11ECE311
FEEDBACK CONTROL SYSTEMS

Lectures: 4 periods/week Sessional Marks: 30 Marks

Tutorials: 1 University Marks: 70Marks

Credits: 4 University Exam: 3 hours
UNIT |

MODELLING OF SYSTEMS The control systems, Basic Concepts, Open loop- closed loop control
systems. Effect of feedback on overall gain-stability, sensitivity and external noise. Types of feedback
control systems, mathematical models of physical systems- introduction, differential equations of
physical systems, mechanical systems: translational systems, rotational systems, electrical systems,
analogous systems.

UNIT 1l

BLOCK DIAGRAMS AND SIGNAL FLOW GRAPHS Transfer functions, Block diagram algebra,
Signal flow graphs, Mason’s gain formula- Components of Control Systems: DC servo motor-AC servo
motor- synchro transmitter and receiver.

TIME RESPONSE OF FEEDBACK CONTROL SYSTEMS = Standard test signals, unit step response of
first and second order systems, time response specifications, time response specifications of second
order systems, Steady state error and error constants. Effect of adding poles and zeros on over shoot,
rise time, band width-dominant poles of transfer functions.

UNIT [l

STABILITY ANALYSIS Absolute,relative,conditional,bounded input- bounded output, zero input
stability, Necessary conditions for stability, Routh-Hurwitz criterion, relative stability analysis.

ROOT LOCUS TECHNIQUES ' Introduction, the root locus concepts, construction of root loci.
UNIT IV

STABILITY IN THE FREQUENCY DOMAIN Mathematical preliminaries, Nyquist stability criterion,
assessment of relative stability using Nyquist criterion.

FREQUENCY DOMAIN ANALYSIS Introduction, Correlation between time and frequency response,
Bode plots, All pass and minimum phase systems, Experimental determination of transfer functions,
Assessment of relative stability using Bode plots.

UNIT V

INTRODUCTION TO STATE VARIABLE ANALYSIS Concepts of state, State variable and state
models for electrical systems, solutions of state equations, controllability and observability.

TEXT BOOKS
1. J.Nagarath and M.Gopal: Control Systems Engineering, New Age International,4™ Edition ,2005
REFERENCE BOOKS

1. K.Ogata, Modern Control in Engineering, PHI 4™ Edition 2002.

2. P.S.Satyanarayana, Concepts of Control systems, Dynaram Publishers, 2001.

3. M.Gopal, Control Systems- Principles and design, TMH 1999

4. J.J.D’Azzo and C.h.Houpls, Feedback control systems and Analysis and Synthesis, McGraw Hill.



11ECE312
ANALOG COMMUNICATIONS

Lectures: 4 periods/week Sessional Marks: 30 Marks

Tutorials: -- University Marks: 70Marks

Credits: 4 University Exam: 3 hours
UNIT — |

STANDARD AM AND DSB-SC Need for Modulation, Frequency Translation, Amplitude

Modulation, Time domain description, Frequency domain description, Single tone modulation,
Generation of AM wave, Square law modulator, Switching Modulator, Detection of AM waves, Square
law detector, Envelope detector, DSB-SC Modulation, Time-domain and frequency domain
descriptions of DSB-SC, Generation of DSB-SC: Balanced modulator, Coherent detection of DSB-SC
modulated waves, Costas loop, Quadrature-Carrier multiplexing.

UNIT —1I

SSB AND VSB MODULATIONS Band-pass transmission, Complex low-pass representation of
Narrow-band signals, Concepts of pre-envelope, Complex envelope and Natural envelope, Equivalent
low-pass transmission model, Single side band modulation: Frequency domain description,
Generation of SSB-SC wave, Frequency-discrimination method, Phase discrimination method,
Demodulation of SSB-SC waves, Vestigial side-band modulation, Frequency domain description,
Generation of VSB modulated wave, Envelope detection of VSB wave plus carrier, Comparison of AM
techniques, Power Calculations in AM Systems.

UNIT-II

ANGLE MODULATION Introduction to Angle modulation, Relation between frequency Modulation
and phase modulation, Single tone frequency modulation, Spectrum analysis of sinusoidal FM wave,
Narrow Band FM and Wide Band FM, Transmission bandwidth of FM waves, Carson’s Rule,
Generation of FM waves- Direct Method, Indirect Method , Demodulation of FM waves-Balanced
Slope Detector, Foster- Seeley Discriminator. Ratio Detector, Linearized model of PLL, FM
demodulation employing first order PLL, Practical Considerations, Comparison and Application of AM
& FM.

UNIT-IV

NOISE Sources of Noise, External Noise, Internal Noise, White Noise, Shot Noise, Narrow Band
Noise, Representation of Narrow Band noise in phase and Quadrature Components

Noise power spectral density, Noise calculations in Passive circuits, Equivalent noise bandwidth,
Noise-Figure of an amplifier, Power density and available power density, Effective input noise
temperature, Effective noise temperature, Noise Figure in terms of available gain, Cascaded stages

UNIT-V

NOISE IN ANALOG MODULATIONS AM Receiver model, Signal to noise ratios for coherent
reception. DSB-SC receiver, SSB-SC receiver, Noise in AM receivers using envelope detection. AM
threshold effect, FM receiver model, Noise in FM reception, Capture effect in FM, Threshold effect,
FM threshold reduction, Pre-emphasis and De-emphasis in FM.



TEXT BOOKS

1. Simon Haykin, Introduction to Analog and Digital Communication Systems, John Wiley ,3™
Edition, 2001

2. George Kennedy, Electronic Communication Systems, MGH, 4™ Edition, 1999.

3. B P Lathi, Signals, Systems and Communications, BSP, 2003

REFERENCE BOOKS

1. Taub and Schilling, Principles of Communication Systems, TMH, 2™ Edition, 1986
2. Leon W Couch I, Digital and Analog Communication Systems, Pearson Education, 2004
3. Sam Shanmagam,Analog and Digital Communication Systems, John Wiley,1992



11ECE313
ELECTRONIC CIRCUITS — I

Lectures: 4 periods/week Sessional Marks: 30 Marks

Tutorials: 1 University Marks: 70Marks

Credits: 4 University Exam: 3 hours
UNIT -1

POWER AMPLIFIERS Design and analysis of Direct — Coupled Class A, Transformer Coupled Class A
amplifiers. Harmonic Distortion in amplifiers, Class-B, Cross over distortion, Push-Pull, direct Coupled
Push-Pull, Complementary Symmetry Push-Pull, Class C power amplifiers, Phase inverter circuits for
power amplifier, Temperature considerations, Design of heat sinks.

UNIT — I
FEEDBACK AMPLFIERS Classification of amplifier, Feedback concept. Properties of feedback
amplifiers, impedance in feedback amplifiers. Different Topologies. Effect of feedback on bandwidth,
Stability of feed back amplifier, Compensation, Frequency response of feedback amplifier. Phase Margin
and Gain Margin.

UNIT - 11l
OSCILLATORS Barkhausen Criterion for sinusoidal oscillators. LC oscillators — Hartely and Colpitts. RC
oscillators — RC phase shift oscillator and Wein- bridge oscillator. Frequency stability for oscillators.

UNIT — IV
TUNED AMPLIFIERS Single tuned amplifier, Tuned primary amplifier, Tuned secondary amplifier,
Double tuned transformer coupled amplifier, Stagger tuned amplifier and synchronously tuned amplifier.

UNIT — V
REGULATED POWER SUPPLIES Design and analysis of Series and Shunt regulators using discrete
components, protection techniques, Switched Mode Power Supply, UPS.

TEXT BOOKS

1. Jacob Millman and Christos C Halkias — Integrated Electronics, TMH, 2003.

2. Donald L.Schilling and Charles Belove — Electronic Circuits 3" Edition, TMH, 2002.

3. John D Ryder — Electronic Fundamentals and Applications, 5™ edition, PHI, 2003.

4. Theodore F Bogart Jr., Jeffrey S Beasley and Guillermo Rico — Electronic Devices and Circuits, 6™
Edition, Pearson Education, 2004.



11ECE314
ELECTRONIC MEASUREMENTS

Lectures: 4 periods/week Sessional Marks: 30 Marks

Tutorials: -- University Marks: 70Marks

Credits: 4 University Exam: 3 hours
UNIT — |

MEASUREMENT AND ERROR Basic principle concepts, measurements and instruments, accuracy,
precision, sensitivity, resolution, absolute relative types of errors, statistical analysis, limiting error.
MEASURING INSTRUMENTS: D’arsonval movement. Basic principles of measurement of voltage, current,
Analog, digital multimeter, DC, AC Bridges, Maxwell's bridge, Kelvin bridge, Hays bridge, Wein bridge,
Scherings bridge, wagnor ground connection. Noise and impedance reduction techniques in measurement
system, Q meter, LCR meter.

UNIT — I
DIGITAL VOLTMETERS Ramp type, staircase ramp, integrating, Successive approximation, quantizing
error. Introduction to ADC, DAC chips, frequency and time interval counters, Digital frequency meter and
applications, Universal counter.
CATHODE RAY OSCILLOSCOPE Electrostatic and electromagnetic deflection, Block diagram of CRO,
cathode ray tube, deflection amplifier, Delay line, Trigger generator, Automatic time base, dual trace
oscilloscopes, storage oscilloscopes, Analog and digital storage oscilloscopes, spectrum analyzer, Harmonic
Distortion analyzer.

UNIT =1
TRANSDUCERS Classification, electrical transducer, strain gauges, LVDT, piezo electric transducer,
frequency generating transducer, pressure, temperature measurement transducer, thermistors, measurement
of thermocouple output, LVDT, shaft encoder.

UNIT = IV
DIGITAL DATA ACQUISITION SYSTEMS Block diagram, Specifications, Various components of DAS,
multiplexing, Telemetry system, Signal conditioning IEE488 bus, case study of micro computer based
instrumentation system.

UNIT -V
BIOMEDICAL MEASUREMENTS Bioelectric signals, ECG, EMG, ERG, EOG and electrodes, principles of
electrocardiograph, Electromyograph, Electroencephalograph.

TEXT BOOKS

1. W.D.Cooper & A.D Helfrick - Electronic Instrumentation and Measurement Techniques, PHI, 1998.
2. A.K.Sawhney — Electrical and Electronics Measurement and Instrumentation.

REFERENCE BOOKS
1. C.S. Rangan, G.R.Sharma and V.S.V. Mani- Instrumentation Devices and Systems, TMH, 1997

2. H.S.Kalsi — Electronic Instrumentation, TMH.
3. John G. Webster — Medical Instrumentation: Application and Design, 3™ Edition, Wiley India, 2003



11ECE315
PULSE CIRCUITS

Lectures: 4 periods/week Sessional Marks: 30 Marks

Tutorials: 1 University Marks: 70Marks

Credits: 4 University Exam: 3 hours
UNIT-I

LINEAR WAVE SHAPING Responses of RC-high pass circuit and low pass circuits to sinusoidal, step,
pulse, square, ramp and exponential inputs, Criteria for good differentiation and integration, Uncompensated
and compensated attenuators, Ringing Circuit.

UNIT-II
NON-LINEAR WAVE SHAPING Clipping circuits with diodes, Multi-diode circuits, Transient and steady
state response of a diode clamping circuit, Clamping circuit theorem, Practical clamping circuits, Transistor
as switch, Design of transistor switch, Transistor Switching Times.

UNIT-HI
MULTIVIBRATORS (Using BJTSs) Bistable multivibrator, Fixed bias and self bias transistor binary,
Commutating capacitors, Non-saturated binary, Direct coupled binary, Unsymmetrical and symmetrical
triggering of binary, Schmitt Trigger circuit, Collector Coupled Monostable and Astable Multivibrators-
operation & design.

UNIT-IV
VOLTAGE TIME BASE GENERATORS: Voltage sweep circuits, Deviation from linearity expressed as
errors, Exponential and constant current charging voltage sweep circuits, Principles of Miller and Bootstrap
Sweep circuits. The transistor Miller Time Base Generator, the transistor Bootstrap Time Base Generator.

UNIT-V
CURRENT TIME BASE GENERATORS: A simple current sweep, Need for a trapezoidal waveform for
linearity correction through adjustment of driving waveform and its generation and applications. A transistor
current time Base generator, Methods of linearity improvement, illustrative current sweep circuits

TEXT BOOKS

1. J Millman and H Taub, Pulse, Digital and switching Circuits, TMH, 2003
2. David A Bell, Solid State Pulse Circuits, 4" Edition, PHI, 2003
3. Mothiki S. Prakash Rao, Pulse Digital & Switching Waveforms, 2" Edition, TMH

REFERENCE BOOKS

1. A. Anand Kumar, Pulse and Digital Circuits, 2" Edition, PHI, 2009.



11ECE316
PROFESSIONAL ETHICS AND HUMAN VALUES

Lectures: 4 periods/week Sessional Marks: 30 Marks
Tutorials: -- University Marks: 70Marks
Credits: 4 University Exam: 3 hours
UNIT — |

Human Values Morals, Values and Ethics, Integrity, Work Ethic, Service Learning, Civic Virtue,
Respect for Others, Living Peacefully, caring, Sharing, honesty, Courage, Valuing Time, Co-
operation, Commitment, Empathy, Self Confidence, Character, Spirituality.

UNIT — I

Engineering Ethics Senses of ‘Engineering Ethics’, Variety of model issues, Types of inquiry,
Moral dilemmas, Moral Autonomy, Kohlberg’s theory, Gilligan’s theory, Consensus and Controversy,
Professions and Professionalism, Professional Idealsand Virtues, Theories about right action, Self-
interest, customs and Religion, Uses of Ethical Theories.

UNIT — Il

Engineering as Social Experimentation Engineering as Experimentation, Engineers

as responsible Experimenters, Codes of Ethics, A Balanced Outlook on Law-the challenger case
study.

UNIT - IV

Safety, Responsibility and Rights Safety and Risk-Assessment of Safety and Risk, risk Benefit
analysis and reducing risk. Collegiality and Loyalty, Respect for Authority , Collective Bargaining -
Confidentiality , Conflicts of Interest , Occupational Crime, Professional Rights ,employee Rights ,
Intellectual Property Rights (IPR), Discrimination.

UNIT -V

Global Issues Multinational Corporations , Environmental Ethics , Computer Ethics ,Weapons
Development, Engineers as Managers , consulting Engineers, Engineers as Expert Witnesses and
Advisors, Moral Leadership, Sample Code of Ethics like ASME, ASCE, IEEE, Institution of engineers
(India), Indian Institute of Materials Management, Institution of electronics and telecommunication
engineers(IETE), India, etc.

TEXT BOOKS

1. Mike Martin and Roland Schinzinger, Ethics in Engineering, McGraw Hill, NewYork 1996.
2. Govindarajan. M, Natarajan. S, Senthilkumar. V.S, Engineering Ethics, PHI, 2004.

REFERENCE BOOKS

1. Charles D Fleddermann, Engineering Ethics, Prentice Hall, New Jersey, 2004

2. Charles E Harris, Michael S Pritchard and Michael J Rabins, Engineering Ethics Concepts and
Cases, Thomson Learning, 2000.

3. John R Boatright, Ethics and the Conduct of Business, PHI, 2003.

4. Edmund G Seebauer and Robert L Barry, Fundamentals of ethics for Scientists and Engineers,
Oxford University Press, 2001.



11ECE317

OOPS AND OS
Lectures: 4 periods/week Sessional Marks: 30 Marks
Tutorials: 0 University Marks: 70Marks
Credits: 04 University Exam: 3 hours
UNIT — |

PRINCIPLES OF OBJECT ORIENTED PROGRAMMING: Concepts, benefits of OOPS, Obiject oriented
Languages, Applications of OOP, Introduction to C++, C++ Statements, Creating the source file,
Compiling and linking.

TOKENS, EXPRESSIONS AND CONTROL STRUCTURES: Introduction, Tokens, Keywords, Basic
Data Types, User defined data types, Derived data types, Declaration of variables, Operators in C++,
Scope resolution operator, Member dereferencing operator, Memory management operator, Type cast
operator.

FUNCTIONS: Main function, Function prototyping, Call by reference, Return by reference, Inline
function, Function Overloading, Friend and Virtual functions.

UNIT —1I

CLASSES AND OBJECTS: Specifying a class, Defining member functions, Memory allocation for
objects, Friendly functions, Pointer to members, Single Inheritance, Muliiple Inheritance, Exception
Handling

Constructors, Destructors — Introduction

UNIT —1II

OVERVIEW OF OPERATING SYSTEMS: Introduction, Computer systems structures, Operating
system structures

PROCESS MANAGEMENT: Process: Process Concepts, Process Scheduling, Operation on Process,
Co-operating Process, Threads, and Inter process communication.

UNIT — IV

CPU SCHEDULING: Scheduling criteria, Scheduling algorithm, Multiprocessor scheduling, real time
scheduling and Algorithm evaluation, Storage management.
UNIT-V

MEMORY MANAGEMENT: Logical Vs Physical address space, Swapping, Contiguous allocation,
Paging, Segmentation, Segmentation with Paging.

TEXT BOOKS

1. E Balaguruswamy, Object Oriented Programming with C++, 2" Edition, TMH, 2003. (For Units | & I1)
2. Silberschatz and Galvin, Operating System Concepts, 4™ John Wiley & Sons, 2002.(For Units Il
IV&V)

REFERENCE BOOKS

1. William Stallings, Operating Systems, 4™ Edition, Pearson Education/PHI, 2003
2. Timothy Budd, An Introduction to Object Oriented Programming, 2™ Edition, PearsonEducation, 2002



11ECES351

ANALOG COMMUNICATION LAB

Lectures: --
Practicals: 3 periods/week
Credits: 2
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Amplitude Modulation and Demodulation

DSB SC Modulation and Demodulation

SSB SC Modulation and Demodulation

Frequency Modulation and Demodulation

Pre Emphasis - De Emphasis Circuits

PLL characteristics and demodulation of FM using PLL
PAM Modulation and Demodulation

PWM and PPM: Generation and Reconstruction

Effect of Noise on the Communication Channel

. Design of Mixer

. Voltage Shunt Feedback Amplifier

. Complementary Symmetry Push-pull amplifier
. Class-A Power Amplifier

. RC Phase Shift Oscillator

. Hartley and Colpitts Oscillators

. Crystal Oscillator.

Sessional Marks: 30 Marks
University Marks: 70Marks
University Exam: 3 hours

Note: A Minimum of 10(Ten) experiments have to be performed and recorded by the

candidate to attain eligibility for university practical examination.



11ECE352

O0OPS & PSPICE LAB

Lectures: --
Practicals: 3 periods/week
Credits: 2

Experiments Based On PSPICE

1. Frequency Response of CE Amplifier

2. Frequency Response of CS Amplifier

3. Design of Wein-Bridge Oscillator

4. Design and Verification of Class-A Power Amplifier
5. Verification of Half-wave and Full-wave rectifier

6. Verification of Amplitude Modulation and Demodulation

Experiments Based on OOPS

7. Objects and Classes
8. Single Inheritance

9. Multiple Inheritance

10. Overloading Operators

11. Overloading Functions

12. Use of friend functions and classes

13. Virtual Functions
14. Console I/O Operations
15. File I/O Operations

Sessional Marks: 30 Marks
University Marks: 70Marks
University Exam: 3 hours

Note: A Minimum of 10(Ten) experiments have to be performed and recorded by the

candidate to attain eligibility for university practical examination.



