, and commumity fevels e alignment with national and global

rameworks

Course Onteomes:

On completion of conrse the students are able

S CO | COStatement ] | Bloom’s Level
COT | Idontity hazards, valnerabilities, capacities, and disaster risks at various ’ N
K1, K2
levels,
COY | Understand disaster management eyeles and fegal - institutional ,
N . KI. K2
| frameworks i India and globally,
| CO3 \m\l\ pnp.nulnn\ mitigation, and response \lmlq,lm (Iunny (|I\l\lLl’\ K3
| CO4 | Dunon\u.m basic il ‘-\.an lu\l-'nd and emergency response skills. K3
COs | I‘up e \lmplt disaster nmm“«.nunl plans and p: 1rl|up.llc in community- K6 j
)
| based l)l\l\ activities.

N1 l emember, K2 - Understand. K3 - Apply. Kd — Analyze. K5 - Evaluate, K6 Create

COURSE CONTENTS:

| ContactHours
Content
l nit- l Understanding Disaster Management and Disaster Risk Reduction L:4 Hrs P4 Hrs
o Basic mnuptx and [CIH\II]OIOL’) H:mu'd Vulnudblhly CdpdClly l\posuu

| Disaster. Risk

! «  Disaster Management vs Disaster Risk Reduction ,
|« Hazard profile of India (rcgional perspective) ‘
e Disaster Management Cycle: mitigation. preparedness. response. reliel, i
recovery. rehabilitation i
e Policy and legal frameworks: |
o Disaster Management Act, 2005 }
» National Disaster Management Policy
State Disaster Management Acts w

« International frameworks: Sendai Framework. SDGs, Paris Agreement
« Role ofinstitutions (overview): NDMA. NIDM. IMD, CWC. GSI, ISRO.
SDMA. DDMA. NDRF |
|« Case studies of major disasters in India (minimum two) ]

L: -Hllsl“‘\lln

| Unit-2: l’rcparedncss, Mitigation and Response Planning

‘ e IHazard. Vulne dhllll)’ d]).lLll) und Risk (l lVCR) assessment tools: ‘
| o Hazard mapping |
Transect walk

! o Problem tree
o Chapatti diagram |

|

|

i
e Preparedness planning: evacuation plans, mock drills, tabletop eXereises

l ¢ Disaster-specific mitigation measures

’ e Basics of Incident Response System (IRS)

| s Role of emergency responders: NDRI, SDRIF, police, fire services, armed

l forces, NCC, NSS

- Plannino for vildnerahle oranne

L@ "
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o Emerging technologies in DRR:

o Drones, mobile apps (SAFAR. Meghdoot. UMANCG, Sachet)
| o Flood and weather alerts
o Social media for disaster communication
e Basies of sale construction and stuctural & non-stretural alety andits

|
[
|
| Unit-3: Lite-Saving SKills and Public Health Preparedness
i o Distand i disastons
! Golden hour concept
! CIR
| Buns, tractines, choking
{ Nmal bites (snake dograbics)
Heatrelated ilnesses
Friage and stampede management

= Houschold and personal preparedness:

72-hour emergency kil

Nale food storage

Water purification

v ORS nsage

WASH and 1PC practices
*  Scarch and rescue basics
< Firesafety and clectrical/LPG safety (fire extinguisher demonstration)
*+  Disaster-specific response: oods, earthquakes, landslides, cyclones.

heatwaves. cold waves, pandemics. CBRN emergencies

* Psychosocial support and psychological first aid

* _ Public health impacts of disasters and prevention of post-disaster discases

t— B ==

Lod Hrs P10 Hrs

- Unit-4: Field Exposure and Community Engagement

L:3Hrs P: 8 Hrs |

.« Tield visits (physical/virtual):
‘ o LEmergency Operations Centres
! o Disaster-prone communities
l o Fire stations / SDR¥ / NDRF units
e Practical exposure: _
o Mock drills and simulaticns (multi-hazard evacuation)
o Interaction with responders and officials
¢ Community engagement activities:
o> Awareness campaigns
5 Street plays (nukkad natak)
o DRR clubs
IEC material development (posters, videos. podcasts)
*  Project/Assignment:
o Household or institutional disaster management plan
o Community-based DRR project
o Field report / reflective report

o]

|

Books/Handbooks

I. Sphere Handbook for humanitarian response standards. Link: https://spherestandards.org/handbook

2. Health emergency and disaster risk management [ramework  (Health

https://www.who.int/publications/i/ite1in/978924 1516 I8 INDMA Booklets

EDRM), WHO. Liak:

3. AAPDA MITRA: A prime example o community-based disaster management:  hups: ndma.

gov.in/sites/default/[iles/11EC/Booklets/ AAPDA Y 2OMITRA620A 5%620BOOK?

4. DISABILITY INCLUSIVIE: DRR: Transformative journey towards a di

o20Final.pdt

sability-inelusive society:

https://ndma.gov vsites/default/files I1=C/Beokletsisisabiliny Yo 20inclusive®o20DRR.pdl S BEATING

THE  HEAT: How India successfuliy  reduces  mortality  due 10
ndma.gov.in/sites/default/files/IEC/Booklets Teal Wave?a20A5%020B00K %201

| @

heat  waves:  hups:
al.pdy
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0. PSYCHOSOCIAL CARL:: Mitigating impact of dis

asters on mental health: hitps:/ndma.gov.in
sites detault/ tiles TEC Booklets Psvehosocial®a 2045001

unl\,p;[l'
T REACHING  OUL 1O SAVE LIVES: How  social media transformed  India’s readiness

towardsdisasters-hps:ndmapovan sies defalt fles TEC/Booklets Social®s 20Media®s 204 539000
BOOK pdt

SOTHUNDERS TORNUAND TIGHENENG: Fackhige weather lazards https:ndima pov.in/sites
detantt fHea THC Booktets Thunderstorm™ 208 iphining® « ONDMA T 20A 50 20100 K 500 0N ew pf

Online conrses

EoComprehensive Disaster Risk NManagement Framework (CDRMI -

s eleammg aninpovin cnrol bipayment conrse overvicw phip?id 193

Sender Aspectsor Disaster Recovery and Reconstruction:
hitps ceaming nidm,gevin enrol bipayment course_overview.php?id - 187

> Risk Sensitive Land Use Planning:
heipselearning nidim.gov.in enrol bipayment/course_overview.php?id- 191

4 Safe erties: latps; Celearning nidin.oov,in‘enrol, blpayiment/course_overview.php?id 197

3. Community- Based Disaster Risk Management:
htps: elearning nidm.gov.in‘earol/ blpayment/course overview.php?id—217

o. Climate Change and Disaster Risk:
hitps: clearning.nidm.gov.in‘enrol blpayment/course_overview.php?2id=216

* SWAYAM and NPTEL MOOCs:

I Disasier Recovery and Build Back Better (BBB): https://enlinecourses.nptel.ac.in/noc22_ar0s preview

1o

2. Climate Change and Disaster Risk Management
https: onlinecourses.swavan2.ac.in/atr2S ed| 13/preview

=
3

3. Disaster Management: htips.”/onlinecourses.swayam2.ac.in/ntr25 ed102/preview

- Disaster Management: https://onlinecourses.swayam?2.ac.in/cec25 hs135/preview

o

- Disaster Risk Reduction and Management: https://onlinecourses.swayam?2.ac.in/ini25_hs32/preview
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ULTU-305/405 | Soft SKills 3T

Course Outeomes:

Oncompletion of conrse the students are able

CO | COStatement
Ol i Forunderstand the importance of soft skills in personal and professionil
| | conteats
1 COX | Toapphy etfective commumication skills in diverse situations
CCOX [T areate strong professional vocabulary for i application at differen
Foplatorms and throueh numerons modes s ( omprehension, reading aned
| LowWnting
CCOL T Todeliver engaging presentations with confidence af work place and
: j maintain positive relationships with peers and colleagues
CCOS T Tobuild up personal and professional traits (hat will make the transition
- lom institution to workplace smoother and help them (o exeel in their
é _i\‘l‘.\.
K1 Remember, K2 - Understand, K3 Apply. Ka — Analyze, K5 - Evaluate.

COURSE CONTENTS:

Content

|
i ——— —

Unit-1: Introduction to Soft Skills

|
|
i
|
|
|

K6

|3 Credits j

Bloom's 1evel

vor,

K2

Create

Contact
[ours

e Meaning and Aspects of Soft Skills

*  Soltskills and Personality Development
*  Lffective Communication Skills

e Telephonic Communication Skills

e Positive Thinking

.

Listening Skills, Types of Listening

Unit-2: Negotiation vs. Communication Skills

b—

Meaning and definition o' Negotiation Skill

L]

e Culture as Communication

e Classification of Communication

¢ Communicating without Words : Paralanguage, Proxemics. Haptics
e Meta-communication

*  Organizational Communication

e Communication Breakdown

¢ Group Communication Skills

Unit-3: Advanced Writing Skills

*  Principles of Business Writing

o Business Letters: Format and Style. Types of Business Letter

¢ Writing Reports, Types of Report, Strategies for Report Writing,
e Lvaluation and Organization of Data

Unit-4; Advanced Presentation SKills

o Oral Presentation: Planning & Preparation

*  Speeches & Debates. Combating Nervousness
e Patterns & Methods of Presentation

*  Making I:lTective Presentations

o Snceches for Varions Oceasions

L@,
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‘\ Unit-3: Work- place skills 8§ |

|« Interviews, Planning & Prepanng
|« Drafung Flieetive Resume
|

e Jucmy Job Internviews
] !
{e Emotonal Intethygence & Catical Thinking

Counrse Objectives:

| Fo understand the aspects ol soft skills tor |‘\‘I‘~Hll.l] and lrl"'t sronal waorld
Forcaltivate Teadershipy quahities and teamork abilities i the orpanization

Lo Todevelop ettective communication skills, inchading verbal, non-verbal, and swritien
communication,

Lo Torehne presentation and public speaking skills.

S Todevelop work place skills for seeking good job opportunitics,

Books and references

L Butterfield, Jetl: Soft Skills for Everyone. New Delhi: Cengage Learning. 2010,

2. Chauhan, G.S. and Sangeeta Sharma. Soft Skills. New Delhi: Wiley. 2016.

3o Goleman, Daniel. Working with Emotional Intelligence. London: Banton Books. 1998,
4o Hall, Calvin S, etal. Theories of Personality. New Delhi: Wiley. rpt. 2011.

3. Holtz. Shel. Corporate Conversations. New Delhi: PHIL 2007.

0. Kumar, Sanajy and Pushp Lata. Communication Skills, New Delhi: OUP. 2011,

7. Lucas. Stephen E. The Art of Public Speaking. McGraw-Hill Book Co. International Fdition. | th
Ed. 2014,

8. Penrose. John M.. et al. Business Communication for Managers. New Delhi: Thomson South
Western. 2007,

9. Sharma. R.C. and Krishna Mohan. Business Correspondence and Report Writing. New Delhi:
TMH. 2016.

10. Sharma. Sangeeta and Binod Mishra. Communication Skills for Engineers and Scientists. New
Delhi: PHI Learning. 2009, 6th Reprint 2015.

I. Thorpe. Edgar and Showick Thorpe. Winning at Interviews. Pearson Education. 2004,
12, Turk, Christopher. Effective Speaking. South Asia Division: Taylor & Francis. 1985.
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| UOE-302/402 1 Awtomation and Roboties CAL0T0p S Credits

Course Onteomes:

On completion ot conrae the students nre abl

CO | COSmement Blooni's 1evel

Ol Fodeam the concept ot automation, ite chveatication and terminaloey
| : ‘ q
' n !

co Fonderstmd the concept ol basic principles of Robaty ‘ Ko
COd Foapphy knowledpee ol basies of Robot Progeamming: and robotie K

\pphcations ‘ -
COd Founderstand and analy ze the basic elements of Aatomation in ; A 3

manutachumg, KZ, K4

L

CCOS - Evaluate effectively about roboties engineering technologics,  their

workings and potential applications, 1 =

NI Immmhu K2 Understand, K3 Apply. Ka o Analyze, K5 Byaluate, Ko Create

COURSE CONTENTS:

. Contact
' Content
Hours
| Unit-1: Introduction to Automation b
| - - - O — e
E Briel history of automation, Requirement of automation systems. classification & level of
| automation, Industrial Automation, benefits of Industrial Automation, closed loop & open
| loop system. role of automation in Industry 4.0. :
—_— |
g I o
- Unit-2: Introduction to Robotics i 8
! Overview: Ilistory. Definition and scope of robotics, laws of robotics, classification. |
| advantages and disadvantages of Robot, applications of robots.
| Robot components: Joints, links, end-effectors, degrees of freedom. brief introduction to
| forward and inverse kinematics.
| ~
Robot Ethices: Social impact of robots in socicty., cthical implications of robotics and
automation.
Unit-3: Industrial Automation Architecture 8
Input Devices: Transducers &sensors, Classification of sensors and applications.
Controllers: Uassmcallon of controllers in Industrial Automation. principles of hard wire ,
system and PLC. Types of PLC, 1/0: Analog and Digital, Ladder programming for logic "
functions.
Actuators: Basics of Hydraulic, Pneumatic and Electric actuators. merits and demerits. o
Unit-4: Automation in Manufacturing 8
Fundamentals of Computer Integrated Manufacturing, elements of a CIM system. benefits of }
CIM. types of automation in production system, fundamentals of Group Technology and ‘
Ilexible Manufacturing System. Types and components of FMS. } |
A I
[ Unit-5: Industrial Applications \1 S
Industrial /\ppliculi(;h;&l' Automation and Robotics for material handling. welding. Spray |
l, painting. medical, mining. space, defence, security, domestic, entertainment. .
\ ‘
e . ———
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Text Books

Gary Dunning, “Introduction o Programmable Logic Controllers™ Thomson lLearning. 2001,
Patranabis D, “Sensors and Transducers™. 2nd Edition. PHI; New Delhi, 2011

S Richard Zurawski. “Industrial Communication Technolagy Handbook™ 2nd edition.
CRC Press, 2015

v Introduction o Robotics (Mechanics and control), Miki, Wiley 2013

1y

L Intoduction 1o Robotics by § K Sahac McGraw FITEducation
G RK Mittaland 1) Nagrath, “Roboties and Control™, Tata McGraw Hill, New Delhis 2005,

) |
Reference books

1 Introduction to Roboties (Mechanics and control), J.J.Craig Pearson Education Asia 2002,
2. Program logic controllers, W.Bolton . Elsevier 2000.

H@
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LUVASOLA0E [ INTRODUCTION TO LABVIEW | 0L:07:4P 2 Credits |

Course Outeomes:

On completion of conrse the students are ahle:

[ CO A CO Statement " Bloom's Level
Leor T Desaribe vanons aspects ol VI ,' K

, .
; COY | Comprehend the aspects of VI ‘ K7
P COd | Apply the concepts of VI for the given lopic, | K3
! CO4 | Analyze the software and hardware conmponents ol VI f Ko KA
f [QON i Deveiop and evaluate the given expression ‘problem using ‘ /s

K1 Remember, K2 Understand, K3 Apply. Ka - Analyze, K5 Jivaluate, K6 - Create

UNIT-I
Virtual instramentation: Virtual instrument and traditional instrument, hardware and software in V1. VI
for test. control and design, VI in engineering process, virtual instruments beyond personal computer
araphical  system  design  using LabVIEW. Introduction to  LabVIEW: Advantages.  software
environment. creating and saving VI, front panel and block diagram toll bar. paletics. controls and
indicators, block diagram, data types, data flow program.
10Hrs. |
UNIT-11
Modular programming: Build a VI front panel and block diagram, building a connector panc. displaying !
sub Vis and express Vs, creating sub Vs, Repetition and loops: For loops. while loops. structure
tunncls. terminal inside or outside loops. shift registers. feedback nodes. control timing. communication
among multiple loops. local and global variables.
10HTrs.

UNIT-I11

Arrays: Creating one dimensional, two dimensional, multi-dimensional arrays. array initialization.

deleting. inserting, replacing clements within an array, array function. auto indexing. Structures: Casc.

sequence, customizing. timed structures, formula nodes, event structures.
: 05Hrs.

UNIT-1V

Data acquisition: Signals, signal conditioning, DAQ hardware configuration, DAQ hardware. analog

inputs, outputs, counters.
OSHrs.

UNIT-V
Motion control: Components, software for configuration. prototyping and development. motion

controller, move types, motor amplifiers and drives, feedback devices and motion I/O.
10Hrs.

Text Books:
| Jerome. Jovitha. “Virtual instrumentation using LabVIEW™, PHI, Ist Edition, 2010 (Unit I, 1T,

2. Gary W. Johnson, Richard Jennings. “LabVIEW Graphical Programming™. MGH. 4th Edition (Unit

V).
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\' UVA-302402 ' INTRODUCTION TO MATLAB | OL:0T:4p

Course OQutcomes:

On completion of conrse the students are able:

l 2 C_"r'c(liri.sﬁ

' CO ] CO Statement ] Bloom’s Level ’

COl ! Fo inttoduce the stadents o MATEAB as progrvmming and scientific | Kl
| computing tool, , ‘

‘ | I

[ com 1 1o enable the students o solve basic problems and matrix operations | o

: Fusing NMATEAB, {

S — e, —

CCOX | o introduce the students to basic numerical techniques to solve first order ' K3

: ordinary differential equations, numerical infegration ‘

! | : —} :

l COd ! Lo familiarize the students with basic |\|nll|nk tols available in MATLA } K7 KA

] COS | To duclop and evaluate the ¢ L_IVLI\ L:\I)IL\\I(lil /pmbiun ;l\ll]g— B | K5

,
K1 l\uncmhu 2 Understand, K3 /\ppl) K4 /\nal\/c Ki Lvaluate, K(; Create

UNIT I: Introduction to MATLAB Environment and Matrix Operations

* Introduction to MATLAB and its applications in engineering
e MATLAB Desktop, Command Window, Workspace, Editor
»  Variables. constants, data types, operators

»  Scalars. vectors, matrices, arrays

*  Matrix creation and manipulation

e Built-in mathematical functions

* Input/output commands

e Working with MATLAB files (.m files)

UNIT II: MATLAB Programming Fundamentals

¢ Script files and function files
e Programming logic and algorithm development
e Decision-making statements:
o if
o if-else
o nested if
o switch-case
* Looping constructs:
o forloop
o while loop
¢ Break and continue statements
e User-defined functions
«  Debugging and code documentation

UNIT HI: Data Visualization and Graphics

» Intreduction to graphical visualization
e 2D plotting:
o plot()
subplot()
o semilog and log-log plots
e Graph formatting:
titles
o labels
o lesends

™
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o annotations
s Multiple plots
o Bar charts, pie eharts, histograms
o 3D plotting:
o mesh
o sl
o contour )
«  Lngincering data visualization technigues :

UNIT IV: Numerical Computing and Engineering Applications

«  Solution of alpebraie equations
«  Polvnomial operations and curve fitting
e Numerical ditferentiation
e Numerical integration
o lnterpolation technigues
e Lincar algebra applications
o Solving systems of equations
e Basic optimization coneepls
e Statistical analysis:
o mean
o median
o standard deviation
o regression analysis
C
UNIT V: Engincering Modeling, Simulation and Simulink

e Introduction to modeling and simulation

e Simulink environment

e Simulink blocks and libraries

e Mnodel creation and execution

o Transfer function modeling

o Signal generation and processing

o [Engineering system simulation

» Data import/export

e Mini-project development using MATLAB/Simulink

=
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UECEA0L [ Blectromagnetic Waves — [3La0T:0P | 3Credits |
Objectives:
+  Understand The Electrostatics, Magneto statics, Maxwell's Equations EM Wave Characteristics &

Iransmission Lines,

Particulars [ Contact |

Hours

Fransmission Lines- Equations of Voltage and Current on TX line, Propagation b2
constant and characteristic impedance, and reflection coefficient and VS W,

Impedance Transtormation on Loss-less and Low loss Transmission line, Power

transfer on TX line, Smith Chart, Admittance Smith Chart. Applications of

transmission lines: Impedance Matching, use transiission line sections as circuit

clements.

Maxwell's Vliquu'liAoil;\‘-hll_u;ivcsr of Vectors, Vector caleulus, Basic faws of 12

Electromagnetics, Maxwell's Equations, Boundary conditions at Media Interface.

Uniform Plane Wave- Uniform plane wave, Propagation of wave, Wave 08

polarization. Poincare’s Sphere, Wave propagation in conducting medium, phase
and group velocity, Power flow and Poynting vector, Surface current and power
loss in a conductor.

Plane Waves at a Media Interface- Plane wave in arbitrary direction. Reflection and 08

refraction at dielectric interface, Total internal reflection. wave polarization at
media interface, Reflection from a conducting boundary.

Wave propagation in paralle} plane waveguide, Analysis of waveguide general L10
approach, Rectangular waveguide, Modal propagation in Rectangular waveguide,
Surface currents on the waveguide walls, Field visualization, Attenuation in
waveguide, |
Radiation: Solution for potential function, Radiation from the Hertz dipole, Power |
radiated by hertz dipole, Radiation Parameters of antenna, Receiving antenna, {
Monopole and Dipole antenna.

Course Outcomes:

At the
L ]
L]
°
L]

end of this course students will demonstrate the ability to

Understand characteristics and wave propagation on high frequency transmission lines
Carryout impedance transformation on TL

Use sections of transmission line scections for realizing circuit elements

Analyze wave propagation on metallic waveguides in modal form

Understand principle of radiation and radiation characteristics of an antenna

Text/Reference Books:

L.

[FSIN (S ]

R.K. Shevgaonkar, Electromagnetic Waves, Tata McGraw Hill India, 2005

E.C. Jordan & K.G. Balmain, Electromagnetic waves & Radiating Systems, Prentice Hall. India
Narayana Rao. N: Engineering Electromagnetics, 3rd ed., Prentice Hall, 1997.

David Cheng. Electromagnetics, Prentice Hall.

b,
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| suomor [ 3 Credits |

| UECEM02 [ Digital Electronics

Objectives:
1. To introduce the concepts and techniques associated with the number systems and codes. To
minimize the lopical expressions using Boolean postulates,
2. To desipn various combinational and sequential circuits,
3. To provide with an appreciation ol applications for the technigues and mathematics used in this

COLSG,

Particulars I Contact |
[ Hours |

Digital signals, digital circuits, AND, OR, NOT, NAND. NOR and Exclusive-OR 12
operations, Boolean algebra. examples of 1C gates, number systems-binary. signcd binary,
octal hexadecimal number, binary arithmetic. one’s and two’s complements arithmetic.

families, TTL, Schottky TTL and CMOS logic, interfacing CMOS and TTL, Tri-state logic.

\
1
Standard rcprcscnluliﬁﬂ)} logic functions, K-map representation, and sinEl_i—ﬁ_c;tion of |
logic functions using K-map, minimization ol logical functions. Don’t care conditions. |‘

! Multiplexer. De-Multiplexer’Decoders, Adders. Subtractors, BCD arithmetic, carry look |
‘ahcud adder. serial ladder. ALU, clementary ALU design. popular MSI chips. digital ,‘
cemparator, parity checker/generator, code converters, priority encoders, decoders/drivers |

for display devices. Q-M method of function realization ’ -
A 1-bit memory, the circuit properties of Bistable latch, the clocked SR flip flop.J- r 10

KTAndtypesflipflops.applicationso(flipflops.shiftregisters.applicationsofshiftregisters, serial |

|
|
|
\ . . e T “ o= . |
f ' codes. error detecting and correcting codes, characteristics of digital 1Cs, digital logic )
|
|

(%)

to parallel converter, parallel to serial ~ converter, ring counter, sequence generator, ripple(/

4 Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A converter, 10
specifications for D/A converters, examples of D/A converter 1Cs, sample and hold circuit. !
analog to digital converters: quantization and encoding. parallel comparator A/D converter,
successive approximation A/D converter. counting A/D converter,

5 Memory organization and operation, expanding memory size, classification and S
characteristics of memorics, sequential memory. read only memory (ROM), read and
write memory(RAM), content addressable memory (CAM), charge de coupled device
memory (CCD), commonly used memory chips, ROM as a PLD. Programmable logic
array, Programmable array logic. complex Programmable logic devices (CPLDS), Field
Programmable Gate Array (FPGA). |

COURSEOUTCOMES:

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

Understand working of logic families and logic gates.

Design and implement Combinational and Sequential logic circuits.

Understand the process of Analog to Digital conversion and Digital to Analog conversion.
Be able to use PLDs to implement the given logical problem.

s 1o —

o=

TEXT/REFERENCES:
. R.P.fain, "Modern Digital Electronics". McGraw Hill Education, 2009.
2. M. M. Mano, "Digital logic and Computer design", Pearsen Education India. 2016.
3. A. Kumar, "Fundamentals of Digital Circuits”, Prentice Hall India. 2016.

'3\>/‘l J‘.:‘/v\,a/i)\ K&‘P’:}

r’ @L
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UVAd01 | UNIVERSAL HUMAN VALUES-II: [ 3L:0T:00 [ 3Credits |
UNDERSTANDING HHARMONY AND )
ETINCAL HUMAN CONDUCT 7 ]

Course Qutcomes:
On completion ol course the students are able to: -
Bloom’s l evel |

CO | CO Statement [

COL L Upderstand the sipnificance ol value inputs in o classroon, t“\lill“(li\h! K2 '
between values and skills, understand the need, basic puidelines, content | ;
and process ol value education, explore the meaning of happiness and } ‘

- prosperity and do acorreet appraisal of the current scenario in the society g '

CO2 | Distinguish between the Sell and the Body. understand the meaning of ; K2,K4 |

\

Harmony in the Sell the Co-existence of Selland Body.

1 ;

| CO3 | Understand the value of harmonions relationship based on trust. respect ,m(l ‘ K2

i ‘ other naturally acceptable feelings in- human- human relationships (nvl;

‘ | explore their role in ensuring a harmonious society S

'((N | Understand the harmony in nature and existence, and umk out lhur' K2
mutually fulfilling participation in the nature. ["_ I —

I ¢ illing participation in the nature.

‘ CO5 | Distinguish between ethical and uncthical practices. and start \mlkmL out | K3, K4

| } the strategy 1o actualize a harmonious environment wherever they work. | o

K] - Remember. K2 — Understand. K3 — Apply. K4 — Analyze, K35 - Evaluate, K6 - Create

Module I — Introduction to Value Education
Leeture 1: Right Understanding, Relationship and Physical Facility (Holistic Development and
the Role of Education)
Lecture 2: Understanding Value Education
Tutorial 1: Practice Session PS1 Sharing about Onesell
Lectere 3: Self-exploration as the Process for Value Education
Lecture 4: Continuous Happiness and Prosperity — the Basic Human Aspirations
Tutorial 2: Practice Session PS2 Exploring Human Consciousness
Leeture 5: Havopiness and Prosperity — Current Scenario
Lecture 6: Method to Fulfill the Basic Human Aspirations
Tutorial 3: Practice Session PS3 Exploring Natural Acceptance

Module 2 — Harmony in the Human Being
Lecture 7: Understanding Human being as the Co-existence of the Self and the Body
Lecture 8: Distinguishing between the Needs of the Self and the Body
Tutorial 4: Practice Session PS4 Lxploring the difference of Needs of Self and Body
Lecture 9: The Body as an Instrument of the Self
Lecture 10: Understanding Harmony in the Selfl
Tutorial 5: Practice Session PS5 Exploring Sources of Imagination in the Self
Lecture I1: Harmony of the Self with the Body
Lecture 12: Programme to ensure self-regulation and Health
Tutorial 6: Practice Session PS6 Exploring Harmony of Self with the Body

Module 3 — Harmony in the Family and Society
Lecture 13: Harmony in the Family — the Basic Unit of Human Interaction
Lecture 14: Trust' — the Foundational Value in Relationship
Tutorial 7: Practice Session PS7 Exploring the Fecling of Trust
Lecture 15: ‘Respect’ - as the Right Evaluation
Tutorial 8: Practice Session PS8 Exploring the Feeling of Respect
Lecture 16: Other Feelings, Justice in Human-to-Human Relationship
Lecture 17: Understanding Harmony in the Society
Lecture 18: Vision for the Universal Human Order
Tutorial 9: Practice Session PSY Exploring Systems to fulfill Human Goal

Module 4 — Harmony in the Nature/Existence
Lecture 19: Understanding Harmony in the N ature
Lecture 20; Interconnectedness se!l-regulation and Mutual Fubfillment among the Foy ()Mu\\yl >
Nature v
Tutorial 10: Practice Session PS16 Exploring the Four Orders of Nature

ra, g
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Leeture 212 Realizing Existence as Co-existence af Al 1 evels
Leeture 220 The Holistic Perception of Hammony in 1xistence
Tutorial Tl Practice Session PSTEExploring Co-existence in I xistence

Module 5 = tmplications of the Holistic Understanding - a Look at Professional Ethics
Leeture 23 Natural Acceptance of Human Values
Leetwre 24 Detinitiveness ol (Ethicaly Human Conduct
Tutorial 120 Practice Session PST2 Fsploving Eihical Haman Conduct
Leeture 250 A Basts for Hlimanistic ducation, Hamanistic Constitution and Universal Human
et
Lecture 200 Competence i Professional Fhics
Catoril 1LY Practice Session PSIY Pxploring Humanistic Models o Tdacition
Lecture 27; Tolistic Technolopics, Production Systems and Management Models=Typical Case
Studies
Leeture 28: Stratepios for Transition towards Value-based Life and Profession
Futorial L4 Preactice Session PSEE Exploring Steps of Transition towards Universal Human
Order

Guidelines amd Content for Practice Sessions (Tutorials)
Iorder to conneet the content of the proposals with practice (living), 14 practice sessions have heen
designed. The full set of practice sessions is available in the Teacher's Manual as well as the website.

Text Books:

Text Book and Teachers Manual
1. The Textbook - A Foundation Course in Human Values and Professional Ethics, R R Gaur.
R Asthana, G P Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019, ISBN 978-95-
87034-47-1
2. ‘ihe Teacher's Manual- Teachers” Manual for A Foundation Course in Human Values and
Professional Lithics, RR Gaur, R Asthana, G P Bagaria, 2nd Revised Edition, Excel Books,
New Delhi, 2019. ISBN 978-93-87034-53

3. Professional Ethics and Human Values, Premvir Kapoor, ISBN: 978-03-86173-632.
Khanna Book Publishing Company, New Delhi, 2022.

v .
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ULCE-452 Digital Electronics Lab 0L:071:2P >i 1 Credits |

OBIECTIVES:

Pxplain the elements of diital system abstractions such as digital representations of information. digital
lopic, Boolan alpebra, state elements and Tinite state machine (1°5Ms)

Design simple digital systems based on these digitabab Aeactions, naing the “digital paradigm™ including
diserete sampled information

Use the "tools ol the trade”s basie instruments, deviees and desipn tools,

Waork inadesipn tean that can propose, desig. suceesstully implement and report ona digital systems

Project

EXPERINIENTS

I Introduction (o digital electronics lab- nomenclature of digital 1Cs, specifications, study of the
datasheet. concept of Vee and ground. verification of the truth tables of logic gates using FT1
1Cs.

Y Implementation of the given Boolean function using fogic gates in both SOP and POS forms.

3 Verification of state tables of RS, JK, T and D flip-flops using NAND & NOR gates.

4 Implementation and verification ol Decoder/De-multiplexer and Encoder using Jogic galces.

S lmplementation of 4x 1 multiplexer using logic gates.

0 Implementation of 4-bit parallel adder using 7483 1C.

7 Design, and verify the 4-bit synchronous counter.

8 Design, and verify the 4-bit asynchronous counter:

COURSE OUTCOMES

o Describe how analog signals are used to represent digital values in different logic familics.
including characterization of the noise margins.

e Create the appropriate truth table from a description of a combinational fogic function.

o Creale a gate-level implementation of a combinational logic function described by a truth table
using and/or/inv gates, MUXS or ROMs, and analyze its timing behavior.

o Create a state transition diagram from a description of a sequential logic function and then convert
the dizgram into an implementation of a finite-state machine with the appropriate combinational
and sequential components.

e Describe the operation and timing constraints for latches and registers.

e Draw a circuit diagram for a sequential logic circuit and analyze its timing properties (input sctup
and hold times. minimum clock period, output propagation delays).

e Discuss how to interface digital circuits with analog components (ADC. DAC, sensors, ctc.).

DEA
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UECE-403 l\ii('rnpruc(-w;n' & Microcontrollers T AL0T0P w: 7 ‘ ‘;,(‘,rf'(“'f, ,l

Objectives:
1 Understand need of mictoprocessors, microcontrollers i development ol various projects and (o
know —complete architectinal, progemming,mferfacing details  of microprocessor-8051
mictocontroller Taunderstand Single Phase ALC Cireuits

|
Uit Particulars [ Contact
N, Hours

| Introduction to Microprocessors Microprocessor architecture and ifs [ 08

operations, Memory. Input & output devices, The 8085 MPU- architecturc, |
Pins and signals, Timing Diagrams, Logic devices for interfacing. Memory
interfacing, Interfacing output displays, Interfacing input devices, Memory

mapped 1O.

2| Basic Programming concepts:. Flow chart symbols, Data T ransfer 08
operations, Arithmetic operations, Logic Operations, Branch operation.
Writing assembly language programs, Programming techniques: looping. |
counting and indexing. Additional data transfer and 16 bit arithmetic ‘
instruction. Logic operation: rotate, compare, counter and time delays. 8085 |
Interrupts. ) B 7 '
3 16-Dit l\iil‘I‘BBl{)COSSOI‘S (80806): Architecture, Pin Description. Physical |08

address, segmentation, memory organization, Addressing modes. }
Peripheral Devices: 8237 DMA Controller, 8255 programmable peripheral |
interface, 8253/8254programmable timer/counter, 8259 programmable f
interrupt controller, 8251 USART and RS232C. f

4 8051 Microcontroller Basics: Inside the Computer, Microcontrollers and |08
Embedded Processors, Block Diagram of 8051, PSW and Flag Bits, 8051
Register Banks and Stack, Internal Memory Organization of 8051. 10 Port
Usage in 8051, Types of Special Function Registers and their uses in 8051,
Pins Of 8051. Memory Address Decoding, 8031/51 Interfacing With External
ROM And RAM. 8051 Addressing Modes. ,
S Assembly programming and instruction of 8051: Introduction to 8051 08

assembly programming, Assembling and running an 8051 program, Data
types and Assembler directives, Arithmetic, logic instructions and programs.
Jump, loop and call instructions, 10 port programming. Programming 8051
Timers. Serial Port Programming, Interrupts Programming,

Interfacing: LCD & Keyboard Interfacing. ADC, DAC & Sensor Interfacing.
External Memory Interface, Stepper Motor and Waveform generation.

Course Outcomes: At the end of this course students will demonstrate the ability to

a. Demonstrate the basic architecture of 8085.

b. Ilustrate the programming model of microprocessors & write program using 80835

c. MiCroprocessor.

d. Demonstrate the basics of 8086 Microprocessor and interface different external Peripheral

c. Devices like timer, USART etc. with Microprocessor (8085/8086).

[ Compare Microprocessors & Microcontrollers, and-comprehend the architecture of 8031
Microcontroller.
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Text Books:

Ramesh Gaonkar, “Microprocessor Architecture, Programming, and Applications with the SO8S™,
) Pvic Lid. 2013
D. V. Hall : Microprocessors Interfacing, TMH 3rd Edition,

fth U ditior, Penram International Publication (India
5
3 Mazidi Ali Muhammad, Mazidi Gillispic Janice, and McKinlay Rolin D.. “The 8051
Microcontrolier and Embedded Systems using Assembiy and €7, Pearson, 2nd Edition. 2006
Reference Books:

1. Kenneth L. Short. “Microprocessors and programmed Logic™. 2nd Ed. Pearson Education
Inc..2003

2. Barrv B. Brey. “The Intel Microprocessors. 8086 SOSS. 30186/ 80188, S0286, S0AS6. 80486,
Pentium. PentiumPro Processor. Pentiumil, Pentiumill, Pentium 1V, Architecture, Programming &

Intertacing . Fighth Edition

- : e
W Pearson Prentice Hall, 2009

3. Shah Satish, “80% 1 Microcontrallers MCS 31 Family and s varfants™, Oxtord, 2010
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VECE-45) | Microprocessor & Micracontrollers Lab l 0101 1r 7 | | ('rquls

OBJECTIVES:

I Discnss the major components that constitute an embedded system

> hnplement small programs o solve we welldefine problem onan srihedded platform
L Develop tamiliarity with tools used to develap inan embedded environment

EXPLERINENTS:

1o Wiite a progtam bsing 8085 Mictoprocessor for Decimal, Hexadectmal addition and subtraction of
o Nombers

*Wite a propram using 8088 Microprocessor foraddition and subtraction of two BCT numbers

Vo Lo perform multiplication and division of two & bit numbers using KOKS

1 To find the Tarpest and smallest number in an atray of data using 8085 instruction sct

SO Towrite a program to arrange an array of data inascending and descending order.

oo ToGenerate T0KTHZ square wave using 80S T microcontrolfer.

Lo study the implementation and interfacing of LCD.

8 Tostudy implementation and interlacing of LED.

9. 1o study implementation and interfacing of seven segment display.

COURSE OUTCOMIE:

Understand what is microcontroller,

Understand different components of a microcontroller and their interaction.

Become familiar with programming environment used to develop embedded system

Understand key concepts of embedded system like 10, Timer. Interrupts. interaction with peripheral
devices.

H L —
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ULCE-404 Signals and Systems 3L:0T:0P ) ‘ 3 Credits

Objectives:
Lo introduce the concepts and techniques associated with the signals and systems. To minimize

the Togieal complosity ustg varions systen responses

Particulars | Contact |

| |

| i Hours

] ‘ \
A | Delinition, types of - sigmalsand - theirrepresentations. continoons- | 8

l

,

|

|

|

e diserete-time, periodic/non-pertadic,even/odd, enerpy/power,
\ deterministic’ random, one=dimensional/multidimensional: commonly wsed |
i sienals (incontinuous-time as well as in-diserete-time): anit impulse, unit |
[ step. unit ramp (and their interrelationships), exponential, Rectangular pulse. |
; sinusoidal:  operations  on - Continuous-time —and — discrete-time - signals ‘
‘ (including transformations of independent variables).
Lincar shift-invariant (LSI) systems, impulse response and slcb response. | 5

1 convolution, input-output  behavior  with - aperiodic  convergent — inputs.

{ Characterization of causality and stability of lincar shift-invariant systems. |
' System representation through differential equations and difference equations.

Periodic and semi-periodic inputs to an LS system, the notion of a frequency
response and its relation to the impulse response, the Fourier Transform, |
convolution/multiplication and their effect in the frequency domain.

‘r
[
magnitude and phase response, Fourier domain duality. The Discrete-Time !
Fourier Transform (DTFT) and the Discrete Fourier Transform ([)l"l').‘

Parseval's Theorem.

4 The Laplace Transform, notion of eigen functions of LSI systems, a basis of | 9
eigen functions, region of convergence, poles and zeros of system. Laplace |
domain analysis, solution to differential equations and system behavior.

The z-Transform for discrete time signals and systems- eigen functions,
region of convergence, z-domain analysis. 1
5 State-space analysis and multi-input, multi-output representation. The state- 9
transition matrix and its role. The Sampling Theorem and its implications-

Spectra of sampled signals. Reconstruction: ideal interpolator, zero-order l
hold, first-order hold. and so on. Aliasing and its effects. Relation between
continuous and discrete time systems. ’

Course Outcomes: .
At the end of this course students will demonstrate the ability to
I.  Analyze different types of signals ‘
2. Represent contineous and discrete systems in time and frequency domain using different
transforms
3. Investigate whether the system is stable
4. Sampling and Reconstruction of a signal

0y
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Tent/Relerence hooks:
1A Oppenheinn A, Willsky and L1 Yonng, "Signals and Systems”. Prentice Iall, 1985.
SR Ziemer, WL Tranter and DR Fannin, “Sipnals and Systems - Continuous and Discrete”, th

cdition, Prentice Hall 1908
sproach’, TIRW, 1980

U Paponlis, “Clrenits and Systems A Madern Ay
PO Lol "Sienal Processing and Binear Gysiems”, Oxford University Press, 1998
S Douphs s Bindner, Notroduction to Signalsand Systems”. MeGraw (111 International Editian
{ l\)\)\)
oo Simon Havking Barey van Veen, “Sipnals and Systems” John Wiley and Sons (Asia) Private
1 imnted, ¢ 1908,
(Y& ‘

Tohn Wiley and Sons, 1995.

7. Robert A, Gabel, Richard AL Roberts. "Sigmals and Linear Systems”.
[LAB" TMIEL

8. ML Roberts, "Sipnals and Systems - Analysis using Transform methods and MA

2003,
9. 1 Naprath, 8o N Sharang R, Ranjan. S, IKumar, "Signals and Systems", TMIH New Delhi, 2001
10, Ashok Ambardar."Analog and Digital Signal Processing”, 2nd Edition. Brooks/ € ole Publishing
Company (An international Thomson Publishing Company), 1999.
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VIECE-454 ,\nnlnuumlI)iuilnl('mnnmnirulimnl,uh | 01:01:20 |

Objectivest

1 o understand
Modulation technigues nsed i he

s o develop Lnowledgpe  presemplhiasts and

modulation, demodulation te Biigques nsed i communic ation system. and develop the

wh e and frequency domiting

de-cmphaars cireuits  wsed in the analog

communication

L 1o anahvze the Sigoal Modutation (amplitnde. frequency. and phase) and transmission fe hnigues
(hase band, SSIsystem) W i1 e emphasized

4 1o understand - the coneept o mixer. PLL. Digital phase detector and synchronous detector 10
develop o clear insight into the relations between the input and outpul - ac genals i various
Wares of 4 tansmitter and a Receiver of AM & I systenis,

EXPERIMENTS

rmine its modulation factor & power in side bands

| To study DSBSSBamplitude modulation & dete
demodulation by lincat diode detector

2 o study amplitude
and determine its modulation factor

3 1o study frequencey modulation

1 To study PLL 505 as frequeney demodulator.
ulse Amplitude modulation system.

3 To study sampling and Reconstruction of P
acteristics of super heterodyne Recciver:

6 To study the Sensitivity, Sclectivity. and Fidelity char
7 To study Pulse Amplitude Modulation
a. using switching method
b. by sample and hold circuit
$ To demodulate the obtained PAM signal by 2nd order LPF.
9 To study Pulse Width Modulation and Pulse Position Modulation.
10 Study of Pulse code modulation (PCM) and its demodulation using Bread Board.
11 Study of Phase shift keying moduiator and demodulator
12 Design and implement an FM radio Receiver in 88-108 MHz.
|3 Study of single bit error detection and correction using Hamming code.

Course Outcomes
| Should be able to cxplain modulation

communications.
Should be able to understand the operations of different types of detectors.
Should be able to analyze the signal transmission and Receiving fundamental concepts.

Should be able to describe the operation of Multiplexing techniques.

and demodulation technique techniques in various

Rl

P

| Credits '
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SWAMI VIVEKANAND SUBHARTI UNIVERSITY, MEERUT
STUDY & EVALUATION SCHEME

B. TECH. ELECTRONICS & COMMUNICATION ENGINEERING

YEAR 3*", SEMESTER-V

7S, [COURSE | COURSE COURSE | TEACHING | MARKS 'l‘()'l'AL'CRF,l)rr}
NO.| CODE , TITLE TYI'E i LOAD PER ; CCA | ESE MARKS | l
C WEEK | ’ L | |
E g L LCT[AT]TOTAL | ! ,,.i
T U TUEORY SUBJECTS ‘ o - |
‘ lﬂm?il\"lﬁi('l.»ﬁlil [ Antenna & Wave . PC( 3 1olo | 20 1 10 ’ 30 70 TG 3 |
N | Propagation » ) ) N R D S R A B
12 KECE-S02 | Computer Pcc L3100 20 | 10 30 70 T 100) 3
b fAwhiectwre | C bbb L 4 b
13 I KECE-503 | Information PCC _ E ?
| Theory and 31oflo {2010 30 70 1060 3
L |Coding | A S SR
14 | KECE- I Departmental PL: : . ‘
[S11-Sto l Elective-1 * | ; ’ .
CKECE- | (Bucket of 4 3 oo 2|10 30 | - 0 ’
| S14-S | courses from ‘ " ! j
| SWAYAM) | !
S KECE-321 | Control PE L
I ' S}-stem(Dc':panm 3 1ol o201 10 30 | | 70 | 3
; ental elective -II) { ‘
i | ]
6 | KMC- Constitution of MC
| 501/502 India/Essence of ‘
; | Indian 31000 |20 10 30 70 | 100 2
l | Traditional !
: | Knowledge 5 ]
‘; | PRACTICALS -
|7 - | Computer PCC < | oac = !
ii i /\rchill)eclure Lab B E ol B 13 > 30_“ 1 i : ]
‘ g | KECE.554 E;)Strol system PCC olola |10]o05 15 35 50 ‘} |
\ R
19 | KECE-551 | Mini Project - I PEC olola [~-|~-] 50 [ -] so | >
10 | KCC-351 | Internship aweeks ||| -~ s |- | s |,
, Assessment ‘ A
i TOTAL | ] 80 | 22

L- Lecture

T- Tutorial

P- Practical

CT- Cumulative Test

AT - Attendance

CCA- Continuation Comprehensive Assessment

ESE- End Semester Examination |
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SWAMI VIVEKANAND SUBHARTI UNIVERSITY, MEERUT

STUDY & EVALUATION SCHEME

B. TECH. ELECTRONICS & COMMUNICATION ENGINEERING

YEAR 3" SEMESTER-VI

S TCOURSE | COURSE TITLE | COURS | TEACIIN | MARKS I’ TOTAL CREDIT
NO. ITYPLE G LOAD i — MARKS
WEEK ;
| |
LT[ P |CT[AT [TOTAL | "
” THEORY SUBJECTS N B
| KECE-60] Digital Syste|11 PCC s1ol o 20 | 10 30 { 70 100 3
Processing ]'
2 KECE-602 Microwave and pCC s1ol o [20] 10 30 70 100 3
Radar
3 KECE-611- | Departmental PE o
Sto Elective-III *
310 0 (2010 30 70 3
KECE-614- | (Bucket of 4 courses |
N [rom SWAYAM) '
4 | |
KECE 603 | reless pcc | 3|00 |20 10| 30 |70 100 |5
communication | ‘
| |
N — 1 |
S KOE-6** Idea to Business OF-| 310l o 20 | 10 30 70 100 | 3
Model l
6 KMC- Constitution of MC | '—_"M ‘
601/602 India/Essence of slolo |20] 10 30 70 00 | 2 ‘
Indian Traditional |
Knowledge | t
| ORI NES—
PRACTICALS |
— , = :
7 KECE-651 Digital S)Slelll PCC olol 2 10 | os 15 35 50 | l
Processing lab ‘
8 KECE-656 Electronics PEC olol 4 10 | 0s 15 35 50 ’
Measurement Lab ‘
9 | KECE-654 | Mini Project - 1 PCC | 00| 4 [10[05] 15 [35] s0 | |
|
— — |
10 | KECE-655 | Seminar PCC 50 | S50 [ ‘
T roraL I 800 21|
L- Lecture N o
T- Tutorial
P- Practical “/L%m ﬁ")
CT- Cumulative Test ,,ugx 3N
AT - Attendance L;E’\!“
CCA- Continuation Comnrehensive Assessment '/4
,,

%@é%
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ESE- End Semester Examination

I- Subject Code: KECLE-501

2- Contact Hours: [

Department of Electronics & Communication Engineering

Course Title: Antenna & Wave Propagation

3 1:0 P:0

3- Examination Duration (Irs.): Theory 03

4- Credits: 3

Objectives:

| Unit

L No.

I, Understand The basic antenna parameters, radiation Intensity. dipoles, Antenna Design and its

Characteristic Propertics
Particulars
|

|
|
|

Antennas Basics:Introduction, Basic Antenna Parameters, Patterns, Beam /\rczi?ﬁ
Beam Solid Angle) QA. Radiation Intensity, Beam Efficiency. Directivity D and
Gain G, Dircctivity and Resolution, Antenna Apertures, Eftective Height, The radio
Communication link, Fields from Oscillating Dipole, Single-to-Noise Ratio(SNR).
Antenna Temperature, Antenna Impedance. ’

Hours

05

Application 1o an Isotropic Source. Radiation Intensity. Arrays of Two Isotropic
Point Sources, Non-isotropic but Similar Point Sources and the Principle of Pattern
Multiplication. Pattern Synthesis by Pattern Multiplication, Linear Arrays of n
Isotropic Point Sources of Equal Amplitude and Spacing, Lincar Broadside Arrays
with Nonuniform Amplitude Distributions. General Considerations.

W

Electric Dipoles, Thin Liner Antennas and RITQ):GOFDFOE;:E(H[;CTMF&—K
Short Electric Dipole. The Fields of a Short Dipole, Radiation Resistance of Short
I:lectric Dipole. Thin Linear Antenna, Radiation Resistance of /2 Antenna. Array
ol Two Driven A/2 Elements: Broadside Case and End-Fire Case, Horizontal
Antennas Above a Planc Ground. Vertical Antennas Above a Plane Ground, Yagi-
Uda Antenna Design, Long- Wire Antennas, folded Dipole Antennas.

[ Reflectors. The Paraboloidal Reflector. Patterns of Large Circular Apertures with |

The Loop A]iféhnu:l)csign and its Characteristic Propertics. /\ppliczmﬁ of [&p
Antennas. Far Field Patterns of Circular Loop Antennas with Uniform Current, Slot
Antennas, Horn Antennas. Helical Antennas. The Log-Periodic Antenna. Micro

strip Antennas. Reflector Antennas: Flat Sheet Reflectors, Corner Reflectors, The |
Parabola-General Properties, A Comparison Between Parabolic and Corner [

Uniform Hlumination, Rellector Types (summarized). Feed Metheds for Parabolic

Reflectors

_1___44
>

|
|

e P S —

Ground Wave Propagation: Plane Earth Reflection. Space Wave and Surface Wave. |
Space Wave Propagation: Introduction, Field Strength Relation, Effects of ‘
Imperfect Earth, Effects of Curvature of Earth. Sky wave Propagation: Introduction
structural Details of the ionosphere. Wave Propagation Mechanism. Refraction and
Reflection of Sky Waves by ionosphere, Ray Path. Critical Frequency, MUL, LU,
OF. Virwal cight and Skip Distance. Relation Between MU and ihe Skip

Distance. Multi-Hop Propagation. Wave Characteristics |
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Course Qutcomes:
At the end ol this course students will demonstrate the ability (o

o Understand characteristies and wave propagation on high frequency transmission lines.
e Carryout impedance transformation on 11..

e LIse sections ol transmission line sections for realizing circuit elements.
e Analyze wave propagation on metallic waveguides in modal form.

e Understand principle of radiation and radiation characteristics ol an antenna,
Text/Reference Books:

I AL R Harish, M. Sachidananda, “Antennas and Wave Propogation”, Oxford University Press

2. LEdward Conrad Jordan and Keith George Balmain, “Electromagnetic Waves and Radiating
Systems™, Pl
3. R.L. Yadava, Electromagnetic Waves, Khanna Publishing House, Delhi.

4. AL Das. Sisir K- Das, “Microwave Engineering”, Tata McGraw Hill.
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; - Contact THours:

Department of Electronics & Conununication Ingineering

1- Subject Coder KECE-502

13 s

Course Title: Computer Architecture

0 "0

- Exanunation Duration (His): Theory 03

A (‘l\‘\“

I3

Objectives:

e Computer Types.

e Fixed and Floating point Representation
e Arithmetic operations
e Register Transter Language
e Micro programmed Control
e Algorithms
e The Memory System
e Input - Output Organization
e Pipeline and Vector Processing
e Multiprocessors
[ Unit | Particulars - Contact |
| No. | Hours |
1 e - . —
| Introduction: Functional units of digital system and their interconnections, buses, 08 |
I bus architecture, types of buses and bus arbitration. Register, bus and memory ’
‘; transfer. Processor organization, general registers organization, stack organization "
i and addressing modes. 1
| |
2 Arithmetic and logic unit: Look ahead carries adders. Multiplication: Signed 08 |
operand multiplication, Booths algorithm and array multiplier. Division and logic i
operations. Floating point arithmetic operation, Arithmetic & logic unit design. }
IEEE Standard for Floating Point Numbers i
\
3 Control Unit: Instruction types, formats, instruction cycles and sub cycles (fetch 08 j
and execute etc), micro operations, execution of a complete instruction. Program |
Control, Reduced Instruction Set Computer, Pipelining. Hardwire and micro '
‘[ programmed control: micro programme sequencing, concept of horizontal and ’ |
{ vertical microprogramming. ] B ,,}
1 4 Memory: Basic concept and hierarchy, semiconductor RAM memories. 2D & 2| 08
| 1/2D) memory organization. ROM memorics. Cache memories: concept and design |
[ issues & performance, address mapping and replacement Auxiliary memories: :
| magnetic disk, magnetic tape and optical disks Virtual memory: concept ‘
1 implementation. ‘
\
5 Input / ()ulphl: Peripheral devices, 1/0 interface, l;‘()Aﬁ(\rlA’ls. ﬂllCIr‘l'llpISZr irﬂcrrupl L0
1 hardware. types of interrupts and exceptions. Modes of Data Transfer: Programmed g
| 1/O. interrupt initiated /O and  Dircct. Memory  Access., /O channels and |
E processors. Serial Communication: Synchronous & asynchronous communication, |
} standard communication interfaces.
I S S

@
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Course OQutecomes

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

Study of the basic structure and operation o a digital computer system.

e

e Analvsis ol the desipgn of arithmetic & Jogic unit and understanding o the fixed point and
foatingpoint arithmeltic opetions,

e Implementation ol control unit techniques and the concept ol Pipelining.

e Understanding the hicrarchical memory system, cache memories and virtual memory.

o Understanding the different ways of communicating with /O devices and standard IO interfaces

I'ext/Reference Books:

1. A Tanenbum, “Structured Computer Organisation™, PHI, Third edition

2. Carl Hamacher. Zvonko Vranesic, Safwat Zaky Computer Organization, McGraw-Hill. Fifth
Ldition, Reprint 2012
3. John P Hayes. Computer Architecture and Organization, Tata McGraw Hill. Third Edition, 1998.

Reference books

4. William Stallings, Computer Organization and Architecture-Designing for Performance, Pearson
Eduecation, Seventh edition. 2006
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Department of Electronics & Communication Engineering

I- Subject Code: KECE-503 Course Title: nformation Theory & Coding
2- Contact Hours: 113 [0 o

3- Examination Duration (Hrso): Theory 03

J- Credits: 3

Objectives:

L. To provide an insight into the concept of information in the context of communication theory and
its significance in the design o communication receivers,
2 Toeaplore in detail. the caleulations of channel capacity to support error-free transmission and

also. the most commonly used source coding and channel coding algorithms.

3. Toencourage and train to design coding schemes for data compression and crror correction. and
they will also get an overall perspective of how this impacts the design of an optimum
communication receiver.

Unit Particulars | Contact |
| | [
; No. Hours |
= ' |
i | Entropy: Entropy. Joint Entropy and Conditional Entropy, Relative Entropy | 8 ‘
‘ and  Mutual Information, Relationship Between Entropy and Mutual |
\ Information. Chain Rules for Entropy, Relative Entropy and Mutual i
‘ Information. Jensen's Inequality and Its Consequences, Log Sum Inequality | ‘
\ and Its Applications, Data- | r
L Processing Inequality, Fano’s [nequality. N

1 Asymptotic Equipartition Property: Asymptotic Equipartition Property | 8

Theorem.

Consequences of the AEP: Data Compression, High-Probability Sets and the

Typical Set Data Compression: Examples of Codes, Kraft Inequality, Optimal

Codes, Bounds on the Optimal Code Length, Kraft Inequality for Uniquely

Decodable  Codes, Huffman Codes, Optimality of Huffman Codes.

Shannon-Irano-LElias Coding.

11l | Channel Capacity: Channel Capacily for Various Binary Channels, Symmetric | 8

Channels, Properties of Channel Capacity, Preview of Channcl Coding

Theorem, Jointly Typical Sequences. Channel Coding Theorem, Channel

capacity Theorem.

IV | Block Codes: Introduction to block codes, Single-parity check codes, Product | 8

codes, Repetition codes, Hamming codes, Minimum distance of block codes,

Soft-decision decoding, Automatic-repeat-request schemes.

Lincar Block codes: Definition of lincar Block Codes, Generator matrices,

Standard array, Parity-check matrices. Error detection and correction.

Y Convolution codes: Encoding convolutional codes, Generator matrices for | 8

| convolutional codes, Generator polynomials  for convolutional codes. | ‘\
Graphical representation of convolutional codes. Viterbi: Algorithm, Binary ‘ |

Cycle Codes, BCIH codes. RS cudes, Golay codes. ' |

—

Course Outcomes: At the end of this course students will demonstrate the ability to:

I, Lxplain cach block involved in digital communication thoroughly with applications.
2. Apply the knowledge ol basic conceepts ol probability and entropies 1o analyze
the behavior of acommunication system.
3. Analyzce the use of source coding and evaiuating all the techniques ol source coding.
. . . .y N . . . . n/.’
} I",‘(ﬂ.m”w fl'“ .s;ggnlllc,au?cc U.’. ch;m.n'vl L.'\)LI|'IH{1 and evaluating all available lcclw}\%.\‘]‘/‘;’(\\
\>)

- ¢
0

‘

=N
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5. Examine various error control coding techniques.

Text Books:

I. Bose, Information Theory, Coding and  Cryptography. McGraw-Hill

Education, 3" LEdition.(20106).

Joy A. Thomas, Thomas M. Cover, “Elements of information theory™, Wiley-

Interscience: 2™ edition(July 18, 2000).

S. Gravano. “Introduction to rror Control Codes™ OUP Oxlord (24 May 2001 ).

Robert B. Ash. “Tntormation Theory™, Dover Publications (November 1, 1990).

. Todd K Noon, “Lrror Correction Coding: Mathematical Mcethods and Algorithms ™ Wiley.
2005. :

[§9]

[ I S S}

Relerence Books:

1. Simon Haykin, *Digital communication™. John Wiley.

2. Ranjan Bose, “1'TC and Cryptography ™. Tata McGraw-1ill.

3. Roberto Togneri, Christopher 1S deSilva, “Fundamentals of
Information Theory andCoding Design™, CRC Press.
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Department of Electronics & Communication Engineering

I- Subject Code: KECE-521 Course Title: Control Systems

2- Contact Hours: I3 0 P:0

3- Examination Duration (Hrs): Theory 03

J- Credits: 3

Objectives:

. Fo develop the thearetical aspects of Control systems and feedbacks,

. To present the essential knowledge to anderstand ACDC servo meters,
. Lo analy e steady state analysis ol control systems.

. Lo study the coneepts of root locus and adding of zeros and poles

Unit | o ) Particulars
\\\

|
|
| — .
R | Control System Conceepts: Elements of control systems, concept of open loop
[ and closed loop systems, Examples and application of open loop and closed
| loop systems, Mathematical Modelling of Physical Systems (Electro
| Mcchanical), Determination of transfer function by block diagram reduction
techniques and signal [Tow method using Mason’s gain formula, Basic
Characteristics of negative feedback control systems.
Control System Components: Constructional and working concept of AC &
DC servomotor. synchro’s, stepper motor and tachometer.

Contact

Hours

| = Time Response Analysis: Standard test signals, time response analysis of first
| and second order systems, time response specifications of second order system
for unit step input, location of roots of characteristics equation and
corresponding time response, steady state errors and error constants.

‘ Basic modes of feedback control: Proportional, Derivative, Integral and PID

controllers. controller design using Ziegler Nichols.

[ 2 Stability and Algebraic Criteria: Concept of stability and its necessary
conditions. Routh-Hurwitz criteria and its limitations.

i root locus, root contours.

Root Locus Technique: Salient features of root locus plot, Procedure for plotting

| 4 Frequency Response Analysis: Frequency Response analysis (rom transfer
function model. Construction of polar and inverse polar plots.

‘ Stability in Frequency Domain: Nyquist stability criterion, Determination ol
eain and phase margin from Bode & Nyquist Plots. Correlation between time

and Irequency Responses.

] Introduction to Design: The design problems and preliminary considerations
of lead. lag and lead-lag compensation networks. design of closed loop systems
using compensation techniques in time and frequency domains.

State Space Technique: Concept of single input and multiple input and
multiple output system. State-space model of physical system, conversion of

[ state-space to trans‘er function model and vice-yersa. State transition matrix,

| . . ™ ' . .
| | Concept ol controllability and observability and their testing.

V@}/%
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Course Outcomes:
At the end of this course students will demonstrate the ability to

1. Obtain transter functions to predict the correcet operation of open loop and closed loop
control systems and identify the basie elements, structures and the characteristics of
feedback control systems.

20 Measure and evaluate the perlormance of basic control systems i time domain.
Desipn specilication tor different control action,

30 Analvze the stability of linear time-invariant systems in time domain using Routh-
Hlarwitz eriterion and root focus technique

1 Determine the stability of Tincar time-imvariant systems in frequency domain using
Ny quist eriterion and Bode plot.

S Desipn different type of compensators (o achieve the desired performance of control
System by root locus and Bode plot method. Develop and analyze the intermediate states
ol the svstem using state space analysis.

Fext Book:

1. 1) Nagrath & M. Gopal, “Control System Engineering”™, 6" Ld. New Age
International Publishers, 4™ Edition 2018
. M. Gopal, *Control System Principles and Design™, McGraw Hill 4" Edition
. Ogata, "Modern Control Engineering, 5" Edition", Pearson Education, 2015
. B.C. Kuo & Farid Golnaraghi, “Automatic Control Systems™, 10" Edition, McGraw Hill
. D. Roy Choudhary. *Modern Control Engineering™, Prentice Hall of India.
6. AK. Jairath. “Problems and solutions of Control System with Essential Theory™. CBS
Publishers

L) TJ

LI S

Reference Books:

1. (Schaums Outlines Series) Joseph J. Distefano 111, Allen R. Stubberud. Ivan J. Williams.
“Control Systems™, 3" Edition, McGraw Hill, Special Indian Edition, 2010.

. Norman S. Mise, Control System Engineering. Wiley Publishing Co.

. Ajit K Mandal, “Introduction to Control Engineering™ New Age International.

R.T. Stefani. B.Shahian, C.J.Savant and G.H. Hostetter, “Design of Feedback Control

Systems™ Oxford University Press.

Samarjit Ghosh, “Control Systems theory and Applications”, Pearson Education.

e Lo

w
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Department of Electronics & Communication Engineering

1- Subjeet Coder KECTE-552 Cowse Title: Computer Architecture Lab
2- Contact Hours: 1.0 (Y L)

3= Examination Ducation (Hhs): Theory 03

1= Credis: |

Experiments:

| Implementing TEALE ADDERCEULE ADDER using basic logic gates

Implementing Binary -to -Gray, Gray -to -Binary code conversions,

3 implementing 3-8 line DECODER,

4 Implementing Ax T and SxTMULTIPLEXERS.

5 \'ertly the excitation tables of various FLIP-FLOPS.

0. Destgn of an 8-bit Input’ Output system with four 8-bit Internal Registers.

7. Desian oran 8-bit ARTTHMETIC LOGIC UNIT.

S Design the data path ol a computer from its register transfer language description.

Y Design the control unit of a computer using either hardwiring or microprogramming based on its
regisier transfer language description

10. Impienient a simple instruction set computer witl a control unit and a data path.

Course Outcomes:

After this lesson. students will be able to:

e Kunowledge about adder. decoder.
e Knowledge about multiplexer & fiip fiops.
o Designing of arithmetic logic unit.
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Department of Electronics & Communication Engineering

I- Subject Code: KECE-554 Course Title: Control System Lab
2- Contact Hours (.0 1.0 2

3- Exammation Dutation (Hes ) Theory 03

- Credins: 1

Noter The minimuwm of 10 experiments are to be perforined from the follawing,

ot ol which at teast three should he solftware hased,

Lo Tocderermine response ol first order and second order systems for step input for
varnoos vilues ol constant "K* using Lincar simulator unit and  compare

thearetical and practical results

Fo stady PP and PID temperatare controller for an oven and compare their

pertormance
o Tostudy and calibrate temperature using resistance temperature detector (R1TD)

Lo Todesipn Lag. Lead and Lag-Lead compensators using Bode plot.

o

- Tostudy DC position control system

0. To study synchro-transmitter and receiver and obtain output V/ S input characteristics.

- To determine speed-torque characteristics ol an ac servo motor.
8. To study performance of servo voltage stabilizer at various loads using load bank.

9. To study behavior of separately excited dec motor in open loop and closed loop
conditions at various loads.

10. To study PID Controller for simulation proves like transportation lag.
Software based experiments (Use MATLAB softwarce)

I'T. To determine time domain response of a second order system for step input and
obtains performance parameters.

12.To draw a Polar plot of an open loop transfer functions and examines the stability
of the closed loop system.

I3. To plot root locus diagram of an open loop transfer function and determine range
of gain "k’ fir stability.

14. To plot a Bode diagram of an open loop transfer function.

I5. To draw a Nyquist plot of an open loop transfer functions and examines the
stability of the closed loop system.

Course Outcomes: At the end of this course students will demonstrate the ability to:
Various Control techniques in clectrical engineering.

Transducers for error detectors.

Analysis of synchros device (‘Transmitier and Receiver)
I-valuatethevariousspecilicationsoftimedomainresponseolagivensystem.

PID Controllers algorithms analysis

6. Analysis Stability methods (Polar, Nyquist, Bode plot, Root Locus ete.) using " ‘

b,

:\I\.LA.\IJ(\)_
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Department of Electronies & Communication Engineering
o Subject Codes KECT A5 Comse e Control Syatem Eab
Contact Hones 10 10 | LHP
ol amimation Puration (o) Theory 04
1 Credis:

Noter Ehe mindninn of 10 experiments ave toohe pectormed frome the following,

ot ol whaneh ot least three should e soltw i e bised,

[T determime response of st order and second order syatems for dep mpot oo
vatious valies ol constant K wsinge linear cmlator wimt and - conpa

theoretical and practical results

Foostds PP and PID wemperature controller for an oven and - compare their

periormangee

ol

o study and calibrate temperature using resistance temperature detector (R1ED)

Ao Todesion Lag, Lead and Lag-Lead compensators using Bode plot

S Tostudy DC position control system

0. To study synchro-transmitter and recciver and obtain output V/ S input characteristics.
- To determine speed-torque characteristics ol an ac servo motor.

8. To study performance ol servo voltage stabilizer at various loads using load bank.

9. To study behavior of separately excited de motor in open loop and closed loop
conditions at various loads.

10. To study PID Controller lor simulation proves like transportation lag.
Software based experiments (Use MATLAB software)

1. To determine time domain response of a second order system for step input and
obtains performance parameters.

12. To draw a Polar plot of an open loop transfer functions and examines the stability
of the closed loop system.

3. To plot root locus diagram of an open loop transfer function and determine range
of gain "k’ fir stability.

e

. To plot a Bode diagram of an open loop transfer function.

N

. To draw a Nyquist plot of an open loop transfer functions and examines the
stability of the closed loop system.

Course Outceomes: At the end of this course students will demonstrate the ability to:
Various Control techniques in electrical engineering.

‘Transducers for error detectors.

Analysis ol synchros device (Transmitter and Receiver)
Lvaluatethevariousspecilicationsoltimedomainresponscolagivensystem.

PID Controllers algorithims analysis

ol o —

0. Analysis Stability methods (Polir, Nyquist, Bode plot, Root Locus ete.) using
MATLAB
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Department of Llectronics & Communication Iingineering

1- Subject Codes KECT-001 Course Title: Digital Signal Processing

)

Contact Hours L 10 "0
Loovamination Daation (s y Theary 01
oCredits 8
Ohjecines:

o 1o mtraduce the coneepts and technigques associated with the understanding of digital sigral
processine Lo familiarize with techniques suitable for analyzing and synthesizine both
contimuous-time and diserete time systems,

o Toam an anderstanding ol the significance of digital signal processing (DS nth fields of
computing, telecommunications and other arcas of Computer Science and Electrome flecirienl
Ungineering. To pain an appreciation of the technology and the software tools currently available
and 1o study i detail some of the most important design techniques for DSP systems

Unit | Particulars Contacl
No. | [ours
Realization Vurlrl)igi'laill Si,\_'.\lé-m‘s:r Introduction, direet form realization of 1IR systems. 12
cascade realization of an 1R systems, parallel form realization of an IR systems,

Ladder structures: continued fraction expansion of 11 (z), example of continued | ‘
fraction, realization of a ladder structure, example of a ladder realization, FIR Filter |
Realization: Direct & Cascade, FIR Lincar Phase Realization.

17 |

2 Design of Infinite Impulse Response Digital Filters: Introduction to Flllcr:Tln—pGI:T 12
Invariant ‘Transformation. Bi-Linear Transformation, All- Pole Analog Filters:
Butterworth and Chebyshev, Design of Digital Butterworth and ChebyshevFilters.
Frequency Transformations.

(5%]

Other Commonly Used Windows, Examples of Filter Designs Using Windows, The

1

| |

I 4

|

| Finite Impulse Response Filter Design: Windowing and the Rectangular Window. ’ 08
‘ | Kaiser Window. Finite Word length effects in digital filters. ‘

|

I

|

Convolution using Circular Convolution. Decimation in Time (DIT) Algorithm,
Decimation in Frequency (DIF) Algorithm.

|

|

DFT & FFT: Definitions, Properties of the DFT, Circular Convolution, Linear 13 ‘
\

|

\

|

Sampling rate conversion: Single and Multistage, SubbandCoding of Speech

|
\
}
Multirate  Digital Signal Processing: Introduction, Decimation, lnterpolmion.i
. . - |
signals, Quadrature mirror filters. |

|

Course Outcomes:

At the end of this course students will demonstrate the ability to
o Represent signals mathematically in continuous and diserete time and frequency domain
o Get the response of an LSI system (o different signals

o Desien of different types of digital filters for various applications
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i Text/Reference Books:

I SR, Digtal Sigmal Processings A computer based approach, { M
AN Oppenhemmy and Sehater, Diserete Time Sipnal Pracessing, Prentice Hall, 1989

Lo dohn Go Proakis and Do Manolakis, Digital Signal Processing: Principles. Algorithims And
\pphications, Prentice Hall, 1967,

A0 LR Rabmer and B Geld, Theory and Application of Digital Signal Processing, Prentice Hall,
oo}
SRR Tohnson Intraduction to Digital Signal Processing, Prentice Hall, 1992

FOK&

DA Dehatta )Gl Lueas and WS Hodgkiss, Digital Sipnal Processing. fohn Wiley & Sons,
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Department of Electronics & Communication Engineering
Vay

I~ Subject Coder KECT-002 Conrse Title: Mictowave & Radar Engmeering

0 0

Yo Contact Hours |
ol amimation Dination (L Theory - 03
1o Credie

Objectnes:

b Lo umderstand the theoretical principles underlying microwave devices and netwarks
To desion microna e components such as power dividers, hybrid junctions. microwave (ilters, ferei
devives, and single-stage microwave tansistor amplifiers

Y Tamprone skalls e owritten communication, through a project report.

EoTounderstand and quantify the effeets of noise in microwave systems.

STo quantily the signal and noise characteristics of microwave systems such as communication
networks, radars, and radiometers, and relate this to the design process

Unut Particulars Contact

No. Hours

1 Transmission Line: Transmission line equations & solutions, reflection and 10
Cransmission coefficient. standing wave, standing wave ratio, line impedance
and admittance. Introduction to strip lines. Microstrip Transmission line (TL).
Wave Guide: Rectangular Wave guide -Field Components and Parameters. TE.
TM Modes. Dominant Mode, Circular Waveguides: TE. TM modes. Wave
Velocities. Wave guide Cavities. . )
Passive microwave devices: Microwave Junctions and Couplers. Scattering '8
Matrix. Passive microwave devices: Microwave Hybrid — Circuits.
Terminations. Attenuators, Phase Shifters, Microwave Propagation in ferrites.
FFaraday Rotation, Isolators, Circ ulators. S parameter analysis of all |
components. ] |
Microwave tubes : Microwave Tubes: Limitation of Conventional Active | 7
Devices at Microwave frequency, Two Cavity Klystron, Reflex Klystron. |
Magnetron, Traveling Wave Tube, Backward Wave Oscillators: Their | |
Schematic. Principle of Operation, Performance Characteristic and their | ‘
applications. |
Microwave Measurements: Measurement of Insertion Loss, Frequency. "
Cavity Q. Dielectric Constant, Scattering Parameters, Noise Factors. Return |
Loss. Impendence; VSWR  Metering and Measurement, High Power |
Measurement: Power Meters, Microwave Amplifiers. l
|
|
|
|

L

v

Introduction to RADAR systems: RADAR Block diagram, RADAR Range
cquation. Probability of detection of false alarm, Integration of RADAR
pulses. RADAR cross scction of targets, MTI RADAR, CW RADAR. |

\/

Course Outcomes: At the end of this course students will demonstrate the ability to:
I. Analyze various parameters and characteristics of the transmission
line and waveguide and also use of wave guide component as per
applications.
2. Describe, analyze and design simple microwave circuits and
devices ¢ g couplers, Attenuators, Phase Shifter and  Isolators.
Student will also understand the microwave propagation in ferrites.
Analyze the difference between the conventional tubes and the
microwave tubes for the transmission of the EM waves.
4. Acquire knowledge about the handling and  measurement ot MICTOWAN ¢
equipment.
5. Differentiate different  Radars,  find — applications  and use  of - its

NSO,

supporting systems. 1\,% (S {5

)
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Text Books:
I, Liao. 8.Y.. 7 Microwave Devices & Cireuits™. 3 dition. Prentice
Hall ol India Publication, 1995,
2. Sushrut Das, “Microwave  Engineering”, 1" Edition,  Oxlord  University
Publication, 2015,
3. ML Skolnik, “Introduction to Radar Engineering . 3 Ldition,
Fata MeGraw Hill Publication, 2001,

Reference Books:
1A Das and S.K. Das, “Microwave Engineering”, | Edition. Tata
MceGraw T Publication, 2000
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Department of Electronics & Communication Engineering

I Subject Code KTECT 603 Course Title: Wireless Cormmnication
Y Contact Hoors | 3 10 "o
Exammation Duation (s ) Theory 03
- Credus
Ohjechives:

Bl ' ‘ v ‘. q

Mobility - AHowing users to move freely while mamtaining connectivity
Comvenience: Soplitying the setap and usage of devices by eliminating the need for physical
connechions

Lo Hlexibiliy s Supporting awide range of applications and devices. from mobile phones (o lo]
devices

Loosaalabiling: Facilitating the casy addition of new devices and users to a network.

Yoo Losteflectiveness: Reducing installation and  maintenance  costs associated  with  wired
infrastructure,

Unit ; Particulars | Contact
N\o. FHours
| Wircless Communication Fundamentals: Evolution of mobile radio communication 08

fundamentals. General Model of Wireless Communication Link. Types of Signals.
I~ " = . . |
- Ceilular Infrastructure, Cellular System  Components, Antennas for Cellular
~ . ~ o~ . - |
Systems. Operation of Cellular Systems, Channel Assignment, Frequency reuse. |
|
|

Channel  Assignment  strategies, Handoff  Strategies Cellular Interferences, |
Sectorization:  Wireless  Channel and  Radio  Communication, Free Space

Propagation Model, Channel Noise and Losses. Fading in Land Mobile Systems. | :
Multipath Fading, Fading Lffects on Signal and Frequency, Shadowing: Wireless

Channel Modeling: AWGN Channel, Rayleigh Channel, Rician Fading Channel,

Nakagami Fading Channel, Ocumura and Hata Path Loss Model; Channcl

Modeling: Stochastic, Flat Fading, Wideband Time-Dispersive Channel Modeling.

2 ' Spread Spectrum and Diversity: Theory of Vocoders. Types of Vocoders; Spread 08
Spectrum Modulation, Pseudo-Noise Codes with Properties and Code Generation
Mechanisms, DSSS and FHSS Systems, Time Hopping and Hybrid Spread I‘
Systems: Multicarrier Modulation Techniques, Zero Inter Symbol Interference .
Communication  Techniques.  Detection — Strategies.  Diversity  Combining
Techniques: Selection Combining, Threshold Combining, Equal Gain Combining, |
Maximum Ratio Combining: Spatial Diversity and Multiplexing in MIMO Systems, |

Channel Lstimatjon

l-.qz:;1]ﬂﬂ|71] and Multiple Access: Equalization Techniques: Transversal Filters,
| Adaptive Lqualizers, Zero Forcing Equalizers, Decision Feedback Equalizers, and
; related algorithms:; Multiplexing and Multiple Access: FDMA, TDMA, CDMA, ;
| OFDMA. SC- FDMA. IDMA Schemes and Hybrid Method oi" Multiple Access
iSchcmcs. RAKI. Receiver; Multiple Access for Radio Packet Systems: Pure
l

I

W)

i
|
08 |
|

ALOHA. Slotted ALOHA. CSMA and their versions: Packet and Pooling

| Reservation Based Multiple Access Schemes. ‘

4 Cellular Networks: GSM sys‘lc]n for mobile Telecommunication, General Packet |
| Radio Service, I-dge Technology: CDMA Based Standards: 1S 95 10 COMA 2000,
Wircles: Local Loop, IMT 2000 and UMTS, Long Term Evolution (LT1), Mobile ‘

=

|
] | Satellite Communication

R,
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[ g L Other Wireless Networks: Intreduction to Maobile Adhes Netwarke, Bluetooth, Wi ‘

08
oo Sandordse WaMas Stindawdss Tele Communication. Ulira-Widebhand
FCompmuomication, Mobile data network e, Wivelees Standards INST 2000 Introdaction
Pt AG& SGoand voneept of NGIN
Conrae Ounteanmies A e el ol thic comrse ctudente will demonsteate the ability fo:
b aess the baae Knowledee of mobile radio & cellab commumication fondamentds and 1l

prphcatien o propagation mechanisames path lossmodels and multepath pheanamencn

\

Vealvze the performance of varons voice coding and diversity techniques

N

Appiv the knowledpe of wireless transmission basics to understand the concepts of cquatization and
mudtiple access teehnigues

£ bvamine the performance of cellular systems being employed such as GSM, COMA and 11
vanous theoretical and mathematical aspects,

S bapress basie: knowledge of Mobile Adhoe networks and  the existing & upcoming  data
communication networks in wireless and mobile communication domain.

Tent Books:

F TS Rappaport. “Wireless Communication-Principles and practice”, Pearson Publications. Second
tdition.

2o Upena Dalal, “Wireless Communication and Networks™, Oxford Press Publications. first edition.
301 L Singal, “Wireless Communications™, MeGraw Hill Publications, 2010.

Reference Books:

1. Andrea Goldsmitli, *Wireless Communications™, Cambridge University Press, 2005.

2. S, Haykin & M. Moher, “Modern wireless communication™, Pearson, 2003.
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1- Subject Coddes KECE-68 Couse Fitle: Phigtial Sigm Prosesabme ah
YoContact Hours 1.0 I P
1 varmiabon Paation ¢(Hisy theory N

o Credn |

Conrse Ohyjectinves

. Foruplenment Linew and Uirendar Convelution
. Fovimtement TR and HR filers
»  Looaady the architecture of DSP processon

o o demoensrate Finite word length effedt
List of Paperiments

EoTo stody about DSE Processors and architecture of TMS320C6713 DSI? processor

Introduction o MATEAR and Code Composer Studio or its equivalent open source software

Introduection w Scilab Open Source Software (Using Spoken Tutorial MOOCs)

L Write a Program tor the generation of basic signals such as unit impulse, unit step. raimnp. exponential.

sinusardal and cosine.

4. To study matrix multiplication using code composer studio.

S, Evaluate 4 point DT of and IDFT of X(n) = 1,0 < n < 3: 0 clsewhere.

6. To impiement FFFT algorithm,

7.oVeriy Blackman and Hamming windowing techniques.

8. Implement IR Butterworth analog Low Pass for a 4 KHz cut off frequency.
9. Verify Circular Convolution using code composer studio.

10. Verify Lincar convolution of two sequence using code composer studio.
11. To implement Tone Generation. 3
12. To implement floating point arithmetic.

Course Qutcomes:

At the end of the course. the student should be able to:

o Carry out simulation of DSP systems.

«  Demonstrate their abilities towards DSP processor based implementation of DSP systems.
o Analyze Finite word length effect on DSP systems.

«  Demonstrate the applications of FIFT 1o DSP.

o Implement adaptive filters for various applications of DSP,

v, -

(3 Scanned with OKEN Scanner



Department of Electronics & Communication Ingincering

1o Salyject Cede KECTA650 Conrse Tile: Blectroniios Messurement Lab
3 Cvmtact Plongts 10 I P
TPy minatien Dunation (1<) femy (1

{purae Oyectines
e el ateonal sdpectives of this conrse are
1Te ohiective of the conrse is 1o introduce the fundamentals of Plectronic Instruments ane
AMeasarement providing an im-depth understandine of Measurement errors, Bridge measurerment
Dhevial Storaee Osalloscope, Function Generator and Analyzer, Display devices, Data acquisition
saems and transducers
To address the underlying concepts and methods behind Electronics measurements.
List ol Expeniments
| Charactenistios of resistanee transducer (i) Potentiometer (i) Strain Gauge
S o . oy
2. Characteristics of LVDT.
2 Characteristios of capacitive transducer (i) Variable area (ii) Variable distance.

4. Characteristics of Thermistors

3. Characternistics of RTD.

5. Characteristics of Thermocouples

7 Characteristics of LDR, PhotoDiode. and Phototransistor: (i) Variable [Hlumination. (ii) Lincar
Displacement.

§. Measurement of resistance by Wheatstone bridge and measurement of bridge sensitivity.

9. Measurement of Capacitance by De’Sautys and Schering Bridge.

10. Measure of low resistance by Kelvin's double bridge.

I 1. Characteristics of diaphragm m type pressure transducer.

[2. Characteristics of one Solid State sensor/Fiber optic sensor.

Course Outcomes:
At the end of this course students will demonstrate the ability to

1. Design and validate DC and AC bridges.

[

Analy z¢ the dynamic response and the calibration of few instruments.

3. earn about various measurement devices, their characteristics, their operation and their

limitations.

4. Understand statistical data analysis.

A

(nderstand computerized data acquisition.
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SWAMI VIVEKANAND SUBHARTTUNIVERSITY, MEERUT

STUDY & EVALUATION SCHEML,

B TECH, LLECTRONICS & CONMMUNICATION ENGINEERING

YEAIR A SEMESTER-VII

S COURSE | COURSE TITLE | COURS | TEACHIN MARKS CTOTAL CREDIT
NO. 1TYPE G LOAD VIARKS
. \ el 'S T
CODl PER CCA [ ESE
WEEK ‘&
1 L|T]r|cT[Ar|TOTAL
| |
THEORY SUBJECTS \
I KECETI- | Awificial L3 | |
713 | Intelligence in 30 0[0 | 2010 30 70 1 1003 ‘
| ECE J |
2 Kj;(‘li-?]l— \ I"ihcr Opl_ic . PEEC-4 3 olo 1201 10 30 70 | 100 3 |
722 | Communications ‘ i
3 | KOE-7** Design Thinking OEC3 | 3| 0[0 |20 10 30 7_0~T ~'40'(')l( 3
| J | -
PRACTICALS
'S [ UECE-751 | Project Stage-] PCC24 |0 ] ol10] ~ | = | 100 [150 [ 250 T. 5
i 1 | S
| 6 KCC-751 | Internship 0 ol o 0 0 0 100 . 100 | >
Assessment " 3
| TOTAL 650 | 20 i
| |

L- Lecture

T- Tutorial

P- Practical

CT- Cumulative Test
AT - Attendance

CCA- Continuation Comprchensive Assessment

ESE- End Semester Examination
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YEAR 4" SEMESTER-VIII

S. [ COURSE | COURSE TITLE | COURS | TEAC ~ MARKS ""‘r()"i',ﬁf('Rlci)'l'q
NO. ETYPE [IING | MARKS |
C()l)' L()/\D CC:\ I.Sll‘ | |
PER | ; |
WEEK | «
|
e | |
LT |[r]cCT| AT | TOTAL |
| THEORY SUBJECTS - 7 |
T [KECE- | Mobile PEC-6 T ] I
S11-813 Communication 30 010|201 10 30 70 100 3
and Networks i |
______ -
= s |
2 KECE- /\mcnnas. and PEC-7 351 0lo 201 10 30 70 ’ 100 3
821-823 Propagation ' |
e
5 |KOE- Open Elective-1ll | OEC-4 ' .
£007-008 3000012 10 30 70 | 100 30|
I
4 KOLE-009- | Open Elective-1V OEC-5 .
010 3/ 00201 10 0 | 70| 100 3
PRACTICALS
- o e " *¥7 D - ﬂo = o B
5 | KECE- P 1 0] ol s B 150 | | 450 9
851 Project Stage-11 2 (
i .
TOTAL | 850 21
| B S

L- Lecture
T- Tutorial

P- Practical

CT- Cumulative Test
AT - Attendance
CCA- Continuation Comprehensive Assessment

ESE- End Semester Examination
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Department of Electronics & Communication Engineering

I- Subject Code: KECE-711 Course Title: Microwave Theory and Technigues
2- Contact Hours: 13 150 0

3= Examimation Duration (Hrs,): Theory 03

d- Credits: 3

Objectives:

Understand Microwave devices. components, their characteristics, their working. and their applications,

i I . R B -
' Unit Particulars | Contact
! No. Hours

i

I Introduction to Microwaves-lHistory of Microwaves, Microwave Frcqucﬁa\'—b_m?ls—: 13
Applications  of Microwaves: Civil and Military, Medical, EMI/ EMC. '

Mathematical Model of Microwave Transmission-Concept of Mode, Features of
TEM. TE and TM Modes, Losses associated with microwave transmission, Concept
of Impedance in Microwave transmission. Analysis of RF and Microwave

|
|
|
|

|

‘
Transmission Lines- Coaxial line, Rectangular waveguide, Circular waveguide, "
Strip line. Micro strip line. Microwave Network Analysis- Equivalent voltages and }
currents for non-TEM lines, Network parameters for microwave circuits, Scattering
Parameters.

19

Passive and Active Microwave Devices- Microwave passive components: 12
Directional Coupler, Power Divider. Magic Tee., Attenuator, Resonator. Microwave l
active  components: Diodes, Transistors, Oscillators, Mixers. Microwave |
Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schoitky Barrier diodes,
PIN diodes. Microwave Tubes: Klystron. TWT, Magnetron.

J

3 Microwave Design Principles- Impedance transformation, Impedance Matching, 10
Microwave Filter Design, RIF and Microwave Amplifier Design. Microwave Power
Amplifier Design, Low Noise Amplifier Design. Microwave Mixer Design.
Microwave Oscillator Design. Microwave Antennas- Antenna parameters, Antenna
for ground based systems, Antennas for airborne and satellite borne systems, Planar
[ Antennas.

‘J Microwave Measurements- Power, Frequency and impedance measurement at
microwave [requency, Network  Analyzer and measurement of scatlering
parameters, Spectrum Analyzer and measurement of spectrum of a microwave
signal, Noise at microwave frequency and measurement of noise figure.

Measurcment of Microwave antenna parameters. ‘ ‘

S | Microwave Systems- Radar, Terrestrial and Satellite Communication. Radio Aidsto ‘ 12

Navigation, RFID. GPS. Modem Trends in Microwaves Engineering- Effect of

|
Microwaves on human body, Medical and Civil applications of microwaves. |
Llectromagnetic interference and Electromagnetic Compatibility (EMI & EMC), !
Monolithic Microwave 1Cs. RFMEMS for microwave components, Microwave |

Imaging.

Course Outcomes:

At the end of the course, students will demonstrate thic ability to:

t@yg

G Scanned with OKEN Scanner



Understand various microwave system components their propertics.

Appreciate that during analysis’ synthesis of microwave systems, the different mathematical
treatment is required compared to general circuit analysis.

Design microwave systems lor different practical application,
Text /Reference Books:

[, R Collins, Microwave Circuits, MeGraw Hill
2. K.CoGuptaand LI Bahl Microwave Cireits, Artech hoase

Department of Electronies & Communication Engineering

1- Subject Code: KECE-721 Course Title: Fiber Optic Communications
2- Contact Hours: [:3 1:0 P: 0
3- Examination Duration (Hrs.): Theory 03

4- Credits: 3

Objectives:

To expose the students to the basics of signal propagation through optical fibers, fiber impairments,
components and devices and system design.

| Unit | Particulars Contact |
'| No. ‘ Hours
\ | i
| 1 “Mntroduction to vector nature of light, propagation of light, propagation of light in a w 10
i l cylindrical dielectric rod, Ray model, wave model.
$_21 Different types of optical fibers, Modal analysis of a step index fiber. Signal 12
' degradation on optical fiber due to dispersion and attenuation. Fabrication of fibers
’ and measurement techniques like OTDR
13 Optical sources - LEDs and Lasers, Photo-detectors - pin-diodes, APDs, detector 10
| responsivity, noise, optical Receivers. Optical link design - BER calculation,
quantum limit. power penaltics.
| 4 Optical switches - coupled mode analysis ol directional couplers, clectro- | 0
| opticswitches. Optical amplifiers - EDFA, Raman amplifier. WDM and DWDM "
systems. Principles of WDM networks. l
s | Nonlincar cffects in fiber optic links. Concept of self-phase modulation, giroup | 12 ]
| velocity dispersion and soliton based communication. —1

Course Outcomes:

At the end of the course. students will demonstrate the ability to:

e Understand the principles fiber-optic communication. the components and the bandwidth
advantages.

¢ Understand the properties ol the optical fibers and optical components,

* Understand operation of lasers, LEDs, and detectors .

e Analyze svstem performance of optical communication systems.

L]

Design optical networks and understand non-linear effects in optical fibers.

Text/Reference Books:
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e . Keiser. Fibie Optic communication, McGraw-11il1, 5th Ed. 2013 (Indian Edition).
o 1. Tamir, Integrated optics, (Topics in Applicd Physics Vol.7), Springer-Verlag, 1975,
o 1. Gowar, Optical communication systems, Prentice Hall India, 1987,

o S.L Millerand A.G. Chynoweth, eds.. Optical fibres telecommunications, Academic Press. 1979.
o G. Agrawal, Nonlinear fibie optics, Academic Press, 2nd Ed. 1994,

o G. Agrawal, Fiber optic Communication Systems, John Wiley and sons, New York, 1997

15.C Allard, Fiber Opties Handbook for engineers and scientists, McGraw Hill, New York (1990),

Department of Electronics & Communication Engineering

I- Subjeet Coder KECE-731 Course Title: Satellite Communications

T:0 P:0

(997

2- Contact Hours: L .
3= Examination Duration (Hrs.): Theory 03

4- Credits: 3

Objectives:

1) Preparation for Profession: To inculcate professional and ethical attitude, effective communication
skills, teamwork skills, multidisciplinary approach in the students.

2)  Develop an ability to relate engineering issues to broader social context and equip them with strong
knowledge. competence and soft skills that allows them to contribute to the needs of industry.
consultancy, government and academia.

Unit Particulars Contact
No. IHours
| Introduction to Satellite Communication: Principles and architecture of satellite 10

Communication, Briel history of Satellite systems, advantages, disadvantages,
applications and frequency bands used for satellite communication. Orbital
Mechanics: Orbital equations, Kepler's laws, Apogee and Perigee (or an elliptical
orbit, evaluation of velocity, orbital period, angular velocity etc. of a satellite,
concepts of Solar day and Sidereal day.

2 Satellite sub-systems: Study of Architecture and Roles ol various sub-systems of a 12
satellite system such as Telemetry. tracking. command and monitoring (TTC & M),
Attitude and orbit control system (AOCS), Communication sub-system, power sub-
systems elc.

(%)

Typical Phenomena in Satellite Communication: Solar Eclipse on satellite, its 10
effects, remedies [or Eclipse, Sun Transit Outage phenomena, its effects and
remedies, Doppler frequency shift phenomena and expression for Doppler shift,
satellite link budget.

4 IFlux density and Received signal power equations. Calculation of System noise 10
temperature for satellite Receiver, noise power calculation, Dralting of satellite link

budget and C/N ratio calculations in clear air and rainy conditions. l
~ |
|

5 Modulation and Multiple Access Schemes: Various modulation schemes used in 12

satellite communication. Meaning of Multiple Access. Multiple access schemes |
based on time, frequency. and code sharing namely TDMA, FDMA and CDMA. |

Course Outcomes:

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

Uﬁy%
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. Visualize ll.m architeeture ol satellite systems as a means of high speed. high range
comumunication systen,

2. State various aspects related 1o satellite systems such as orbital cquations, sub-systems in a
satellite, link budget, modulation and multiple access schemes.

2

Solve numerical problems related (o orbital motion and design of link budget for the given
parameters and conditions,
Text /Relerence Boolks:

~

<o Timothy Pratc Charles W, Bostian, Jeremy . Allnutt: Satellite Communications: Wiley India, 2nd
cdition 2002
S0 Tk T Digital Satellite Communications: Tata McGraw LHill, 2009

6. Dennis Roddy: Satellite Communication: 4th Edition, McGraw 1111.2009

Department of Electronics & Communication Engineering

1- Subject Code: KEECE-005 Ceurse Title: Entrepreneurship Development
2- Contact Hours: L:3 T:0 P:0

3- Lxamination Duration (Hrs.): Theory 03

4- Creaits: 3 ,

Objectives:

[, Toidentity and train potential entrepreneurs.

-

2. To motivate the entreprencurial instinel.

22

To develop necessary knowledge and skilis among the participants.

4. To help in analysing the various options to sclect the most appropriate product suiting to the
entreprencur and the market.

N

o give a clear picture about the process and procedures involved in setting up an smali scale
dustrial unit or a bigger unit.

0. Todevelop and strenpthen entreprencurial quality end motivation,
7. To impart basic managerial skills and understandings to run the projeci efficiently and effoct vy

To anaivet the envitoamental issues to be addressed relating to the propesed projest

oo

9. To develop various business related skills of marketing. quality munagement  production,

distribuiton and human resouree management ete

0. T0 make the poiential entrepreneurs know abeut the possibie risks and failures of the project ana

make them learn how to overcome these problems.
{1 To enable the entreprencurs to communicate clearly and eflectively.

[2. To deveiop team building. technology up-gradation. growth and above all broad vision about the
business.
I

13, %o develop a passton for integrity, honesty and industriad discipline,

P 70 ok bime learn the basics of Industrial Laws, Factories Act and workers righis

expectations so il he can easily cveircome the lzgal probilems.

13, To forinuiate the detaiied Proiect 1o

i (A

(3 Scanned with OKEN Scanner



e e —

| Unit Particulars I I Contact |
| No Hours
| -linlrc|n'cnu|rship- definition. Growth of small scale industries in developing 10

countries and their positions vis-a-vis large industries: role of small scale industries

in the national economy: characteristics and types of small scale industries: demand

based and resources based ancillaries and sub-control types. Government policy for

small scale industry: stages in starting o small scale industry.

2 Project identification- assessment of viability. formulation, evaluation. financing.,
ficld=study and collection ol information, preparation of project report. demand |

analysis, material balance and output methods, benelit cost analysis. discounted |

cash ow, internal rate of return and net present value methods.

Accountancy- Preparation of balance sheets and assessment of economic viability.

%

|
|
decision making, expected costs, planning and production control, quality control. !
marketing, industiial relations, sales and purchases. advertisement. wages and f
|

incentive, inventory control, preparation ol financial reports, accounts and stores

\ studies L
| 4 l"rojccl 'mihﬁh{g‘ and control: The financial functions cost ofapi-ml approach in ]
project planning and control. Economic evaluation, risk analysis, capital
expenditures, policies and practices in public enterprises. Profit planning and l
|
\
|
|

programming, planning cash flow, capital expenditure and operations. Control ol
! financial flows, control and communication.

5 LLaws concerning entreprencur viz, partnership laws, business ownership. sales and
income taxes and workman compensation act. 5 Role of various national and state

agencies which render assistance to small scale industries.
ISR

Course Outcomes:

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

. Explain the major concepts in the functional arcas of Engineering and relevant [ields.
Lvaluate the legal, social, and economic environments of business.

Describe the global environment of business.

Describe and explain the ethical obligations and responsibilities of business.
Apply dcci;ion-.\upporl tools to business decision making.
Construcet and present effective oral and written forms of professional communication.
Apply knowledge of business concepts and [unctions in an integrated manner.

Use specialized knowledge to solve business processes.

Manage people, processes. and resources within a diverse organization.

Apply knowledge of key leadership concepts in an integrated manner.

Construct and present a written business plan for a prospective start-up or entrepreneurial
expansion,

Text /Reference Books: 2
lForbat, John, ~“Lntrepreneurship™ New Age International.

Havinal. Veerbhadrappa, “Management and Entrepceneurship™ New Age International/A

7,

/1

. e . , . : . - -
Joseph. L. Massod, “Fssential of Management". Prentice Hall of India. s
i 2 5

z

c@}%
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Department of Electronics & Communication Engineering

[- Subject Code: KECL-T751 Course Title: Project stage |
2- Contact Hours: [.: 0 1:0 P10

3- Examination Duration (Hrs.): Theary 03

4- Credits: 5

Objectives: : The objeet of Projeet Work Tis to enable the student to take up investigative study in the

broad field of Electronies & Communication Engineering, cither fully theoretical/practical or involving
both theoretical and practical work to be assigned by the Department on an individual basis or two/three
students ina group, under the guidance ol a Supervisor. This is expected to provide a good initiation for

the student(s) in R&D work. The assignment to normally include:
+ Survey and study of published literature on the assigned topic;
« Working out a preliminary Approach to the Problem relating to the assigned topic:
+ Conducting preliminary Analysis/Modelling/Simulation/Experiment/Design/FFeasibility:
* Preparing a Written Report on the Study conducted for presentation to the Department:
* Final Seminar, as oral Presentation before a departmental committee.
Course Outcomes:
* At the end of the course, students will demonstrate the ability to:
Identity and describe the problem and scope of project clearly.

Collect, analyze and present data into meaningful information using relevant tools, select, plan and
execute a proper methodology in problem solving.

Work independently and ethically, present the results in written and oral format effectively and identily
basic entreprencurship skills in project management.

Department of Electronics & Communication Engineering

I- Subject Code: KIECE-722 Course Title: Understanding Iarmony
2- Contact Hours: L:3 T:0 P: 0

3- Examination Duration (Hrs.): Theory 03

4- Credits: 3

Objectives:

I. To help the students appreciate the essential complementarily between 'VALUES' and 'SKILLS' to
y.

ensure sustained happiness and prosperity, which are the core aspirations of all human beings

2. To facilitate the development of a Holistic perspective among students towards life and profession as
well as towards happiness and prosperity based on a correct understanding of the Human reality and the
rest of Existence. Such a holistic perspective forms the basis of Universal Human Values and movement

towards value-based living in a natural way.

3. To highlight plausible implicaiions of such a Holistic understanding in terms of ethical human conduct.
trustful and mutually fulfilling human behavior and mutually enriching imcructio;y\"_\ﬂ'(j,‘;-\,':’;»Lul‘c.
Pl el (o]

T
P ~

\m. Contact
[ed

Unit | ~ Particulars
i
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i No. | Hours
‘ o ——
lVi Course Introduction - Need, Basie Guidelines, Content and Process for Valoe J [0
| Education .
| |
| 1o Understanding the need. basic puidelines, content and process for Value |
£ ['ducation
| Y ooSell Eaploration what i ! = is content and process: T Matural Acceptance’
and Uaperiential Validation- as the mechanran for selfexploration
, Lo Continnons Happiness and Prosperity = A Took at hasic Haman Aspieation
| ; Lo Right understanding, Relattonship and - Physieal Facilities the basic
requitements for fullilment of aspirations of every human being witl thes
: Correct pProrily
v Understanding Happiness and Prosperity correctly- A critical appraisal of
i the current seenario j
6. NMethod 1o fulfil the above human aspirations: understanding and living |
: in harmony at varous levels ‘
| |
(3 ’ ‘lflll{t‘l‘l\'irilll(lriTl;_[ii;l;lli()l];\' in the Human Being - Harmony in Myself! i 12
i |
! 1. Understanding human being as a co-existence of the sentient *I" and the ’
t l material *Body” J
2. Understanding the needs of Self (*1') and *Body” - Sukl and Suvidha |
\ ‘ 3. Understanding the Body as an instrument of *I" (I being the doer, seer and i
i enjoyer) |
| . . L R = . 5 |
f 4. Understanding the characteristics and activities of *1" and harmony in * |
| ‘| 3. Understanding the harmony of 1 with the Body: Sanmyam and Swasthya: '
| correct appraisal of Physical needs, meaning of Prosperity in detail
i ' 6. Programs to ensure Sanyam and Swasthya
|3 Understanding Harmony in the Family and Society- Harmony in Human- 10
‘ Human Relationship
T I. Understanding Harmony in the family — the basic unit of Iniman interaction
I 2. Understanding values in human-human relationship; meaning of Nyaya and
f | program  for its fulfillment o ensure Ubhay-tripti;Trust (Visinvas) and ‘
‘ | Respect (Sunuman) as the foundational values of relationship.
’ 3. Understanding the meaning of Vis/nvas: Difference between intention and "
' compelence.
;' ! 4. Understanding the meaning of Saniman. Difference between respect and |
" differentiation: the other salient values in relationship. 5
5. Understanding the harmony in the society (society being an extension 01‘1
family): Samacdhan, — Samridhi,  Abhay,  Sah-astitva as comprehensive
; ' Human Goels. 1
; 6. Visualizing 2 universal harmonious order in society- Undivided Socicty
| AkhaidScanaj), Universal Order (SarvabhaumVyawastha )- from family to 1
: i world fam’ly! [
i
[ 4 Understanding Harmony in the Nature and Existence - Whole existence as Co- 10

existence

| . Understanding the harmony in the Nature
20 Interconnectedness and murual fulfillment among the four orders of nature-

reey clabifity and seif-regutarion in natre

-d

Understanding  Feistenee as - Co-existence  (Sali-astirva) of

interacting umits in all-percasive space. Holistic pereeption of hay

P@“/;\, g
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' all fevels ol existence ' ) T

Course OQuteomes:

1o the methodolopy of this conrse s exploration and thos aniverally adaptable. (0 mvolve
svstematie and rational stndy ot the oman being visaevis the rest of existence
TS free fram any dogma or vadue prescrptions
TEas o process of selamvestipation and sett-exploration, and not of giving sermons Whatever i,
found as tath o realiny fs stated as a proposal and the stadents are facilitated to verify it therr
own npeht based on their Natural Acceptance and subsequent Experiential Vahidation

|

Lo This process o sell=exploration takes the form o a dinlogue between the teacher and the student

to beom with, and then to continue within the student leading to continnaus selt=cvalution

Department of Electronics & Comumunication Engineering

1= Subject Code: KECE-S11 Course Title: Mobile Communication and Networks
2- Contact Hours: 1:3 1:0 P:0
3- Examination Duration (Hrs.): Theory 03
4- Credits: 3
Objectives:
e By the end of the course, the student will be able to analyze and design wireless and mobile
cellular systems.

e By the end of the course, the student will have the ability to work in advanced research — wireless
and mobile cellular programs

“ Unit Particulars Contact
" No. Hours
ol Cellular concepts- Cell structure, frequency reuse, cell splitting, channel 10

“ assignment, handoff, interference, capacity, power control; Wireless Standards:
" Overview of 2G and 3G cellular standards. Signal propagation-Propagation
f mechanism- reflection, refraction, diffraction and scattering, large scale signal
l propagation and lognormal shadowing. Fading channels-Multipath and small scale
. fading- Doppler shift, statistical multipath channel models, narrowband and
! wideband fading models, power delay profile, average and rms delay spread,
: coherence bandwidth and coherence time, flat and frequency selective fading, slow
i and fast lading, average lade duration and level crossing rate.

2 Capacity of flat and frequency selective channels. Antennas- Antennas for mobile 12

i terminal-monopole antennas, PIFA, base station antennas and arrays.
J

|3 Multiple access schemes-FDMA, TDMA, CDMA and SDMA. Modulation 10
‘ schemes- BPSK, QPSK and variants, QAM, MSK and GMSK, multicarrier
modulation, OFDM.
| 4 I(&ci\‘&x'rrsl—rtmz-—[—)ivcrsil_\’ Receivers- selection and MRC Receivers, RAKE | 10

‘ Receiver, cequalization: lincar-ZFE and adaptive, DFE. Transmit diversity-

Altamontc scheme

N

MIMO  and  space  time  signal - processing.  spatial - multiplexing, 12

diversity/multiplexing  tradeofl.  Performance  measures-  Outage, average  snr,

average symbol/bit error rate. System examples- GSM, EDGL, GPRS, [8-95,

‘/‘\_}’V\)’\

L@, = -
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T CDMA 2000 and WCDMA

Course Ouleomes:
A the end of the comrse, studentawilb demonstrate the ability (o

o Undarstand the working prmciples of the maobile comnmication sy<teims,
Uinderstand the relation between the user featuares and underlying technology
VoAl e mobile communication systems for improved performance

Fent /Reference Books:

ONWOY Tees Mobile Cellular Telecommunications Systems, McGraw Tl 1990.

WY T ees Mobile Communications Design Fundamentals, Prentice Hall, 1993,

Raymond Steele, Mobile Radio Communications, TEEE Press, New York, 1992,

7o ANIah CDMA: Principles of Spread Spectrum Communications. Addison Wesley, 1995.
VK Garg &1 Wilkes, Wireless & Personal Communication Systems, Prentice Hall. 1996.

‘s

=

7

Department of Electronics & Communication Enginecering

I- Subject Code: KECE-821 Course Title: Antennas and Propagation

[
E
=
o

2- Contact Hours: L
3- Examination Duration (Hrs.): Theory 03
4= Credits: 3
Objectives:
e It covers all the [undamental antenna concepts.
e It deals with field equations and power and phase patterns of the point sources and array antennas.

o It gives concise description of different types of antennas.
¢ [t explains the dilferent types ol propagation.

| Unit Particulars f Contact
No. | Hours
S —
Fundamental Concepts- Physical concept of radiation, Radiation pattern, near-and 10

[ar-Tield regions, Reciprocity. directivity and gain, effective aperture, polarization,
input impedance, elficiency, Friis transmission equation, radiation integrals and
auxiliary potential functions. Radiation from Wires and Loops- Infinitesimal
dipole, finite-length dipole. linear clements near cenductors, dipoles for mobile
' communication, small circular loop.

|
|

[INE

|

|

|

-

{2 Aperture and Reflector Antennas- Huygens' principle, radiation from Rectangular
' and circular apertures, design considerations, Babinet's principle, Radiation from
sectoral and pyramidal horns, design concepts, prime-focus parabolic reflector and
cassegrain antennas.Broadband Antennas- Log-periodic and Yagi-Uda antennas,

frequency independent antennas. broadcast antennas.

3 Micro strip Antennas- Basic characteristics of micro strip antennas, leeding 0 |

| methods. methods ol analysis. design of Rectangular and circular patch antennas.

4 | Antenna /i.ﬂ;):--i\:ruﬂysi_s ol uniformly spaced arrays with uniform and non- 10 \
[ unitorm excitation amplitudes. extension to planar arrays, synthesis ol antenna ;
j array s wiing Schelkunoft polynomial method, Woodward-Linvson method. ? ‘

'S | Basic Coneepis of Smart Antennas- (7vmcu|nl and benefits of smart antenias, fixed

weinht beam forming basics. Adantive boam forpnie - Difterent modes of Radye

V), sz
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\ | Wave propagation used in carrent practice,

Course Outeomes:
At the end ol the course, udents will demonstinte the H|H|i|}‘ [0y

o Undorstand the propertics and various types ol antennis
\naly 2o the propertics of differenttypes obantens andd then design

: Operate antenna desipn software tools and come ap with the desipn ol the anfenna of - requir
specthications
Fext/Reference Books:
o LD, Antennas, McGraw Tl TOSS.
e CALBalamis, Antenna Theory = Analysis and Design, John Wiley, 1942,
Department of Electronics & Communication Engineering
I- Subject Code: KECE-007 Course Title: VLSI circuits
2- Contact Hours: L3 1:0 P 0
3- Examination Duration (1rs.): Theory 03
d- Credits: 3
Objectives:
To understand the basic concepts of VLSI.
- Unit | Particulars Contact
| A ; [Hours
1 ! Introduction: Overview of VLSI Design Methodologies. VLSI Design Flow, 10

| Design Hicrarchy, Concepts of Regularity, Modularity and Locality. MOSFLET

Fabrication: Fabrication process Tow, NMOS and CMOS fabrication, layout design
| rules, stick diagram and mask layout design. MOS Transistor : MOS Structure, The
' MOS System under external bias, Operation of MOSFET, MOSFET - Current

! | . . .
‘ | /Voltage Characteristics, Scaling and Small geometry effects and capacitances.
.
]

2 MOS Inverters: Introduction, Resistive Load Inverter. Inverters with n-type 12
‘MOSH"'!' load, CMOS Inverter. MOS Inverters - Switching Characteristics:
’ | Introduction. Delay — Time Definitions, Calculation of Delay Times, and Inverter
I Design with Delay Constraints.
e | - — = —a— - S
|3 | Combinational MOS Logic Circuits: Introduction, MOS logic circuits with | 10

! depletion NMOS Loads. CMOS logic circuits. complex logic circuits, CMOS |
‘ | transmission gates (pass gates) Sequential MOS  Logic Circuits: Introduction, |
! behaviour bistable elements. SR latch circuits. clocked lateh and FIF circuits, CMOS |
{ D laich and edge triggered I

¥ ,,,,!

| synchronous dynamic circuit techniques, dynamic CMOS  circuit  techniques,

Dynamic logic circuits: Introduction. basic principle of pass transistor circuits,

Cdomino CMOS logic. Semiconductor memories: Introduction. DRAM, SRAM, |

| ROM Tash niemory.
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| § ‘]\\\\ Power CMOS  Fogic Cireuits: Intrioduction, Overview  of - Power | Z |
w‘(‘*‘ll“llll\l‘ll\‘ll. L ow Power Desipn throueh voltage <calimg, stimation and

[ Optimization o switching activity, Reduction of - Switelhed Capacitanee and |

] Adiabatic Togic Cirenits, Design for Festability: atroduction, Faalt Types and |

‘ Models, Controllability and Observability, Ad-Hoc Testable Desipn Techmgues, [

; Sean Based and BIST Technigues

I

Course Outcomes:

A\t the end ol the conrses students will demonstrate the ability to;

o Touse mathematical methods and cireuit analysis models in analysis of CMOS digital electronics
crrenits, including topie components and their interconnect,

e o acate models ofmoderately sized CMOS circuits that realizes specified digital functions

o Loapply CMOS technology-specific Tayout rules in the placement and routing of transistors ane
mterconnect, and to verity the functionality. timing. power, and parasitic eflects.

e Lo have anunderstanding ol the characteristics o CMOS cireuit construction and the comparison
between diflerent state-of=the-art CMOS technologies and processes.

e To complete a significant VEST desipn project having a set ol objective criteria and design
constraints,

* lodemonstrate the fundamentals of 1C technology such as various MOS fabrication technologies

e To caleulate electrical properties of MOS circuits such as Ids -Vds relationship. gm, figure of
meril, sheet resistance, area capacitance.

*  Todesign various gates, adders, Multipliers, Memories, using stick diagrams, layouts.

*  Todemonstrate semiconductor IC design such as PLA’s, PAL. FPGA, CPLD’s design.

Text /Reference Books:

e Sung-Mo Kang & Yosuf Leblebici, “CMOS Digital Integrated Circuits: Analysis &
Design™, TMH., 3rd Edition.

e D.A. Pucknell and K. Eshraghian, “Basic VLSI Design: Systems and Circuits™, PHI, 3rd
Ed.. 1994. W.Wolf, Modern VLSI Design: System on Chip, Third Edition. Pearson, 2002.

Department of Electronics & Communication Engineering

I- Subject Code: KECE-009 Course Title: Digital System Design Using VHDL
2- Contact Hours: L:3 T:0 P: 0
3- Examination Duration (Hrs.): Theory 03

4- Credits: 3

Objectives:
1. Concept of synthesis.
2. Basics of Verilog HDL language, including its use in synthesis of digital design.
3. Verilog DL coding style for synthesis.
1. Design of digital systems with Verilog [HDL.
5. Modeling test beneh Simulation and verification of designs with Verilog HDL.

6. Industrial-standard design software for coding. synthesis and simulation.
7. Hardware implementation of digital systems on FPGA devices.
T ——— e — il o o T~ . . 1
lrlJnll ir Particulars [ Contact
; No. | i Hours 1' —
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t ' (
b Introduction to VIIDE, reserve words, stractures, modeling, objects, data )
| type and operators, sequential statements and processes, sequential modeling

x
r .
‘ and attirhutes, conditional assipnment, concatenation and case, array loops
| and assertstatements, subprogames

|

‘ ,
| Dyigntal Svatem Desipn Automntion Abstraction Levels, System level design /

|

Cllow, REE desipn Now, VIIDE. IEE Desipn with VIIDE - Basie strnctare

|
. Fal VDL Combinational chrenits, Sequential circuits, Writing Test benche

[ Synthesis issnes,
A IDE T seential Terminolopies

FNHIDE Constructs Tor Stractures and - Hierarchy - Descriptions Jasic
CComponents,  Component— Instantiations.  Tterative networks, — Binding
Alteratives,  Association methods, — peneric — Parameters, — Design
Conlicuration,

-s

Concurrent Construets for RT level Descriptions — Concurrent Signal 7
Assignments, Guarded signal assignment Sequential Constructs for RT Tevel |

Deseriptions — Process Statement, Sequential WAIT statement. VIIDL |
Subprograms, VHDL library Structure, Packaging Utilities and Components, |
Scequential Statements.

j CVHDL language Utilities - Type Declarations and Usage, VIDL Operators, |
i ‘ Operator and Subprogram overioading, Other TYPES and TYPLE - related |
' issues, Predefined Attributes.

1

. . I el e
4 | VHDL  Signal  Model —~  Characterizing  hardwarc  languages, Signal | 8
Assignments, Cencurrent and Sequential Assignments. Multiple Concurrent [ i
Drivers Standard Reselution, : ‘
|

5 _lil_lnm;\"arc Cores and Models - Synthesis rules and styles, Memory and Queue | 9
Structures, Arithmetic Cores, Components with Separate Control and Data

|
|
|
‘ parts. Core Design Test and Testability - Issues Related to Design Test,
I

Simple Test benches. |

S |

LEARNING OUTCOMEs:
I, An ability to describe, design, simulates, and synthesizes computer hardware using the

Verilog hardware description language.
2. An ability to synthesize logic and state machines using an Automatic Logic Synthesis
program. ’
s Anability to design finite state machines.

TEXT BOOKS:
I. 7. Navabi, "VIDL-Modular Design and Synthesis of cores and Systems™, TMI — 3rd Edition.
2. RD.M. Hunter. T. T. Johnson. “Introduction to VHDL™ Spriger Publication, 2010.

REFERENCE BOOKS:

I, C. 1L Roth, " Digital System Design using VIIDL”, PWS Publishing.
2. Douglas Perry, “VHDL- Programming by examples™. MGH.

Department of Electronics & Communication Engineering

i- Subject Code: KECE-831 Course Title: Project stage 11

2- Contact Hour s, 1.0 0 218
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- Lxamination Duration (Hrsoy: Theory 03
> Credits: 9

rives: o The object of Project Work T s o enable the stadent o ke npinvestipative study in the
': S o Electontes & Communication Foplhcering, cither tally thearetical/practical or involving
Cectical and practical work to be assipned by the Departiment on ancindividoal bisis ar twa/three
s in o gronp. ander the puidance ol a Supervisor, This s expected o provide a good initiation for
Tudents) i R&D works The assipnment to nomally inelude:

Svand study of published Titerature on the assipned topic:
e outaprelimimany Approach to the Problem relating to the assigned topic:
onductng preliminary AnalysisModeling/Simulation/Ixperiment/Design/[easibility:
S Preparing a Written Report on the Study conducted for presentation o the Department;
+mal Seminar, as oral Presentation before a departmental commiltee.
Course Outcomes:
Atthe end of the course. students will demonstrate the ability to:
e Identify and describe the problem and scope of project clearly.
«  Colleet. analyze and present data into meaningful information using relevant tools, select, — plan
and exccute a proper methodology in problem solving.

e Work independently and ethically, present the results in written and oral format effectively and
identify basic entreprencurship skills in project management.
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