Faculty of Engineering O.U.

With effect from Academic Year 2025-26(R24)

R24
SCHEME OF INSTRUCTION & EXAMINATION
B.E. IV- Semester
(ELECTRONICS AND COMMUNICATION ENGINEERING)
Scheme of "
Scheme of Instruction Examination 5
S. Course Contact Duration 8
No Code Course Title L | T |P/D|Hrss\Wk|CIE|SEE | inHrs
Theory Course
Analog Electronic
1 | PCAOLEC eyt 3| 1] - 4| 30| 70 3| 4
Computer
PC 402 EC | Organization and
2 Architecture 3| - - 3| 30| 70 3 3
Electromagnetic
PC 403 EC | Theory and
3 Transmission Lines 3| - - 3| 30| 70 3 3
Pulse and Linear
4 PC 404 EC Integrated Circuits 3| 1] - 41 30| 70 3| 4
Digital Signal
5 PC 405 EC Processing 3| - - 3| 30| 70 3 3
Electronic
PC 406EC | Measurements and
6 Instrumentation 3| - - 3| 30 70 3 3
Practical / Laboratory Course
Analog Electronic
7 PC 451EC Circuits Lab - - 2 2| 25 50 3 1
Pulse and Linear
PC 452EC | Integrated Circuits
8 Lab - - 2 2| 25| 50 3| 1
Digital Signal
9 PC 453EC Processing Lab - - 2 2| 25| 50 3 1
Total 18| 2 6 26 | 255 | 570 27| 23
MC: Mandatory Course L:Lecture T:Tutorial

PC: Professional Course

P: Practical

Note:

D:Drawing

1. Each contact hour is a Clock Hour

G: Grade(E/VG/G/S/U)
CIE: Continuous Internal Evaluation SEE: Semester End Examination (Univ. Exam)

2. The duration of the practical class is two clock hours, however it can be extended wherever
necessary, to enable the student to complete the experiment
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Faculty of Engineering O.U. With effect from Academic Year 2025-26(R24)

Course Course Title Core/PE/OE
Code
PC401EC Analog Electronic Circuits Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
PC304EC 3 - - - 30 70 4

Course Objectives : The course is taught with the objectives of enabling the student to:
1. Analyze frequency response of Amplifiers in different frequency ranges.
2. Familiarize with concept and effect of negative feedback
3. Study positive feedback and Design different types of oscillators
4. Design Power Amplifiers and calculate their efficiencies
5. Familiarize with concept of tuned amplifiers
Course Outcomes : On completion of this course, the student will be able to :

1. Design and analyzefrequencyresponse of differentamplifiers using BJT and FET.

2. ldentify the type of negative feedback, analyze and design of negative feedback
amplifiers

3. Design Audio Frequency and Radio Frequency oscillators.

4. Distinguish between the classes of Power Amplifiers and their design

considerations.
5. Compare the performance of single and double tuned amplifiers

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
CO1 3 2 1 1 - - - - - - - 1
CO2 3 2 3 2 - |- - - - - - 2
CO3 3 2 3 2 1 |- - - - - - 2
CO4 3 2 3 3 1 |- - - - - - 2
CO5 3 2 3 2 - - - - - - 2

Correlation rating: Low / Medium / High: 1 / 2 | 3 respectively.

UNIT |

Small signal amplifiers: Classification of amplifiers. Mid-frequency, Low-frequency and
high frequency analysis of single and Multistage RC coupled amplifier with BJT & FET.
Analysis of Transformer coupled amplifier at mid-frequency, low-frequency and high
frequency.

UNIT 11

Feedback Amplifiers: The feedback concept, General characteristics of negative feedback
amplifier, Effect of negative feedback on input and output impedances, voltage and current,
series and shunt feedbacks, Stability considerations, Local Versus global feedback.

UNIT 111

Oscillators: Positive feedback and conditions for sinusoidal oscillations, RC oscillators, LC
oscillators, Crystal oscillator, Amplitude and frequency stability of oscillator.
Regulators: Transistorized series and shunt regulators.

UNIT IV

Large Signal Amplifiers: BJT as large signal audio amplifiers, Classes of operation,
Harmonic distortion, power dissipation, efficiency calculations. Design considerations of
transformer coupled and transform less push- pull audio power amplifiers under Class-A,
Class-B, Class-D and Class-AB operations.

UNIT V
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Faculty of Engineering O.U. With effect from Academic Year 2025-26(R24)

R.F. Voltage Amplifiers: General considerations, Analysis and design of single tuned and
double tuned amplifiers with BJT, selectivity, gain and bandwidth. Comparison of multistage,
single tuned amplifiers and double tuned amplifiers. The problem of stability in RF
amplifiers, neutralization and uni-laterisation, introduction to staggered tuned amplifier.

Suggested Text Books:

1. Jacob Millman, Christos Halkias, Chetan Parikh, Integrated Electronics,
2"ed.,McGraw Hill Education (India) Private Limited, 2011.

2. S Salivahanan, N Kumar,and A Vallavaraj, Electronic Devices and
Circuits,McGraw Hill,3" edition,2010.

3. Donald A.Neamen, Electronic Circuits: Analysis and Design, 3™ edition, McGraw
Hill,2006.

Reference Text Books:

1. Robert Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, 11"
ed., Pearson India Publications, 2015.

2. J.B. Gupta. Electronic Devices and Circuits. Publisher, S.K. Kataria & Sons.
Edition, 6th 2016.

3. Allen Mottershead, Electronic Devices and Circuits: An introduction, PHI Learning
Private Limited,2011.

4. Sedra smith, Microelectronics circuits, oxford university press, 6™ edition, 2009
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Faculty of Engineering O.U.

With effect from Academic Year 2025-26(R24)

Course Course Title Core/PE/OE
Code
PC 402 EC COMPUTER ORGANIZATION AND Core
ARCHITECTURE
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
PC302EC 3 3 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:

1. Understand various number representations and perform binary, fixed-point, and
floating-point arithmetic operations.

2. Learn the internal hardware organization of computers including control unit design
using hardwired and microprogrammed techniques.

3. Analyze CPU design concepts including instruction formats, pipelining, and
performance metrics such as CPI and Amdahl’s Law.

4. Examine memory hierarchy, virtual memory, cache design, and modern memory
technologies relevant to system performance.

5. Explore input-output interfacing techniques, communication protocols, and
embedded system integration including SoC and modern ISAs like RISC-V and
ARM.

Course Outcomes : On completion of this course, the student will be able to :

1. Perform binary, fixed-point, and floating-point arithmetic relevant to computer
systems and Al applications.

2. Design and describe the datapath and control units of a CPU using register-transfer
level (RTL) principles.

3. Explain the instruction cycle and analyze the effect of control sequencing,
pipelining, and interrupt mechanisms.

4. Analyze and evaluate memory systems, cache performance, and virtual memory
operations in computing systems.

5. Design and assess 1/0 subsystems including DMA, bus communication, and
interface protocols for peripheral devices.

PO1 [PO2 | PO3 [PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO1LL | POI2
cor | 3 | 2 - - - - : : i - -
co2 | - 3 2 - - - - - - : -
Co3 | 3 - - 2 - 1 - - - - -
co4 | 2 - - - 3 - - 2 - - -
CO5 | - - 3 - - - 2 5 1 - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

Data Representation and Arithmetic Operations- Number systems and binary codes,
Fixed and floating-point representation (IEEE-754).Binary arithmetic: addition, subtraction,
Booth’s multiplication, restoring and non-restoring division.Low-precision formats (INTS,
bfloat16) and relevance to Al applications.

UNIT 11

Computer Organization and Control Unit- Instruction codes, stored program concept,
computer registers, common bus system. Instruction cycle: fetch, decode, execute, and
interrupt. Control unit design: hardwired and microprogrammed control, RTL basics.
Microinstruction sequencing and control word format.
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UNIT 111

CPU Architecture, Pipelining, and Modern ISAs- Register and stack-based organization,
instruction formats, addressing modes.Datapath and control path design. RISC vs CISC
architecture, Instruction pipelining, hazards. Performance metrics: CPI, IPC, Amdahl’s Law,
Introduction to RISC-V and ARM architectures.

UNIT IV

Input-Output and Communication - /O interfacing: memory-mapped vs 1/0O-mapped 1/0.
Asynchronous data transfer: strobe and handshaking. Data transfer modes: programmed 1/0O,
interrupt-driven 1/O, and DMA, 1/O protocols and buses: AMBA/AXI overview, Peripheral
communication and CPU-IOP interactions.

UNIT V

Memory Systems and Emerging Technologies - Memory hierarchy: primary, secondary,
cache, associative memory, Cache organization: mapping techniques, replacement policies.
Virtual memory: paging, address translation, TLB. Modern memory technologies: DDRS5,
HBM, NVRAM, Memory design for embedded and Al systems.

Suggested Text Books:

1. David A. Patterson & John L. Hennessy, Computer Organization and Design:
RISC-V Edition, Morgan Kaufmann. — 2nd Edition, 2017.

2. William Stallings, Computer Organization and Architecture: Designing for
Performance, Pearson Education.8th Edition,20009.

3. Andrew S. Tanenbaum & Todd Austin, Structured Computer Organization,
Pearson. Pearson, 6™ Edition, 2021.

Reference Text Books:

1. John P. Hayes, Computer Architecture and Organization, McGraw Hil,3rd
Edition,1998.

2. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Computer Organization, McGraw
Hill.6th Edition, 20110

3. Steve Furber, ARM System-on-Chip Architecture, Pearson Education, 2nd Edition,
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Faculty of Engineering O.U.

With effect from Academic Year 2025-26(R24)

Course Course Title Core/PE/OE
Code
PC 403 EC ELECTROMAGNETIC THEORY AND CORE
TRANSMISSION LINES
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
BS201MT 3 - - - 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:

1. Analyze fundamental concepts of vector analysis, electrostatics and magneto statics
law and their applications to describe

2.

3. e the relationship between Electromagnetic Theory and circuittheory

4. Formulate the basic laws of static electricity and magnetism and extend them to
time varying fields to define the Maxwell’s equations in differential and
integralform.

5. Derive the wave equations for conducting and di-electric mediums to analyze the
wave propagation characteristics of Uniform Plane Waves (UPW) in normal and
obligue incidences

6. Analyze fundamental concepts of Transmission lines and to formulate the basic
relationship between distortion less transmission lines &applications.

7. Understand the concepts of RF Lines, their characteristics and analyze the

applications of Smith Chart.

Course Outcomes : On completion of this course, the student will be able to :

1. Understand the different coordinate systems, vector calculus, coulombs law and
gauss law for finding electric fields due to different charge distributions.

2. Learn basic magneto-statics concepts and laws such as Biot-Savart law and
Amperes law, their application in finding magnetic field intensity.

3. Distinguish between the static and time-varying fields, establish the corresponding
sets of Maxwell’s Equations and Boundary Conditions, and use them for solving
engineering problems.

4. Determine the Transmission Line parameters to characterize the distortions and
estimate the characteristics for differentlines.

5. Study the Smith Chart profile and stub matching features, and gain ability to

practically use the same for solving practicalproblems

PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1L | PO12
col | 3 2 - 2 - - - - : 1 . 1
co2 | 3 2 2 2 - - - - . 1 . 1
CO3 | 3 2 - 2 - - - : : 1 . 1
Co4 | 3 2 - 3 - - - - : 1 - 1
CO5 | 3 2 - - - - : : . 1 - 1

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

: Electrostatics:

Review of coordinate systems. Coulomb’s Law, Electric Field Intensity, Electric field
due to Line Charge , Sheet Charge and Volume Charge Distribution, Electric flux, Flux
density. Gauss’s Law and its applications. Energy and Potential, Potential of a point
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charge, System of Charges, Potential gradient.

UNIT Il : Magneto-statics and Maxwell’s Equations

Steady magnetic field -Biot-Savart’s law, Ampere’s law. Stoke’s theorem, Magnetic flux
and magnetic flux density. Scalar and vector magnetic potentials. Electric and Magnetic
fields boundary conditions. Maxwell’s equations for static and time varyingfields.

UNIT Il : Wave Equations and Reflection

Uniform plane waves in free space and in conducting medium, Wave Polarization-
Linear, Circular and Elliptical Polarization, Poynting theorem. Reflection of Uniform
Plane Wave at Normal incidence and oblique incidence on dielectrics medium,
Reflection Coefficient, Transmission Coefficient.

UNIT IV: Transmission Lines at Low Frequency

Types of Transmission Lines-Two wire lines and its circuit representation, Primary and
secondary constants. Transmission Line equations, Infinite line, characteristic impedance
of Open and short circuit lines and their significance. Distortion less transmission line,
Concept of loading of a transmission line, Campbell's formula.

UNIT V: Transmission Lines at High Frequency

Impedance at any point on the transmission line- Input impedance. RF and UHF lines,
transmission lines as circuit elements. Properties of A/2, A/4 and A/8 Lines. Reflection
and VSWR. Matching: Stub matching. Smith chart and its applications.

Suggested Text Books:

1. Matthew N.O. Sadiku, Principles of Electro-magnetic, 6th edition, Oxford
University Press,2016

2. William H. Hayt Jr. and John A. Buck, Engineering Electromagnetics, 7th edition,
Tata McGraw Hill,2006.

3. John D. Ryder, Networks Lines and Fields, 2nd edition, Pearson,2015.

Reference Text Books:

1. John D. Ryder, Networks Lines and Fields, 2nd edition, Pearson,2015.

2. E.C.Jordan and K.G. Balmain, Electromagnetic Waves and Radiating Systems, 2nd
edition, Pearson,2015

3. K.D. Prasad, Antennas and Wave Propagation, KhannaPublications.
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Faculty of Engineering O.U. With effect from Academic Year 2025-26(R24)

Course Course Title Core/PE/OE
Code
PC 404 EC PULSE AND LINEAR INTEGRATED CIRCUITS Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
PC 304 EC 3 1 - - 30 70 4

Course Objectives : The course is taught with the objectives of enabling the student to:
1. Discuss the behavior and applications of linear and non-linear wave shaping
circuits.
2. Describe the design and operation of multivibrators and time base generator circuits
3. Analyze the characteristics of differential amplifiers and operational amplifiers
4. Implement OP-AMP-based circuits for amplification, filtering, and waveform
generation.
5. Explain the functionality of 555 timer, PLL, and their applications in data
converters and voltage regulation.
Course Outcomes : On completion of this course, the student will be able to :
1. Analyze the response of linear wave shaping circuits to various input signals
2. Design multivibrator and sweep circuits using transistors
3. Analyze DC and AC characteristics of differential amplifier configurations using
BJTs and operational amplifiers.
4. Implement various linear and non-linear applications of operational amplifiers

5. Demonstrate the various applications of 555 Timer and analyze the operation of the
D/A andA/D converters.
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 3 1 2 1 1 1 - - - - 1
CO2 3 3 3 1 1 1 1 - - - - 1
CO3 3 3 1 3 1 1 1 - - - - 1
CO4 3 3 3 1 3 1 1 - - - - 1
CO5 3 3 2 3 3 1 1 - - - - 1

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

LinearWaveShaping:Highpass,lowpassRCcircuits,theirresponseforsinusoidal,step, pulse,
square and ramp inputs. RC network as differentiator and integrator, attenuators, its
applications in CRO probe.

Non-Linear Wave Shaping: Diode clippers, Transistor clippers, clipping at two
independentlevels,Comparators,applicationsofvoltagecomparators.Clampingoperation,clampi

ngcircuit takingSourceandDiode resistancesintoaccount,Clampingcircuittheorem.

UNIT 11

Multivibrators: AnalysisandDesignofBistable,Monostable,AstableMultivibratorsand Schmitt
trigger using transistors.

TimeBaseGenerators: Generalfeaturesofatimebasesignal, methodsofgeneratingvoltage
timebase waveform.

UNIT 111

Differentialamplifiers:Classification,DCandACAnalysisofSingle/DualinputBalanced and
Unbalanced output configurations using BJTs. Level Translator.
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OperationalAmplifier:OPAMPBIockdiagram,idealOp-ampcharacteristics,Op-ampandits
features, Op-amp parameters and Measurements, Input and Output Offset voltages and
currents, Slew rate, CMRR, PSRR. Frequency response and Compensation Techniques

UNIT IV

OP-AMP Applications: Inverting and Non-Inverting Amplifiers, Integrator and differentiator,
summing amplifier, precision rectifier, Schmitt trigger and its applications. Active filters:
Lowpass, high pass, band pass and band stop. Log and Anti Log Amplifiers

UNIT V

555Timer:FunctionalDiagram,Monostable, AstableandSchmitt Trigger Applications.Fixed and
variable voltage regulators, PLL and its Applications.
DataConverters:Digital-to-analogconverters(DAC):Weightedresistor,invertedR-2R

ladder, Analog-to-digitalconverters(ADC):dualslope,successiveapproximation, flash,
Specifications

Suggested Text Books:

1. Anand Kumar A, “Pulse and Digital Circuits”, Prentice-Hall of India private Limited,
NewDelhi, 2007.

2. D.Roy Chowdhury, ShailB.Jain, “Linear Integrated Circuits”, 4/e, New Age
International (P) Ltd., 2008.

3. David A. Bell, “Pulse Circuits and Systems”, Oxford University Press, New Delhi,
2008.

4. Venkatramani K. and Bhaskaran M., “Pulse and Digital Circuits”, McGraw-Hill
Education (India), New Delhi, 2010

5. Salivahanan S. and Arivazhagan S., “Linear Integrated Circuits”, McGraw-Hill
Education (India), New Delhi, 2018.

Reference Text Books:

1. J. Millman and H. Taub, “Pulse, Digital and Switching Waveforms” - McGraw-Hill,
1991.

2. DavidA.Bell, “SolidStatePulsecircuits ’-PHI,4/e,2002

3. Ramakanth A. Gayakwad, “Op-Amps and Linear Integrated Circuits”, Pearson, 4/e,
2018.

4. K. Lal Kishore, “Operational Amplifiers and Linear Integrated Circuits”, Pearson
Education, New Delhi, 2012.

5. Schilling Donald L. and Belove Charles, “Electronic Circuits: Discrete and
Integrated”, McGraw-Hill Education, New York, 2002.
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Course
Code Course Title
Core/PE/OE
PC 405 EC DIGITAL SIGNAL PROCESSING Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
PC 301 EC 3 - - - 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:
1. To describe the necessity and efficiency of digital signal processing.
2. To analyze signals in the frequency domain using the principles and applications of
Fast Fourier Transform (FFT) for improved computational efficiency.

3. To discuss various design methods of FIR & IIR filters.

4. To describe the concepts of Multirate signal processing

5. ldentify important features of TMS320C67XX DSP processors.

Course Outcomes : On completion of this course, the student will be able to :

1. Apply the knowledge of FFT Algorithms for computation of DFT.

2. Design of FIR filters using various methods.

3. Design of IIR filters using various methods.

4. Apply decimation and interpolation concepts for the design of sampling rate

converters.
5. Understand TMS320C67XX DSP processors for the design of digital filters.
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | PO12
CO1 3 2 2 - |- - - - - - - 3
CO2 2 2 2 3 |- - - - - - - 3
CO3 2 3 1 - |- - - - - - - 3
CO4 2 2 1 - |- - - - - - - 3
CO5 3 3 1 - |- - - - - - - 3
UNIT |

Discrete Fourier Transform and Fast Fourier Transform: Discrete Fourier Transform
(DFT), Computation of DFT- Linear and Circular Convolution, FFT algorithms: Radix-2
Decimation in Time and Decimation in Frequency algorithms, In place computation, Bit
reversal.

UNIT 11

Finite Impulse-Response Filters (FIR): Linear phase filters, Windowing techniques for
design of Linear phase FIR Filters-Rectangular, triangular, Bartlett, Hamming, Hanning,
Kaiser windows, Realization of filters, Finite word length effects.

UNIT 111

Infinite Impulse-Response Filters (11R): Introduction to filters, comparison between practical
and theoretical filters, Butterworth and Chebyshev approximation, 1IR digital filter design
Techniques, Impulse Invariant technique, Bilinear transformation technique, Digital Butterworth
& Chebyshev filters, Implementation, Digital filters structures, Comparison between FIR and
lR.

UNIT IV

Multirate Digital Signal Processing: Introduction, Decimation by factor D and interpolation
by a factor I, Sampling Rate conversion by a Rational factor 1/D. Implementation of Sampling
Rate Conversion: Multistage implementation of sampling rate conversion,  Application of
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Multirate Signal Processing.

UNIT V

Introduction toDSPProcessors: Difference between DSP and other microprocessors
architectures Importance of DSP Processors- General purpose DSP processors
TMS320C67XX processor, architecture, registers, pipelining, addressing modes and
Introduction to instruction set.

Suggested Text Books:

1. Digital Signal Processing: Principles, Algorithms, and Applications by John G.
Proakis and Dimitris G. Manolakis, Pearson Education / PHI, 2007.

2. Discrete-Time Signal Processing by Alan V. Oppenheim and Ronald W. Schafer,
PHI.

3. Digital Signal Processing by S. Salivahanan, A. Vallavaraj, and C. Gnanapriya,
TMH, 2009.

Reference Text Books:

1. Ashok Ambardar, “Digital Signal Processing : A Modern Introduction,” Cengage
Learning, 2009.

2. Alan V. Oppenheim & Ronald W. Schafer, “Digital Signal Processing,” PHI, 2nd
edition, 2014.

W

Li Tan, “Digital Signal Processing: Fundamentals and Applications,” Elsevier,2012.

4. B.Venkataramani& M. Bhaskar, “Digital Signal Processor Architecture, Programming
and Application,” TMH, 2e 2013.
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Course Course Title Core/Elective
Code
ELECTRONIC MEASUREMENTS

PC 406 EC AND INSTRUMENTATION Core

o Contact Hours per ]

Prerequisite Week CIE SEE Credits
L T D P
BS202PH

520 3 - - - 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:

1. Understand the different standards of measurements.

Study different types of transducers.

List various types of physical quantities measurements.

Learn the design of measuring Instruments.

ourse Outcomes : On completion of this course, the student will be able to :

2.
3.
4,
5. Study various types of bio-medical instruments
C
1

Describe characteristics of electronic measurements and state different Standards of
measurements.

N

Identify and explain different types of Transducers.

W

Interpret types of transducers for Sound, Temperature.

4. Design and analyze the digital voltmeters, spectrum analyzers and Prioritize the
instruments.

5. Identify and classify types of Biomedical instruments.

POl |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 2 1

co2 | 2 - 1 - - - - - - - - -
co3 | 1 1 1 - - - - - - - - -
co4 | 1 1 2 - - - - - - - - -
Co5 | 1 - 1 - - 1 - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

Electronic Measurement fundamentals: Accuracy, Precision, Resolution and Sensitivity.
Errors and their types. Standards of measurement, classification of standards, IEEE standards.

UNIT 11

Transducers: Classification, factors for selection of a transducer, transducers for
measurement of velocity, Pressure and Humidity. Passive electrical transducers- Strain
gauges and strain measurement, LVVDT and displacement measurement, capacitive transducer
and thickness measurement. Active electrical transducers: Piezo electric, photo conductive,
photo voltaic and photo emissive transducers.

UNIT 111

Electronic Sensors: Characteristics of sound, pressure, power and loudness measurement.
Microphones and their types. Temperature measurement, resistance wire thermometers,
semiconductor thermometers and thermo-couples. Optical and Magnetic sensors, pH sensor.
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UNIT IV

Measuring instruments: Block diagram, specification and design considerations of different
types of DVMs. Spectrum analyzers. The IEEE488 or GPIB Interface and protocol. Delayed
time base oscilloscope and Digital storage oscilloscope. Introduction to virtual
instrumentation, SCADA. Data acquisition system block diagram

UNIT V

Biomedical Instrumentation: Human physiological systems and related concepts. Bio-
potential electrodes Bio-potential recorders — ECG, EEG, EMG, X- ray machines and CT
scanners, magnetic resonance and imaging systems, Ultrasonic Imaging systems.

Suggested Text Books:

1. Albert D. Helfric, and William D. Cooper, “Modern Electronic Instrumentation and
Measurement Techniques”, PHI, 2010.

2. H S Kalsi, “Electronic Instrumentation”, 3/e, TMH, 2011

Reference Text Books:

1. Robert A Witte, “Electronic Test Instruments: Analog and Digital Measurements”,
2/e, 2002

2. Nakra B.C, and Chaudhry K.K., “Instrumentation, Measurement and Analysis”,
TMH, 2004

3. Khandpur. R.S., “Handbook of Bio-Medical Instrumentation”, TMH, 2003
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Course
Code Course Title
Core/PE/OE
PC 451 EC ANALOG ELECTRONIC CIRCUIT LAB Core
Contact Hours per Week CIE SEE Credits

Prerequisite L T D P
PC 401 EC - - - 2 25 50 1
Course Objectives : The course is taught with the objectives of enabling the student to:

1. Analyze and Verify frequency response of BJT and FET amplifiers

2. Design different negative feedback amplifiers circuits

2. Design AF and RF oscillator circuits

4. Design power amplifiers

5. Demonstrate various circuits using PSPICE and verifying functionality
Course Outcomes : On completion of this course, the student will be able to :

1. Design, construct, and evaluate RC-coupled amplifiers using BJTSs.

2.

Understand and implement different types of feedback topologies in amplifier
circuits

3.

Design and construct sinusoidal oscillator circuits

4.

Analyze and design various amplifier circuits tuned, and power amplifiers using
BJT and FET,

Apply circuit simulation tools (like SPICE) to verify and analyze the behavior of
amplifier

1 |PO2 |P

CO1

2

CO2

2

CO3

2

CO4

3

CO5

Njwl wlw|lw|O
N w|w|w||O
winn NN O
winN R[N O

1

1

1

1

1

1

1

3

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

PART A

Design and plot the frequency response of a single-stage RC coupled amplifier using
a BJT. Analyze the gain and bandwidth of the amplifier.

Design and plot the frequency response of a single-stage RC coupled amplifier using
a FET. Compare performance with BJT-based amplifiers.

Design and analyze a voltage series negative feedback amplifier. Measure the gain
and observe the effect of feedback on bandwidth and distortion.

Design and analyze a current shunt negative feedback amplifier. Determine the
changes in input/output impedance due to feedback.

Design and analyze a voltage shunt negative feedback amplifier. Observe and explain
the changes in amplifier gain due to feedback.

Design, construct, and study a current series negative feedback amplifier. Measure the
impact of feedback on the amplifier's stability and frequency response.

Simulate and analyzeBJT amplifier circuits using SPICE. Plot frequency responses
and compare simulation results with theoretical calculations
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PART B

1. Design and analyze Hartley and Colpitts oscillators using BJTs. Calculate and
compare the theoretical and practical oscillation frequencies.

2. DesignRC phase shift oscillator using a BJT. Verify the frequency of oscillation and
waveform .

3. Design and construct a Class-A power amplifier. Plot the input-output characteristics
and evaluate power efficiency and distortion levels

4. Design and plot the frequency response of single-tuned amplifiers. Study selectivity
and bandwidth characteristics.

5. Design and implement a transistor-based voltage regulator. Test its line and load
regulation capabilities under different load conditions.

6. Simulate and analyze FET amplifier circuits using SPICE. Plot frequency responses
and compare simulation results with theoretical calculations

7. Design and plot the frequency response of single-tuned amplifiers. Study selectivity
and bandwidth characteristics

Note :Students are required to perform minimum 10 experiments, 5 experiments from Part A
and 5 experiments Part B.

Suggested Text Books:

1. Paul B. Zbar, AlbertP.Malvino, Michael Miller, Basic Electronics, A Text- Lab
Manual, 7" ed., McGraw Hill Education (India) Private Limited,2001

2. David Bell A, Laboratory Manual for Electrical Circuits, PHI-New Delhi, 2009

3. Hayt W H Kemmerly J.E and Durbin SM, Engineering Circuit Analysis, 8" ed.,
McGraw Hill Education (India) Private Limited, 2013.
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Course Course Title Core/PE/OE
Code
PC 452 EC PULSE AND LINEAR INTEGRATED CIRCUITS Core
LAB
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
PC 404 EC - - - 2 25 50 1

Course Objectives : The course is taught with the objectives of enabling the student to:
1. Analyze low-pass and high-pass RC circuits, clipping, and clamping circuits for
waveform shaping and filtering.
2. Design and construct transistor-based bistable, monostable, and astable
multivibrators.
3. Demonstrate the working of OPAMP circuits like amplifiers, followers, integrators,
differentiators, and filters.
4. Develop and test NE555 timer and OPAMP-based multivibrator circuits for timing
applications.
5. Apply waveform generation principles to build and analyze Schmitt triggers,
Miller sweep, and UJT relaxation oscillators.
Course Outcomes : On completion of this course, the student will be able to :
1. Analyze RC circuits, clippers, and clampers for their waveform shaping
characteristics.
Design and evaluate transistor-based multivibrator circuits.
Implement OPAMP-based circuits for signal conditioning and processing.
Develop timer-based multivibrators using NE555 1C and OPAMPs.
Construct waveform generators like Schmitt triggers, sweep circuits, and UJT
oscillators.

g |win

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
CO1 3 3 2 2 2 1 - - 1 3 1 -
CO2 3 3 3 2 2 1 - - 1 3 1 -
CO3 3 2 3 2 3 1 - - 1 3 1 -
CO4 3 3 3 2 3 1 - - 1 3 1 -
CO5 3 3 3 2 2 1 - - 1 3 1 -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

PART A

Analyze the response of low-pass and high-pass RC circuits for various time constants

Verify the characteristics clipping circuits

Verify the characteristics Clamping Circuits

Study the characteristics of a transistor used as a switch

SHESIE N

Design and analyze the characteristics of a collector-coupled bistable multivibrator
using transistors

o

Design and analyze the characteristics of a collector-coupled Monostable
Multivibrator using transistors

7. Design and analyze the characteristics of a collector-coupled Collector Coupled
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Astable Multivibrator using transistors

PART B

Design and verify the characteristics of inverting, non-inverting and voltage follower
using Op-Amp.

Design and verify the characteristics of Op-Amp based integrator and differentiator
circuits

Design and verify the characteristics of active low-pass, high-pass, and band-pass
filters using Op-Amp.

Construct and analyze a Schmitt trigger using Op-Amp to understand hysteresis and
waveform shaping.

Design and verify the characteristics of astable and monostable multivibrator circuits
using the NE555 timer IC.

Verify the characteristics of a Miller sweep circuit for linear ramp voltage generation

Verify the characteristics of a UJT relaxation oscillator for waveform generation.

| Note

: A minimum of 10 experiments should be performed with atleast 5 from each section |

Suggested Text Books:

1.

Anand Kumar A, “Pulse and Digital Circuits”, Prentice-Hall of India private Limited,
NewDelhi, 2007

2.

D.Roy Chowdhury, ShailB.Jain, “Linear Integrated Circuits”, 4/e, New Age
International (P) Ltd., 2008.

Ramakanth A. Gayakwad, “Op-Amps and Linear Integrated Circuits”, Pearson, 4/e,
2018.
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ngége Course Title Core/PE/OE
PC 453EC DIGITAL SIGNAL PROCESSING LAB Core
Contact Hours per Week .
Prerequisite | L T D P CIE SEE Credits
PC405EC - - - 2 30 70 1

Course Objectives : The course Is taught with the objectives of enabling the student to:

1. To develop MATLAB programs for operation of sequences.

. _To implement the program of DFT,IDFT, FFT and IFFT on discrete time signals.

2
3. To design and obtain the frequency response of various digital filters.
4

. To familiarize students with the architecture and functionality of the TMS320C67XX DSP
p_rocelssor and to utilize the DSP kit for real- time processing'and manipulation of audio
signals.

5. To interface input/output devices with the DSP kit and implement real-time FIR and 1IR
filters for data acquisition and output signal processing.

Course Outcomes : On completion of this course, the student will be able to :

1. Develop MATLAB files for the verification of system response.

Design and analyze the digital filters using MATLAB.

Verify the functionality of FFT algorithms.

Experiment with multirate techniques using MATLAB & CCS.

ARSI

Design and implement the digital filters on DSP processor.

POl |PO2 [PO3 [ PO4 [ POS [ PO6 [PO7 [PO8 [ POY [ PO10 | PO11 | PO12

CO1l |3 2 2 3 3 - - - - - - -

cozZ2 |3 3 3 2

CO3 |3 3 2 3

co4 |2 3 2 3

CO5 |3 3 3 3

T ww N W

Correlation rating: Low / Medium / High: 1/ 2/ 3 respectively.

PART A: Perform the following programs using MATLAB Simulator

1. Tntroduction to MATLAB and signal generation.

Perform Linear Convolution.

Perform Circular Convolutions.

Perform DFT and FFT algorithm

Perform FIR filters design using different window functions.

]If_letrform IR filters design: Butterworth and Chebyshev, LPF, HPF, BPF & BSF
ilter.
Perform Interpolation and Decimation.

Implementation of multi-rate systems.

O N o wOmN

PART B :Implement the following experiments using DSK(TMS320C67XX)

Introduction to DSP processors and Study of procedure to work in real-time.
Implement Solution of difference equations.

Implement Tmpulse Response.

Implement Linear Convolution.

Implement Circular Convolution.

Implement Fast Fourier Transform Algorithms.

OOl WN
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7. Design of FIR (LP/HP) USINGwindows :(a) Rectangular (b)
Triangular(c)Hamming windows.

8. Design of IR (HP/LP) filters.

Note:

1. Atleast ten experiments to be conducted in the semester.
2. Minimum of 5 from Part A and Part B is compulsory.
3. For Section-A ‘MATLAB with different toolboxes like signal processing.
block set and SIMULINK/MATHEMATICA/ any popular software can be used.

Suggested Text Books:

1. Digital Signal Processing: Principles, Algorithms, and Applications by John G.
Proakis and Dimitris G. Manolakis, Pearson Education / PHI, 2007.

2. Discrete-Time Signal Processing by Alan V. Oppenheim and Ronald W. Schafer,

PHI.
3. Digital Signal Processing by S. Salivahanan, A. Vallavaraj, and C. Gnanapriya,
TMH, 2009
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R24
SCHEME OF INSTRUCTION & EXAMINATION
B.E. I11- Semester
(CSE/ CSE allied courses, IT)
Scheme of Instruction Sche_me Qf
Examination 1%
S. Course . S
No Code Course Title L1 e Contact ciE | see Duration 8
Hrs/Wk in Hrs
Theory Course
1 ES301EC | Basic Electronics 3 3 30 70 3 3
Practical / Laboratory Course
2 ES351EC Basic Electronics 5 5 o5 50 3 1
Lab - .
Total 3 2 5 55 | 120 6 4
R24
SCHEME OF INSTRUCTION & EXAMINATION
B.E. IV- Semester
(CSE/ CSE allied courses, IT)
Scheme of Instruction Sche_me (.)f
Examination %
S. Course . =
Course Title . 2
No Code Contact Duration -
L T | P/D Hrs/Wk CIE | SEE in Hrs O
Theory Course
1 ES401EC | Digital Electronics 3 3 30 | 70 3 3
2 EM01EC | Signals and Systems | 3 3 30 | 70 3 3
Total 6 6 60 | 140 6 6
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Course Course Title Core/PE/OE
Code
ES301EC BASIC ELECTRONICS Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P/D
BS202PH 3 - - - 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:
1. Understand the characteristics of diodes and its applications.

2. Understand the design concepts of biasing of BJT and FET

3. Understand the design concepts of feedback amplifiers and oscillators

4. Study the design concepts of OP Amp.

5. Understand the concepts of Data Acquisition Systems and data converters

ou

1

2

Course Outcomes : On completion of this course, the student will be able to :

. Study and analyze the rectifiers and regulator circuits.

. Study and analyze the performance of BJTs, FETs on the basis of their operation
and working.

Study& design oscillator circuits.

Studyand analyze different Op amps and its applications.

5. Study and analyze different data acquisition systems

w

e

PO1 [PO2 [PO3 [PO4 | PO5 | PO6 | PO7 | PO8 |[PO9 |PO10 | POLL | PO12
COl | 3 2 1 1 - - - - - - - 1
CO2 | 3 2 3 2 - - - - - - - 1
CO3 | 3 2 3 2 - - - - : - : 1
co4 | 3 2 3 3 -l - - - 3 - 1
CO5 | 3 2 3 2 - - - - - - 1

Correlation rating: Low / Medium / High: 1 / 2 | 3 respectively.

UNIT |

PN Junction Diode: Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple,
regulation, TIF and efficiency, Zener diode and Zener diode regulators. CRT construction
and CRO applications.

UNIT I

Transistors: BJT construction and working, modes of operation, configurations of BJT
(CB, CE, CC), small signal h-parameter model of CE, CE amplifier analysis. Construction
and working of JFET, V-I characteristics of JFET.

UNIT Il

Feedback concepts: Types of negative feedback — modification of gain, bandwidth, input
and output impedances, applications.

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment
only).

UNIT IV

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC
Characteristics, Inverting and Non-Inverting Amplifiers, Adder/Subtractor, Integrator,
Differentiator, Precision rectifier , Schmit trigger and its applications.

UNIT V

Data Acquisition Systems: Construction and Operation of transducers- Strain
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guageLVDT, Thermo couple, Instrumentation systems.
Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC.

Suggested Text Books:

1.

Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory,
PHI,2007. 2 st Edition, Prentice Hall of India, 2006.

2.

Helfrick Dand David Cooper, Modern Electronic Instrumentation and
Measurements Techniques, 1% edition

3.

Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd
Edition, Tata McGraw-Hill,2010.

Reference Text Books:

1.

David A. Bell, Electronic Devices and Circuits, 5" ed., Oxford University Press,
2009

2. JB Gupta, Electronic Devices and Circuits, S.K Kataria & sons, 5th Edition, 2012
3. The Art of Electronics, Horowitz, 3rd Edition Cambridge University Press
4. Electronic Devices and Circuits,A.P Godse, U.A Bakshi , Technical Publications
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Course Course Title Core/PE/OE
Code
ES351EC BSIC ELECTRONICS LAB Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P
ES301EC 2 25 50 1

Course Objectives : The course is taught with the objectives of enabling the student to:
1. To understand the characteristics of diodes and transistor configurations.

2. To understand the design concepts of biasing of BJT and FET

3. To understand the design concepts of feedback amplifiers and oscillators

4. To study the design concepts of OP Amp and data converters

Course Outcomes : On completion of this course, the student will be able to :

1. Ability to design diode circuits & understand the application of Zener diode.
Ability to analyze characteristics of BJTs &FETS.

Ability to understand the different oscillator circuits.

Ability to understand operation of HWR & FWR circuits with & without filters.
Ability tom design Analog-to-Digital converters & Digital-to-Analog converters.

S B Rl

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 3 2 3 2 2 - - - - - - -

CO2 3 2 3 2 1 - - - - - - -

CO3 3 2 3 2 2 - - - - - - -

coa | 3 | 3 | 3 | 2 | 2 - - - - - - -

CO5 2 3 2 3 3 - - - - - - -

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

LIST OF EXPRIMNETS
1. CRO-Applications, Measurements of R. L and C using LCR meter, Colour code
method and soldering practice.
Characteristics of Semiconductors diode Ge. Si and Zener.
Static Characteristics of BJT-Common Emitter.
Static Characteristics of BIT-Common Base.
Static Characteristics of FET.
RC-Phase Shift Oscillator.
Hartley and Colpitts Oscillators.
Common Emitter Amplifier.
9. Astable Multivibrator.
10. Full-wave rectifier with and without filters using BJT.
11. Operational Amplifier Applications.
12. Strain Gauge Measurement.
13. Analog-to-Digital and Digital to Analog Converters.
Suggested Text Books:
1. Paul B. Zbar, Albert P. Malvino, Michael A. Miller, Basic Electronics,A Text - Lab
Manual, 7""ed., McGraw Hill Education, 2001.
2. David Bell, Fundamentals of electronic devices and circuits Lab Manual, 5" ed.,
Oxford university press, 2009.
3. R.C.Jaeger & T. N. Blalock, Micro Electronic circuit design, 4" ed., Mc Graw Hill
Higher Education, 2011.

XN |01~ W
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Course Course Title Core/PE/OE
Code
ES401EC DIGITAL ELECTRONICS Core
Contact Hours per Week CIE SEE Credits
Prerequisite L T D P/D
BS202PH 3 - - - 30 70 3

Course Objectives : The course is taught with the objectives of enabling the student to:

1. Understandthe fundamental principles of digital hardware design and number systems.

2. ApplyBoolean algebra and logic minimization techniques to implement combinational
circuits efficiently, modelling of circuits using Verilog HDL.

3. Analyzethe functionality and timing characteristics of sequential circuits using various
flip-flops and latches.

4. Design finite state machines (FSMs) for real-time digital applications using
synchronous sequential logic.

5. Explore the architecture and design methodologies using programmable logic devices
like PALs, PLAs, CPLDs, and FPGAs.

Course Outcomes : On completion of this course, the student will be able to :

1. Explainthe fundamentals of digital hardware design, logic gates, Boolean algebra, and
logic synthesis.

2. Design and optimize combinational circuits using K-Map and Quine-Mc Cluskey
methods and modelled using Verilog HDL.

3. Construct and analyze various sequential circuits including flip-flops, registers, and
counters.

4. Develop FSM-based digital systems for sequence detection and generation using
Mealy/Moore models.

5. Implement combinational logic using PLDs such as PALs, PLAs, CPLDs, and FPGAs.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI1 | PO12
CO1 3 2 1 1 - - - - - - - 1
CO2 3 2 3 2 - - - - - - - 2
CO3 3 2 3 2 1 |- - - - - - 2
CO4 3 2 3 3 1 |- - - - - - 2
CO5 3 2 3 2 - - - - - - - 2
UNIT - |

Design Concepts: Digital Hardware, Design process, Design of digital hardware. Number
systems and codes. Introduction to logic circuits — Variables and functions, Logic gates and
networks. Boolean algebra, Synthesis using gates, Design examples.

UNIT — 11

Number representation: Addition and Subtraction of signed and unsigned numbers.
Combinational circuit building blocks: Adders and Subtractors, Multiplexers. Demultiplexers,
Parity Checkers and Generators, Decoders. Encoders. Code converters, BCD to 7-segment
converter, Arithmetic comparator circuits. Verilog modeling of simple combination circuits.

Logic Optimization: Optimized implementation of logic functions using K-Map and Quine-
Mc Cluskey Tabular method.

Combinational Circuit Design: Adders and Subtractors, Multiplexers, Demultiplexers, Parity
Checkers and Generators, Decoders, Encoders, Code converters, BCD to 7-segment converter
and Arithmetic comparator circuits. Verilog modeling (Gate level and Dataflow) of simple
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combination circuits.

UNIT — 11

Sequential Circuits: Basic Latch, Gated SR Latch, gated D Latch, Master-Slave edge triggered
flip-flops, T Flip-flop, JK Flip-flop, Excitation tables, Timing diagrams and analysis, Flip flop
conversions, Set-up and hold time, Registers and Counters.

UNIT - IV

Synchronous Sequential Circuits: Basic Design Steps, Finite State machine (FSM)
representation using Moore and Mealy state models, State minimization, Design of FSM for
Sequence Generation and Detection, Algorithmic State Machine charts.

UNIT -V

Design of combinational circuits using Programmable Logic Devices (PLDs): General
structure of a Programmable Array Logic (PAL), Programmable Logic Arrays (PLAS),
Structure of CPLDs and FPGAs, 2-input and 3-input lookup tables (LUTS).

Suggested Text Books:

1. Morris Mano and Michael D. Ciletti, “Digital Design”, Pearson, 6/e, 2021.

2. Zvi Kohavi, “Switching and Finite Automata Theory”, 3/e, Cambridge University
Press New Delhi, 2011.

3. R. P Jain, “Modern Digital Electronics”,4/e, McGraw Hill Education (India)
Private Limited, 2010.

4. Samir Palnitkar, “Verilog HDL A Guide to Digital Design and Synthesis”, 2/e,
Pearson

Reference Text Books:

1. John F. Wakerly, Digital Design: Principles and Practices, 5th Edition, Pearson
Education, 2018,

2. Ronald J. Tocci, Neal S. Widmer, and Gregory L. Moss, Digital Systems:
Principles and Applications, 12th Edition, Pearson Education, 2016.

3. A. Anand Kumar, Fundamentals of Digital Circuits, 4th Edition, PHI Learning,
2016.

4. Charles H. Roth Jr. and Larry L. Kinney, Fundamentals of Logic Design, 7th
Edition, Cengage Learning, 2013.
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Course Code Course Title Core/Elective
ESAO0LEC SIGNALS AND SYSTEMS Core
Contact Hours per Week
Prerequisite CIE | SEE Credits
L T D P
BS201MT 3 - - - 30 70 | 3

Course Objectives : The course is taught with the objectives of enabling the student to:

1.

Analyze basic concepts related to continuous time signals and systems, mathematical
representation of periodic signals.

Familiarize with basic operations on signals and mathematical representation of aperiodic
signals using Fourier and Laplace transform.

Analyze basic concepts related to discrete time signals and systems, mathematical
representation discrete time signals.

4.

Describe the concept of Z- Transform and its properties and illustrate their applications to
analyze systems.

Define convolution, correlation operations on continuous and discrete time signals.

Course Outcomes : On completion of this course, the student will be able to :

1. Define and differentiate types of signals and systems in continuous and discrete time.
2. Apply the properties of Fourier transform for continuous time signals.
3. Relate Laplace transforms to solve differential equations and to determine the response of the
Continuous Time Linear Time Invariant Systems to known inputs.
4. Apply Z-transforms for discrete time signals to solve Difference equations.
5. Obtain Linear Convolution and Correlation of discrete time signals with graphical
representation.
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 2 1 1 - |- - - - - - 1
CO2 3 2 3 2 - |- - - - - - 2
CO3 3 2 3 2 - |- - - - - - 2
CO4 3 2 3 3 - |- - - - - - 1
CO5 3 2 3 2 - |- - - - - - 1

Correlation rating: Low / Medium / High: 1/ 2 / 3 respectively.

UNIT |

Definitions and classifications: Classification of signals. Elementary continuous time
signals, Basic operations on continuous-time signals.

Classification of continuous-time systems: continuous time &discrete time systems, lumped-
parameter & distributed —parameter systems, static & dynamic systems, causal & non-causal
systems, Time-invariant & time-variant systems, stable & unstable systems.

UNIT 11

Representation of Continuous-time signals: Analogy between vectors and signals,
orthogonality and completeness.

Fourier series Analysis of Continuous-time signals: Fourier series — Existence of Fourier
series, Trigonometric and Exponential Fourier series, computational formulae, symmetry
conditions, complex Fourier spectrum.

UNIT 111
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Continuous-time Fourier Transform (FT): The direct and inverse FT, existence of FT,
Properties of FT, FT of standard signals, properties of FT, The Frequency Spectrum.

Linear Convolution of continuous time signals: Graphical interpretation, properties of
convolution, Correlation between continuous-time signals: Auto and Cross correlation,
graphical interpretation, properties of correlation.

UNIT IV

Discrete-time signals and systems: Sampling, Classification of discrete-time signals, Basic
operations on discrete time signals, Classification of discrete time systems, properties of
systems.

Linear Convolution of discrete time signals: Graphical interpretation, properties of discrete
convolution

Fourier analysis of discrete-time signals: Discrete-time  Fourier transform
(DTFT),properties of DTFT, Transfer function, Discrete Fourier transform properties of
DFT.

UNIT V

Z-Transform analysis of signals & systems: The direct Z transform, Region of
convergence, Z-plane and S-plane correspondence. Inverse Z transform, Properties of Z-
transforms. Solution to linear difference equations, Linear constant coefficient systems,
System transfer function.

Suggested Text Books:

1. AlanV O P Penheim, A. S. Wlisky, Signals and Systems, 2" Edition, Prentice Hall.

2. Rodger E. Ziemer, William H Trenter, D. Ronald Fannin, Signals and Systems, 4"
Edition, Pearson 1998.

3. Douglas K. Linder, Introduction to Signals and Systems, McGraw Hill, 1999.

Reference Text Books:

1. P. Ramesh babu, R Ananada Natarajan, Signals and Systems, SCITECH, 3" edition
2009.
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