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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)

4EC2-01: Advance Engineering Mathematies-I1

Credat: 3 Max. Marks: 100(IA:30, ETE:70)
IL-0T+HOP End Term Exam: 3 Hours
SN Contents Hours
1 | Imtroduction: Objeciive, scope and outcome of the course. 1
2 | Complex Vamnable — Differentiation: Differentiation. Cauchv-Riemann eguoations.
‘analytic functions, harmonic functions. finding harmonic conpugate; elementary analytic -
functions (exponential trigonometric. loganthm) and thew properties; Conformal '
mappmnge, Mobius transformations and thewr properties.
2 CumplE Variable - Integration: Conmtour mtegrals, Cauchv-Goursat theorem (without
proof), Cauchy Integral formmla (without proof), Liouville™s theorem and Maximum- 3
Modulus theorem (without proof); Tayvlor's series, zeros of analvtic functions,
singularties, Laurent’s series; Residues, Cauchy Residue theorem (withour proof).
4 | Apphications of complex integration by residues: Evaluation of defimie imisgral 4
invelvmg sineand cozine. Evaluation of certam unproper mtegrals.
'"3_""&@&"—?“:5@5: I_ege;u.i-r? s function. R_El_dﬂg'lltﬁ formmla. gezwm:n? function.
Simple recurrence relations, orthogonal propenty. io
Bessel's functions of first and second kind, generatmg function, smple recurrence
relations, orthogonal property.
6 | Linear Alegebra: Vecter Spaces. subspaces. Linear independence; basis and dumension
Inner product spaces. Orthogonality, Gram Schmidt orthoponalization, characteristic 10
polvnomial mimimal polynomial posstive defingte matrices and canomcal forms, QR
decompositon
Total 40
Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)

4EC1-03/3EC1-03: Managerial Economics And Financial Accounting

2 Credit Max: Marks: 100(1A:30, ETE:70)

21L.:0T:0P End Term Exam: 2 Hours

SN Contents Hours
1 | Introduction: Objective, scope and outcome of the course. 1

2 | Basic economic concepis:
Meaning, naturs and scope of economucs. deductive vs mnductive methods, static

and dyvnamics. Econorme problems: scarciy and choice, cweular flow of S
| economic activity, national mcome-concepts and measurement.

1 | Demand and Supply analysis:
Demand-tyvpes of demand, determinants of demand. demand funcuion, elasticity of 2
demand, demand forecastimz —purpose, determmnants and methods, Supplv- 2
determmants of supply. supply function, elasticity of supply.

4 | Production and Cost analvsis:
Theory of production- production function, law of variable proportions, laws of
returns to scale, production optimuzation, least cost combination of inputs, =
isoquants, Cost concepts-exphien and mmplicnt cost, fixed and vanable cost, -
opportunity cost, sunk costs, cost function, cost curves, cost and output decisions,
cost astimation

5 | Market structure and pricing theory: 4

| Perfect competition. Monepeoly. Monopolistic competition, Oligopoly.

6 | Finanaal statement analvsis:

Balance sheet and related concepts. profit and loss statement and related concepts,
financial ratio analysis. cash-flow analysis. fands-floww analysis, comparative 3
financal statement, analysis and interpretation of financial statements. capital
budgeting techniques.

Total 16

Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)

4FEC1-02/3EC1-02: Technical Communication

2 Credit Max. Marks: 100(IA:30, ETE:70)
20-0T-0P End Term Exam: 2 Hours
N Contents Hours

1 Intmdurtmn Objectove, scope and outcomie of the. course. 1

e i e e —— ——

2 | Introduction to Techmical Communication- Defintion of technical
commumication, Aspects of technical commmnication forms of technical
commumcaton, importance of techrical commumeation. technical commumeation 3
skills (Listeming. speakmng, witme reading wrime), linmuste ably, styvle
technical communication.

3 | Comprehension of Technical MaterialsTexts and Information Design &
development- Reading of techmical texts, Readmgaﬂ-:i c:ﬂmprthmdmg instructions
‘and technical manuals, Interpreting and summarizing techrucal texts, Note-
makmg. Introduction of differemt kinds of technical documents, Information
collection. factors affecting mformarion and document design Strategies for
organization. Information design and wrihing for print and online media

4 | Technical Writing, Grammar and Editing- Technical writing process, forms of
technical discourse, Writing, drafts and revising. Basics: of grammar, common
error n writing and speakmg. Study of advanced grammar, Editing strategies to
achieve appropniate techmical style. I[ntroduction to advanced technical
commumcaton. Planning: drafiing and writine Official Notes, Letters. E-mail
Resume, Job Application, Minutes of Mzetmps. .
5 | Advanced Technical Writing- - Technical Reports, tvpes of technical reports.
Characteristics and formats and structure of technical reports. Technical Project
Proposals, types of technical proposals, Charactensstics and formats and structure 8
of technical proposais. Techmcal Articles, types of techmical articles, Wnming
strategies, structure and formats of technical articles.

Taotal 26

Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-04: Anzlog Circuits

Credit: 3 Max. Marks: 100(IA:30, ETE:70)

AL-0THOP End Term Exam: 3 Hours

SN Contents Hours
1 | Introduction: Objective, scope and outcome of the course. 1

2 Diode Cucunts, Amphfier models: Voltage amplifier. current amphfier, trans-
conductance amplifier and trans-resistance amphifier Biasmp schemes for BJT and
FET amphfiers. bias stability, varous configurations (such as CECS. CB/CG.
CC/CD) and thewr features, small sional analysiz, low frequency transistor models, 8
sstimation of voltage gamn, mput resistance. output resistance 2tc.. design procedure
for particular specifications, low fiequency analvsis of muitistage amplifiers

3 | Hizh frequency transistor models. frequency respense of single stage and multistage
amplifiers, cascode amplifier. Various classes of operation (Class A, B, AB, C =tc ),
their power efficiency and linearity issues. Feedback topolomes: Voltage senes,
curreint senes, voltage shunt, current shunt, effect of feedback on gan, bandwudth ete,
caleulation with prachical coeunts, concept of stability. sam margmn and phase margin

4 | Oscillators: BEeview of the basic concept, Barkhausen enterion. RC o=cillators (phase
shift, Wien bridge etc ), LE oscillaters (Hartley, Colpatt. Clapp stc)), nen-sinusoudal
oscillators Current murror- Basic topology-and #ts variants. V-1 charactenstics, output
resistance and mmimum sustainable veltage (VON). maximum usable load

Differential amplifier Basic structure and principle of operation. calculation of 5
differential gamn_ common mode gain,. CMRR and ICMRB. OP-AMP design- desion of
differential amplifier for a grven specificanion, design of gam stages and output stages,
COmMpensation

5 | OP-AMP applications: review of mverting and non-inverting amplifiers. utegrator
and differentiator, summing amplifier, precision rectifier. Schmot tngger and s
applications. Active filters: Low pass, high pass, band pass and band stop. design 8
guidelmes.

6 | Digttal-to-analog comverters (DAC): Weighted resistor, R-2R ladder. resistor string
etc. Analog to digtal converters (ADC): Single slope. dual slope, successive

approximation. flash etc. Switched capacttor cireunts: Basic concept, practical 7
configurations, application 1n amplifier, integrator. ADC stc.

Total 40

Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course Outcome:

Course Course Course Y
Coge’ || Nowne | Oritoonss Betad:
CO1 Understand the characteristics of diodes and transistors
= CO2 Design and analyze vanous rectifier and amphﬂer
= B CICuIts
T =
3 t:_i CO2 Design sinusoidal and non-sinusoidal oscillators
= =
= _E Co4 Understand the functioning of OP-AMP and design QP-
= AMP basad circurs
CcOSs Understanding the designing of ADCs and DACs I
CO-PO Mapping:
£ | Couse |PO PO|PO|PO|PO|PO| PO |PO PO |PO| PO|PO
S |Outcomes | 1 | 2| 3 | 4 (5|6 |7 |89 10| 11|12
Col 3 1 1 2
2| €02 2
s 2 1 1 i
< O 3
O n co3 3 1 1
T 8| co4 2 2
=
Cos 2 3 2
32 E:tmngl}' 2: Moderate 1: Weak
Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Lecture Plan:

Lecture Content to be taught
No.

Lecture | Zero Lecture

[t

Lecture Diode Crrcurts and Amplifier models

taa

Voltage amplhifier, cusremt amplifier, wans-conductance amplifier and trans-
resistance amplifier

Lecture

Lecture 4 Biasmg schemes for BIT and FET amplifiers

Lectures 3 Biaz Etaﬁiﬂ}r in vanous configurations such as CE-"C'E-TEB.'CG: cC/cD

Lecture 6 Small signal analysis of BT and FET

Lecture 7 low frequency transistor models

Lecture 8 Esumation of voltage gamn, input resistance, output resistance eic.

Lecture 9 Diesizn procedure for particular specifications. low frequency anmalysis of
multistage amphifters.

Lecture 10 ﬁié]?frequency transistor models

Lecture 11 | frequency response of single stage and multistaze amplifiers

Lecture 12 | Cascode Amplifier

Lecture 13 | Various classes of operation (Class A, B, AB, C etc ). thew power efficiency and
linearay 1350es

Lecture 14 | Feadback topologies. Voltage sertes, curremnt series, voltage shumt, current shunt

Lecture 15 | Effect of feedback on gam, bandwidth etc

Lecture 16 | Caleulation with practical circusts

Lecture 17 | Concept of stabiltty. gamn margin and phase margin.

Lecture 18 | Basics of oscallator

Lecturs 129 | Barkhaosen criterion. RC oscillators (phase shifi. Wien brides etc)

Office of Dean Academic Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLABUS

Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)

Lecturs 20

LC oscillators (Hartlev, Colpitt, Clapp etc.)

Lecture 21

‘Non-smusoidal oscillators. Current muror: Basic topolozy and 1ts vanants,

Lecturs 22

V-1 charactenstics, output resistance and munumum sustamnable voltage (VON),
maximum usable load

Lecturs 23

Differential amplifier: Basic structure and principle of operation, calculation of
differential gain, common mode gam. CMEBR and ICMR.

Lecture 24

OP-ANMP design: design of differential amplifier for a given specification

Lecture 25

Design of gain stages and output stages, compensatton

Lecture 26

OP-AMP applications: review of mverting and non-mverime amplifiers

Lecturs 27

Integrator and differentiator, summing amplifier

Lecturs 28

Precision rectifier, Schmitt tnigger and 1is applications

Lecture 29 | Active filters: Low pass. lugh pass
Lecture 30 | Band pass and band stop Filters
Lecture 31 | Filter Design guidelines
Lecture 32 '_ﬁrgaﬁl—tﬁ—analﬂg converters (DIC}: Weighted resistor, R-IR ladder, resistor |
SITING SiC
Lecturs 33 | Analog to digital converters (ADC): Sinele slope, dual slops
Lecturs 34 successive approximation. flash TYPE ADC
Leeture 35 | Swiched capacitor ewcunts: Basic concept
Lecture 36 | Swrched capacitor circurts: practical configurations
Lecture 37 | Switched capacitor circunts: applications
Lecture 38 | Spill over classes
Lecture 32 | Spill over classes
Lecture 40 | Spill over classes
Content delivery method:
I. Chalk and Duster
2. PPT
3. Hand-ouots )
Office of Dean Academic Affairs

Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)

Sample assignments:

‘_—'i.ssig;nmeut_i Ql. Assume that a silicon tramsistor with ﬂﬁZEE'H{TBEur—‘Jh?H{_

Vee=153V and Re=10K 5 used m the Fizllt 5 desired 1o

establish a Q-pomnt at Veg=73 V and Ic=>mA and stabilmy factor
S=3 Fmnd R= Riand Ra.

Wi Cin

Q2. [n the Darlincton stage shown mn Fiz2 ., Ve=13V | =30,
=73 Vee=l. T Re=730 Q and Be=100 Q 1If at the quiescent

poutt Vegr=6V determume the valoe of B
e

l:.'k

-

Lhi

i Cin

Q3. For the amplifier shown i Fig? using a transistor whose

parameters are he=1100h.=2 3= 10 he=30 hoe24 AV Find Ag
A Aveand By

Office of Dean Academic Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)
Tm
A1 3 39K A Z 15K “
5% 7
Hi
s @ — nz EEEK Rw <m0
=
Assignment 2 Q1. Discuss the applications of operational amplifier.
Q2. Discuss different types of filters.
Q3. Daiscuss Dual counter type DAC and s applications

Office of Dean Academic Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-05: Microcontrollers

Credit: 3 Max. Marks: 100(IA:30, ETE:70)

IL-0T+HOP End Term Exam: 3 Hours

SN Contents Hours
1 | Introduction: Objective, scope and outcome of the course. 1

2 | Overview of microcomputer systems and ther huﬂdmg blocks, memory mterfacing,
concepts of interrupts and Direct Memory Access, instruction sets of microprocessors 10
{with examples of 8083 and 8086);

3 | Imtetfeeme with permpherals - timer, senal /0. parallel IO, AD and D'A converters:

Arsthmetic Coprocessors. System level mterfacing design; g
4 | Concepts of virtual memeory. Cache memory, Advanced coprocessor Architectures- 286,
186, 10
Pentum: Microcomrollers: 8031 systems,
5 | Introduction to RISC processors; ARM microcomtrollers mterface designs. 11
Total 40
Office of Dean Academic Affairs

Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course Qutcome:

~ Course | Course | Course

ﬁnde . ﬁme‘ Qutcome

CO1 | Develop assembly language programmng skills.

Co?2 Able to build mterfacing of perpherals hke. 1'0. AD.
DA timer e,

COz Develop systems usmg different microcontrollers.

410405

CO4 Explain the concept of memory organization

Microcontrollers

COs Understand RSIC processors and desien ARM
microconiroller based systems.

CO-PO Mapping:

% | Comse | PO PO PO pg|po|po|Po|Po|PO|PO PO PO
;; Qutcomes 5 2 2 4 5 b [ 5 9 |’ |12
. | co1 3|1
= | co2 3 ?
I HERE
U g Co3 = -
=
= ' 3 2 1
e CO4
= | cos ¥ &4
3: Strongly 2: Moderate 1: Weak
Lecture Plan:
Lecture Content to be tanght
No.
Lecture 1 Zero Lecturs )
Lecture 7 Overview of microcomputar syvstems and thetr binldme blocks
__l_.fcture 3 Orverview of microcomputer systems and ther buildme blocks
Lecture 4 Memory mterfzcmg
Lecture 3 Memory mterfacing .
Lecture 6 | Concepts of interrupts Office of Dean Academic Affirs

Rijasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLABUS
Il Year - IV Semester: B.Tech. (Electronics & Communication Engineering)
Lecture 7 | Direct Memory Access
Lecture § | Direct Memory Accsss
Lecture 9 Instruction s=ts of microprocessors (with examples of §083 and §086)
Lecture 10 | Instruction ssts of microprocessors (with examples of 8083 and 8086)
Lecturs 11 | Instruction sets of microprocessors (with exampies of 8085 and 8086)
Lecture 12 | Instruction sets of mucroprocessors (with examples of 8085 and RO86)
Lecture 13 | Interfacing with peripherals - o
Lecture 14 | Timer
Lecture 15 | Sernal V'O
Lecture 16 | Parallel 1'O
Lecture 17 | AD and D/A converters:
Lecture 128 | AD and DA converters
Lecture 12 | Artthmetic Coprocessors
Lecture 20 | System level imterfacing desizn
Lecture 21 | Concepts of virtual memory, Cache memory
Lecture 22 | Concepts of viriual memory, Cache memory
Lecture 23 | Advanced coprocessor Architectures- 286 486, Pentrum
Lecture 24 | Advanced coprocessor Architectures- 286, 486, Pentum
Lecture 25 | Advanced coprocessor Architectures- 286,486, Pentium
Lecture 76 | Nicrocontrollers: 8031 systems.
Lecture 27 | Microcontrellers: 8051 systems.
| Lecture 28 | Microcontrollers: 8051 systems.
Lecture 22 | Microcontrollers: 8231 systems,
Lecturs 30 | Microcontrollers: 8051 systems,
Lecture 31 | Introduction to RISC processors
Lecture 12 | Introduction to RISC processors
Lecture 33 | Imroduction to BISC procsssors
Lecture 34 | ARM mucrocomrollers int=rface designs
Lecture 35 | ARM microcontrollers mterface designs
Lecture 36 | ARM microcontrollers interface designs
Lecture 37 | ARM microcontrollers interface designs
Lecture 38 | ARM mucrocontrollers mterface designs
Lecture 39 | Spall Over Classes
Lecture 40 | Spall Over Classes

Content delivery method:
1. Chalk and Duster

2. BPET
3. Hand-outs

Office of Dean Academic Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS
Il Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Assignments:
Assignment 1 Q1. Compare berwesn microprocassor & mucrocontroller basad on no.
of instructions used. registers, memory and applications.
Q2. Imterface external program memory with 8031 & explamn how the
data 1s transfer.
Q3.List the 'O ports of microcontroller 8051 Explain therwr alternative
function?
Assignment 2 Q1. Explain RISC and CISC?

Q2. Without using MUL instruction, perform multiplication operation
on any Two operands, with both of them being:
a. Positrive numbers
b. One positive and other negative number
c. Both neganve numbers
Verify the values computed.
Q3.Can vou bri=f up the evolution of ARM archrtecture?

Office of Dean Al::ciemic Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS

I Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC3-06: Electronics Measurement & Instrumentation

Credat: 3 Max. Marks: 100(IA:30, ETE:70)
AL-0THOP End Term Exam: 3 Hours
SN Contents Hours |

1 | Introduction: Objectrve, scope and outcome of the course. 1

2 | THEORY OF ERRORS - Accuracy & precision Repeatabilonv, Limsts of ermrors,
Systematic & random errors. Modelme of emors. Probable error & standard 5
deviation_ Gaussian error-analysis’ Combination of errors.

3 | ELECTRONIC INSTRUMENTS - Electromic Voltmetsr. Electromic Multimeters,
Digital Voltmeter. and Component Measuring Instruments: Q meter, Vector Impedance 3
meter, BF Power & Volage Measurements, Imtroduction to shielding & grounding.

4 | OSCILLOSCOPES — CET Construction, Basic CRO cwewts, CRO Probes, Techmigues
of Measurement of frequency. Phase Angle and Time Delay. Multibeam, mult: trace, 7
storage & samphne Oscilloscopes.

3 | SIGNAL GENERATION AND SIGNAL ANALYSIS - Sine wave generators.
Frequency synthesized signal senerators. Sweep frequency generators. Signal Analysis -

Measurement Technique, Wave Analyzers. and Freguency - selective wave analyser. 8
Heterodvns wave analyser, Harmonic distortion analyser, ‘and Spectrum analyser.

6 | TRANSDUCERS - Classification Selection Criena. Characteristies. Construction
Working Principles and Application of following Transducers:- RTD. Thermocouples, 3
Thermusters, LVDT. Strain Gapges, Bourdon Tubes, Sewismic Acceleromicters,
Tachogensrators. Load Cell. Piezoslectric Transducers, Ultrasonic Flow Meters.

Total 40
Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLABUS

I Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course Outcome:

Course | Course | Course .
Code Name | Outcome Metadls
2 Co1l Describe the use of varnious electrical'electronic
mstruments, thewr block diagram. applications. dnd
E principies of operation, standards comrs and unis of
. E measurements.
2= CO 2 Develop basic skills 1 the design of electrome
= 7= | | Equipments .
& =z CO3 Analyse different electrical electronic parametsrs using
= E E state of equipments of measuring mstruments which 15
= o E reguire to all tvpes of industriss.
g E CO4 Selve :ldenufy electromics electnical mstruments,
g z understanding associated with the mstruments
=] COS5 Explain use of transducers i different types of field
= applications:
CO-PO Mapping:
RS Course | PO (PO (PO | PO |PO | PO (PO | PO PO | PO | PO | PO
E (Oumeomes| 1 |2 | 3 | 4| x| 6|7 | 8|9 |10 1 1
3 2 1
Ccol1l
2 Z -
== 2 2 2 3
-z z = co2
2222 coa |2 3
£z32
HS= & CO4 2 i 1 2
£2
=| COS 3 1 2
3: Strongly 2: Moderate 1: Weak
Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLAEBUS

Lecture Plan:
Lecture Content to be tanght
No.
Lecture 1 Zero Lecture
Lecture 2 Theory of errors
Lecture 3 Accuracy & precision Repeatability
Lecture 4 Limitz of Time-Hours errors
Lecture 5 Systematic & random srrors
Lecture 6 Modeling of errors
Lecture 7 P:robable error
Lecture 8 standard deviation
Lecture 9 Gaussian error analysis
Lecturs 10 | Combination of errors
| Lecture 11 | Electromic instfuments - Electronic Voltmeter
Lecture 12 | Electronic Muliimeters
Lecture 13 | Digmal Voltmeter
Lecture 14 | Component Measurme Instruments: Q meter
Lecturs 15 | Vector Impedance meter
Lecture 16 | RF Power & Voltaze Measurements
Lecture 17 | Introduction to shielding & grounding
Lecture 1R | Oscilloscopes - CRT Construction
Lecture 19 | Basic CRO circuns, CRO Probes
Lecturs 20 | Techmgues of Measurement of frequency, Phase Anegle and Time Delay
Lecture 21 | Mulubeam. multi trace. storage & sampling Oscilloscopes
Lecture 22 | Multibeam. muln trace, storage & sampling Oscilloscopes
Lecture 23 | Siznal generation and signal analvsis - Sine wave generators:
Lecture 24 | Frequency synthesized sional generators
Lecture 25 | Sweep frequency generators
Lectur= 26 | Signal Analysis - Measurement Technigue
Lecture 27 | Wave Analyzers, and Frequency - selectrve wave analyser
méﬁf"ﬁgﬁm wWave ana]y:jg; - - o
Lecture 22 | Harmonic distortion anabyser
| Lecture 30 | Spectrum analyser
Lecture 31 | Transducers — Classification
Lecture 32 | Selection Criteria Charactenstics.
Lecture 33 | Construction, Working Principies and Application of following Transducers:-

ETD Dffice of Dean Anm:iemit Aff

irs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Lecture 34 | Thermocouples
Lecture 35 | Thermustors
Lecture 36 | LVDT Stramn Gauges, Bourdon Tubes
Lecture 37 | Seismic Accelerometers
Lecture 38 | Tachogenerators, Load Cell,
Lecture 32 | Pieroclectric Transducers
Lecture 40 | Ultrasonic Flow Meters
Content delivery method:
1. Chalk and Duster
2. PPT

3. Hand-cuts

Sample assignments:

..‘“Sigﬂment 1 Ql. Wre the principal of an AC Bridge used for the measurement
of Unknown capacmior
Q2. Distinguish Between Accuracy and Precision?

Q3. Explain flow measurement with a sumtable example.

Assignment 2 Q1. What are pnmary sensinz elements and transducers?

2. A Wheatstone Bridge requires to change of 78 m unknown
arm of bridge to change 1 deflection of 14 mm of
zalvanometer deter mine the sensitvity and deflection factor.

Q3. Explsin the terms static efror. statwe correction. relative error
and percentaze relatrre srror.

Office of Dean Jh:aciemin Affairs
Rajasthan Technical University, Kota
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-07: Analog and Digital Communication

Credit: 2 Max. Marks: 100(I1A:30, ETE:70)

IL-0T+HOP End Term Exam: 3 Hours

SN Contents Hours
1 | Imtroduction: Objective, scope and cutcome of the course. 1

2 | Review of signals and svstems, Frequency domain representation of signals, PrinEthe-:-
of Ampliude Modulation Systems- DSB, 35B and VSB medulations Angle
Modulation, Representation of FM and PM signals. Spectral charactenstics of angle
modulated signals.

3 Review of probabilny and random process. Gaussian and white noise charactenstics,
Notse m ampliude modulation systems, Nowsse i Freguency modulation svstems. Pre- T
emphasis and Deemphasts, Thresheold effect in angie modulation.

4 | Pulse modulation Sampling process. Pulse Amplitude and Pulse code modulation
(BCM), Dhfferentizl pulse code modulation Delta modulation. Nenre considerations in g
PCM. Time Division multiplexmme Digital Multiplexers.

5 | Elements of Detection Theory, Optunum detection of sigmals m nowe, Coherent
communmication with waveforms- Probabilty of Emor svaluations. Baseband Pulse
Transmussion- Inter symbol Interference and Nyvauist crterron. Pass band Digsal S
Modulation schemes- Phase Shift Keyms, Frequency Shift Keving Quadrature
Amplitude Modulation, Continuous Phase Modulation and Mintmnm Shift Keyving

6 | Digital Modulation tradeoffs. Optimum demodulation of dignal signals ever band-
limited channels- Maximum hkslihood sequence detechon (Viterbr recernver)

Eguahzation Techmiques: Swynchromization and Camner Recovery  for Digeal 8
modulation

Total 40
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course Outcome:

Course Course | Course
Code/ | Nams! | Outcome Details

CcCO1 Analvze and compare differemt aealog meodulation

schemes for their efficiency and bandwidth

= - CDi A__ttal'_rze the behavior of a COmMUNICAton Svstem m
i e presence of noise

= E E CO3 Investigat= pulsed modulation system and analvze ther |

3 s system performance

= u = CO4 Analyze differemt dizttal modulation schemes and can
E PE:. compute the bit error performance

cCos Design a2 communication system comprised of both
analog and digual modulation techniques

CO-PO Mapping:

Z | Course PO PO|PO | PO PO|PO PO|PO PO |PO|PO|PO
S |Outcomes |1 |2 |3 |4[5|6|7|8|9 |10 11|12
Co1 3 3 3 1 1

ZE X
e 2gl €92 3 | 2 3 1
2 E o3 3 | 2 3 2
= ¥E
= =z| CO4 3 3 3 2 1
a9
CO:3 3 2 3 3 3 2 )
3: Strongly 2: Moderate I: Weak
Content delivery method:
I. Chalk and Duster
2. PPT
Office of Dean Academic Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Lecture Plan:

Lecture Content to be taught
No.

Lecture | Introduction to the COURSE

[t

Lecture Review of signals and systems, Frequency domamn representation of signals

Principles of Amplitude Modulation Systems- DSB. S8B and VSB modulations

taa

Lecture

Lecture 4 Principles of Amplitude Modulation Systems- DSB. S8B and VSB modulations

Lecture 5 | Pnnciples of Amplitude Modulation Systems- DSB, S5B and V5B medulations

Lecture & | Ancle Modulation Representation of EM and PM signals

Lecture 7 | Angle Modulation, Representation of FM and PM signals

Lecture 8 Spectral charactenstics of angle modulated signals.

Tecture @ | Reviewof prﬂh;gaﬂ}* and randeom process

Lecture 10 | Review of probability and random process

Lecture 11 | Nowse mamphtde modulation syvstems

Lecture |2 | Nowse mamphtde modulation syvstems

Lecture 13 | Neise in Frequency modulation systems

Lecture 14 | Pre-emphasis and Deemphasis

Lecture 15 | Thieshold effect 1n angle modulation

Lecturs 16 | Pulse modulation Sampling

Lecture 17 | Pulse Ampliude and Pulse code modulation (PCM)

Lecture 18 | Pulse Amplude and Pulse code modulation (PCM)

Lecture 12 | Differential pulse code modulation

Lecture 20 | Deba modulation

Lecture 21 | Nome consuderations m PCM
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLAEBUS

II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Lecturs 22

Time Division muitiplexmg, Digital NMultiplexers

Lecture 23 | Elements of Detection Theory

Lecture 24 | Optimum detection of signals i noise

Lecture 25 | Coherent communication with waveforms- Probability of Error evaluations
Lecture 26 | Coherent communication with waveforms- Probability of Ervor evaluations
Lecture 27 | Baseband Pulse Transmission- Inter symbol Interference and Nyquist criterion
Lecture 28 | Baseband Pulse Transmission- Inter symbol Interference and Nyquist critenion
Lecture 29 | Pass band Digital Modulation schemes

Lecture 30 | Phase Shift Keymng

Lecture 31 | Frequency Shift Kevine

Lecture 32 | Quadrature Amplitude Modulation

Lecture 33 | Contmmuous Phase Modulation and Minimum Shift Keving.

Lecture 34 | Digstal Modulation tradeoffs

Lecture 35 | Optnmum damodulation of dignal sionals over band-lmnted channels

Lecture 36 | Optimum demodulation of dsgstal signals over band-hmited channels

Lecture 37 | Maxumum hkehhood sequence detection (Viterb: recenver)

Lecture 38 | Equalization Techniques

Lecture 39 | Synchronization and Carrier Recovery for Dizial modulation

Lecturs 40 | Synchromization and Carrier Recovery for Digral medulation
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Assignments:

RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLAEBUS

I Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Assignment 1

Q2. Derive the fizure of mertt in

Q1. Desien Modulator and Demodulator of SSB-SC Modulation
based on 1tz mathematical expression

a) FM Recenver b) PM Recerver

QS. A Camer signal c(t) = 20 cos (2710%) 5 modulated by a
message signal having three frequencies 5 KHz, 10 KHz & 20 KHz
The corresponding modulation mdexes are 0.4, 0.3 & 0.6. Sketch the
spectrom: Caleulate bandwidth, power and efficiency,

Assignment 2

Ql . Dernve the expression for probability of error in ASK. FSK and
PSK systems and compare them.

Q2. With block diazrams sxplain about DPCM & DM also compare
them

Q3. A messase signal m(t) =4 cos (2w10°1) is samipled ar avguist
rate and transmetted threugh a channel using 3-be PCM svsten
1 Calculate all the paramsters of the BOCM
! If the sampled valvesare 38, 2.1, 03, -1.7. -3.2 & 4 then
determine the guantizer outpul, enceder output
andquantization srror per each sample.
11 Sketch the transfer charactenstics of the guantizer.
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-21: Analog and Digital Commumnication Lab
Credit: 1.5 Max. Marks: 100(IA:60, ETE:40)
OL+0T+3P

List of Experiments

Sr.
No.

Name of Experiment

Ohbserve the Amplitude modulated wave form & measure modulation index and demodulation of
AM signal

2. | Harmomc analysis of Ampliude Modulated wave form

3. | Generation & Demodulation of DSB — SC signal

Modulate a sinusoidal signal with high frequency carnier to obiain FM signal and demodulation
of the FM signal

h

Verification of Sampling Theorem:

6. | To study & observe the operation of a super heterodyne recerver.

.l

PAM, PWM & PPM: Modulation and demodulation

8. | To observe the transmission of four sionals over a simgle channel using TDM-PAM method.

| Te study the PCM modulation & demodulation anci.smt{}' the effect of channel like ﬁ[‘tﬂﬂ]ja;i:m__
noise m between modulator & demodulator throush the experimental setup.

10. | Tostudy the 4 channs] PCM multiplexing & de-muitiplexmg mn telephony systent

To study the Delia & Adaptive delta modulation & demedulation and alse study the effect of
11. | channel like attermation, noise in between meodulator & demodulator through the experimental
s=tup.

| To ;};::'Eami the experiment of generation and study the vanous data formatting schemes
(Unipolar, Bipolar, Manchester, AMI eic)

To perform the expeniment of generation and detection of ASK. FSK. BPSK. DBPSK signals
wvith varable length data pattern

12,

13.

Office of Dean Jh:aciemin Affairs
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course OQuicome:

' Course | Course Course -
: o Detail
Code Nanie Outcome
Col1 Understand differemt anzlog modulation schemes and
evaluats modulation mdex
== CO2 Able to understand the prmeciple of superhetrodvme
= - fecever
A 5
ry g B Ccoz Develop time diviston multiplexing concepts in real time
3 g g applications
= =
— E’ E cO4 Develop and able to comprehend different data
E: S formatting schemss
CO5 Comprehend and analyze the concepts of different digstal
modulation rechniques mn communication.
CO-PO Mapping:
3 | Course | PO |PO|PO PO |PO|PO PO |PO PO |FO|PO| PO
gﬂmmm |2 | 3| 2] 5|6 7| 8|9 30|32
- 3 2 1
=% Co1
2z co2 3121
354 s
X o CO3 3 3 2 2 1
=
—_— = = m
d = E CO 4 3 3 2 2 1
<3 cos - EJTEIEIE
3: Strongly 2: Moderate 1: Weak
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-11: Analeg Circuits Lab
Credit: 1.5 Max. Marks: 100(1A:60, ETE:40)
OL+0T+3P

List of Experiments

Sr.

N : L
No, | vame of Experniment

1. | Swdyand mmplementation of Voltage Series and Current Senes Negatve Feedback Amplifier.

2. | Study and implementation of Voltage Shunt and Current Shumr Negative Feedback Amplifier.

Plot frequency response of BJT amplifier with and without feedback m the emitter ciorcut and

e caleulate bandwidth, gam bandwidth product with and without negative feedback.

P Iﬂmdu and ll}ﬂu[;]}:mentﬂrmn of series and s siuu;I“:EI{aw [EEJ][EIGIE and calculats lne regulation and
| npple factor.

5. | Plot and study the characteristics of small signal amplifier using FET

6 ISI‘L}ﬂ}"ﬂﬂd miplementation of push pull amplifier. Measure variation of cutput power & distortion
" | with load and calculate the efficiency.

- | Study and implememation of Wem bnides oscillator and observe the effect of vanation m

" | osetliator frequency.

g Study and mpitmeﬂtmm of transistor phase shift oscillator and observe the effect of vanation
" | R & C on osallator frequency and compare with theoretical valoe.

9 Studv and implementation of the followmg oscillators and observe the effect of vanation of

capacitance on oscillator frequency: i;a} Hartlev (b) Colpitts.

10. | Study and implementation of the Imverting And Non-Invertng Operational Amplifier.

11. | Study and implementation of Summing, Scaling And Averaging of Operational Amplifisr

12. | Implementation of actrve filters usmg OPAMP.
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Courze Outcome:

Course | Course | Course -
Code Name | Outcome Dol
Col1 Discuss and observe the opsration of a bipolar junction
transistor and ficld-e=ffect transistor in different region of
operations:
= CO2 Anslyze and desion of transistor Amplifier and
- Oscillators. Importanes of negative feedback
£ = CO3 Analyze the frequency responsz of amplifiess and
e 3 - : 2 E
- A operational amplifier circuts. Develop an intuition for
= o analog circuft behavior in both linear and nonlinear
= "‘ﬂ“ operation
'ﬁ COo4 Design op-amps for specific gam speed. or swichmp
= performance. Compensate operational amplifiers for
stability.
CO3 Design and conduct experniments. umterpret and andlyze
data, and réport results.
CO-PO Mapping:
3 | Cowrse | PO PO |PO|PO|PO|PO PO|PO|PO|PO|PO|PO
§ Outcomes | 1 | 2 | 3 [ 4 |5 | 6|7 8| 9% |10)11 |12
5o CO1 3 2 1 2 2
o :E CO2 2 3 1 2 3
F 2| CO3 1 [ 3| 2]3]|2
* 2| cou 1 |2 3| =3
E
= CO3 ] 2 3 3 3
3: Strongiy 2: Moderate 1: Weak
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-23: Microcontrollers Lab
Credit: 1.5 Max. Marks: 100(IA:60, ETE:40)

0L+0T+3P

List of Experiments

Sr.

~ .
No. ame of Experiment

Following exercises has to be Performed on 8083

Write a program for
1. | 1.1 Muitplication of two 8§ bit numbers
1.2 Duvision of two & bit numbers

2, | Wrte s PIogIam to arrange a set uf data in Ascending and Descending order

b e e —

3. | Write a program to to find Factoral of 2 SIVED  number

Writs a program to generate @ Software Dielay.
4. | 4.1 Using a Register
12 L_ﬂ.m,: o a Register Pawr

8085 Interfnclntr Programs

5. | 5.1 Write a program to [mterface ADC with 8083,

S2Write a progiam 1o mterface 1 Temperature measurement medule with §085.

6. T’ume a program to mterface Keybeard with 8085,

7. | Write a program to interface DC Meotor and stepper motor with 8085,

Following exercises has to be Performed on 8031

8. | Wris a program to convert a grien Hex mimber to Decimal

9. | Write a program to find numbers of even numbers and odd numbersamong 10 Numbers.

10. | Write a program to find [ argest and Smallest Numbers among 10 Numbers.

11. | 11.1 To study how to generate delay with timer and loop.

11.2 Write a program to generaie a signal on output pin using timer.

8051 Interfacing Programs

12 | 12.1 Wrate a program to interface Seven Segment Display with 8051,

12 2 Wrate 3 program to mterface LCD wah 8051

13 | Write a program for Traffic hght Control usmg 8031,

14 | Write a program for Elevator Control using 8031,
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Course Qutcome:

RAJASTHAN TECHNICAL UNIVERSITY, KOTA

SYLLAEBUS

I Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

Course | Course | Course e
Code Name | Outcome Defuils
Co1 Develop skills related to assembly level programmins of
= microprocessors and microcontroller.
E COoz2 Interpret the basic knowledge of microprocessor and
'5 microcontroller interfacing, delay gensration, waveform
= | | gencrationand Imterrupts S
= CO3 Interfacing the external davices to the microcontroller
E and microprocessor to solve real tune problems.
o e CO4 Nhestrate functions of <varous general purposs
i = : :
- E mterfacme devices.
o = Cos Develop a sumple mucrocontroller and mucroprocessor
= based systems
CO-PO Mapping:
2 | Course | PO |PO|PO PO |PO|PO PO |PO PO |PO|PO| PO
Z |Outcomes | 1 |2 (3| 4|5 |6 |7 |8|9 |10 1R
e col 2 1 2 1 3
>t s | 2 )
= g co2 B % || :
33 HEIERERE
§ jé CO23 . -
=t g CO 4 2 2 1
2 CO 5 1 1 3 2 2 2
3: Strongly 2: Moderate 1: Weak
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

4EC4-24: Electronics Meazurement & Instromentation Lab

Credit: 1.5 Max. Marks: 100(IA:60, ETE:40)
OL+0T+3P
List of Experiments
Sr. | 5
.| Name of Experiment
No.
1. | Measure earth resistance using 51l of potential method.
> Plot V-I charactenistics &amp; measure open circunt voltage &amp; short circust current of a solar
“ | panel
3 Measure unknown nductance capacttance resistance using followng bridges (a)
* | Andarson Bridge (b) Maxwell Bridge
4. f;maasgre_ﬁ:{_inn;vn_ﬁgqﬂsnc_\gmim capacitance usmg Wemn s bridge.
5. | Measurement of the distance with the help of ultrasonic transmatter &amyp: recetver
6. | Measurememnt of displacement with the help of LVIT.
7 Draw the characteristics of the followmng temperature transducers (a) RTD (Pt-100) (b)
* | Thermistors.
8. | Draw the characteristics between temperaturs &amp, voltaze of a K type thermocouple
9. | Caltbrate an ammeter using D C._ slide wire potentiometer
1D, | Measurement of stramn force with the help of stramn éﬁ_ugf load cell.
11. | Study the working of Q-meter and measure Q) of coils.
12 Calibraie a single-phase energy meter (Analog and Dignal) by phantom loading at different
" | power factor by: (1) Phass shifting transformer (1) Auto transformsr.

Course Outcome:

Course | Course Course =2l
Code | Name | Outvome . B
Col1 Understandmg of the fundamentals of Electrome
= Instrumentation Explam  and dennfy measuring
EE nstruments. |
E'E CO2 Able to measure resistance, inductance and capacitance
5 e by various methods.
E E o1 Design an mstrumentation svstem that mests deswred
=5 specifications and requirements.
-:-__"'ﬁ 5 COo4 Design and conduct expenments, imterpret and analyze
<+ zZ data, and report resuls.
2 E = COs Explam the prmemple of electneal transducers.
= = Confidence to apply instrumentation solutions for grven
= mdustrial applications.
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
SYLLAEBUS
II Year - IV Semester: B.Tech. {Electronics & Communication Engineering)

CO-PO Mapping:
Z Courss | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO
E |Oumeomes| 1 |2 | 3 | 4 [ x| 6|7 | 8|9 |10 U 12
-'g_:-! "C‘{}] | 3 =0 1 [2]2
£EE | CO2 2 | || 3| 2|2
SE3
5=3 | Coa 1 |3 2|3 ]2
£3 | cod I o
_g_-
=% | cos 1 |z || 3| 3|
3: Strongly 2: Moderate 1: Weak
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