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IV YEAR I SEMESTER 

 

S. No. 
Course 

Code 
Course Title L T P Credits 

1 EC701PC Microwave and Optical Communications 3 1 0 4 

2  Professional Elective – III 3 0 0 3 

3  Professional Elective – IV 3 0 0 3 

4  Open Elective – II 3 0 0 3 

5 EC702PC Professional Practice, Law & Ethics 2 0 0 2 

6 EC703PC Microwave and Optical Communications 

Laboratory 

0 0 4 2 

7 EC704PC Project Stage – I 0 0 6 3 

  Total Credits 15 1 10 20 

 

IV YEAR II SEMESTER 

S. No. 
Course 

Code 
Course Title L T P Credits 

1  Professional Elective – V 3 0 0 3 

2  Professional Elective – VI 3 0 0 3 

3  Open Elective – III 3 0 0 3 

4 EC801PC Project Stage – II including Seminar 0 0 22 11 

  Total Credits 9 0 22 20 

 

*MC – Satisfactory/Unsatisfactory  

Professional Elective – III 

EC731PE Radar Systems 

EC732PE CMOS Analog IC Design 

EC733PE Artificial Neural Networks 

 

Professional Elective – IV 

 

EC741PE Network Security and Cryptography 

EC742PE Satellite Communications 

EC743PE Biomedical Instrumentation 
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Professional Elective – V 

 

EC851PE Artificial Intelligence 

EC852PE 5G and beyond Communications 

EC853PE Machine learning 

 

 

Professional Elective – VI  

 

EC861PE Multimedia Database Management Systems 

EC862PE System on Chip Architecture 

EC863PE Wireless sensor Networks 
 

 

Open Electives 

Open Elective (OE – I) Open Elective (OE – II) Open Elective (OE – III) 

1. Fundamentals of Internet 

of Things 

2. Principles of 

Signal Processing 

3. Digital Electronics for 

Engineering 

1. Electronic Sensors 

2. Electronics for Health 

Care 

3. Telecommunications 

for Society 

1. Measuring Instruments 

2. Communication 

Technologies 

3. Fundamentals of 

Social Networks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



R23 B.Tech. ECE Syllabus 
SWCET  HYDERABAD 

 

 

 

 

MICROWAVE AND OPTICAL COMMUNICATIONS (PC) 

 

B.Tech. IV Year I Semester L T P  C 

3 1 0 4 

Prerequisite: Antennas and Propagation 

Course Objectives: 

1. To get familiarized with microwave frequency bands, their applications and 

to understand the limitations and losses of conventional tubes at these 

frequencies. 

2. To distinguish between different types of microwave tubes, their structures 

and principles of microwave power generation. 

3. To impart the knowledge of Scattering Matrix, its formulation and utility, 

and establish the S- Matrix for various types of microwave junctions. 

4. Understand the utility of Optical Fibres in Communications. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Known power generation at microwave frequencies and derive the performance 

characteristics. 

2. Realize the need for solid state microwave sources and understand the 

principles of solid-state devices. 

3. Distinguish between the different types of waveguide and ferrite components, 

and select proper components for engineering applications 

4. Measure the S-parameters in microwave component design. 

5. Demonstrate the mechanism of light propagation through Optical Fibres. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - 1 2 1 1 1 - - - 1 1 

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

CO3 3 - 2 2 3 1 1 - - - 1 1 

CO4 3 - 1 2 3 1 1 - - - 1 1 

CO5 3 1 2 2 1 1 1 - - - 1 1 

 

UNIT - I 

Microwave Tubes: Limitations and Losses of conventional Tubes at 

Microwave Frequencies, Microwave Tubes – O Type and M Type Classifications, O-

type Tubes: 2 Cavity Klystrons – Structure, Reentrant Cavities, Velocity Modulation 

Process and Applegate Diagram, Bunching Process and Small Signal Theory – 

Expressions for O/P Power and Efficiency. Reflex Klystrons – Structure, 

Velocity Modulation and Applegate Diagram, Mathematical Theory of 

Bunching, Power Output, Efficiency, Oscillating Modes and O/P 

Characteristics. 
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Helix TWTs: Types and Characteristics of Slow Wave Structures; Structure of 

TWT and Amplification Process (qualitative treatment), Suppression of 

Oscillations, Gain Considerations. 

 

UNIT - II 

M-Type Tubes: 

Introduction, Cross-field Effects, Magnetrons – Different Types, Cylindrical 

Traveling WaveMagnetron – Hull Cut-off and Hartree Conditions, Modes of 

Resonance and PI-Mode Operation, Separation of PI- Mode, o/p characteristics, 

Microwave Solid State Devices: Introduction, Classification, Applications. TEDs – 

Introduction, Gunn Diodes – Principle, RWH Theory, Characteristics, Modes of 

Operation - Gunn Oscillation Modes, Principle of operation of IMPATT and 

TRAPATT Devices. 

 

UNIT - III 

Waveguide Components: Coupling Mechanisms – Probe, Loop, Aperture types. 

Waveguide Discontinuities – Waveguide Windows, Tuning Screws and Posts, 

Matched Loads. Waveguide 

Attenuators – Different Types, Resistive Card and Rotary Vane Attenuators; 

Waveguide Phase Shifters – Types, Dielectric and Rotary Vane Phase Shifters, 

Waveguide Multiport Junctions - E plane and H plane Tees. Ferrites– 

Composition and Characteristics, Faraday Rotation, Ferrite Components – 

Gyrator, Isolator, 

 

UNIT - IV 

Scattering matrix: Scattering Matrix Properties, Directional Couplers – 2 Hole, 

Bethe Hole, [s] matrix of Magic Tee and Circulator. 

Microwave Measurements: Description of Microwave Bench – Different Blocks and 

their Features, Errors and Precautions, Measurement of Attenuation, Frequency. 

Standing Wave Measurements, measurement of Low and High VSWR, Cavity Q, 

Impedance Measurements. 

 

UNIT - V 

Optical Fiber Transmission Media: Optical Fiber types, Light Propagation, 

Optical fiber Configurations, Optical fiber classifications, Losses in Optical Fiber 

cables, Light Sources, Optical Sources, Light Detectors, LASERS, WDM 

Concepts, Optical Fiber System link budget. 
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TEXT BOOKS: 

1. Samuel Y. Liao -Microwave Devices and Circuits, 3rd Edition, Pearson, 2003. 

2. Wayne Tomasi- Electronic Communications Systems, 5th Edition, Pearson, 

 

REFERENCE BOOKS: 

1. Gerd Keiser - Optical Fiber Communication, 4th Edition, TMH, 2008. 

2. David M. Pozar - Microwave Engineering – 3rd edition, John Wiley & Sons 

(Asia) Pvt Ltd., 2011 Reprint. 

3. G.S. Raghuvanshi - Microwave Engineering, Cengage Learning India Pvt. Ltd., 2012. 

4. George Kennedy - Electronic Communication System, 6th Edition, McGraw Hill. 
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EC731PE: RADAR SYSTEMS (PE – III) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Prerequisite: Analog and Digital Communications 

 

Course Objectives: 

1. To explore the concepts of radar and its frequency bands. 

2. To understand Doppler effect and get acquainted with the working principles 

of CW radar, FM- CW radar. 

3. To impart the knowledge of functioning of MTI and Tracking Radars. 

4. To explain the designing of a Matched Filter in radar receivers. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Derive the complete radar range equation. 

2. Familiarize the functioning of CW, FM-CW and MTI radars 

3. Known various Tracking methods. 

4. Derive the matched filter response characteristics for radar receivers. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 1 2 2 - 1 1 - - - - 1 

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

CO3 3 1 2 2 - 1 1 - - - - 1 

CO4 3 1 2 2 - 1 1 - - - - 1 

 

UNIT - I 

Basics of Radar: Maximum Unambiguous Range, Simple form of Radar Equation, 

Radar Block Diagram and Operation, Radar Frequencies and Applications. 

Prediction of Range Performance, Minimum Detectable Signal, Receiver Noise, 

Modified Radar Range Equation. 

Radar Equation: SNR, Envelope Detector – False Alarm Time and Probability, 

Integration of Radar Pulses, Radar Cross Section of Targets, Transmitter Power, 

PRF and Range Ambiguities, System Losses (qualitative treatment). 

 

UNIT - II 

CW and Frequency Modulated Radar: Doppler Effect, CW Radar – Block Diagram, 

Isolation between Transmitter and Receiver, Non-zero IF Receiver, Receiver 

Bandwidth Requirements, Applications of CW radar. 

FM-CW Radar: Range and Doppler Measurement, Block Diagram and 

Characteristics, FM-CW altimeter. 
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UNIT - III 

MTI and Pulse Doppler Radar: Principle, MTI Radar - Power Amplifier 

Transmitter and Power Oscillator Transmitter, Delay Line Cancellers – Filter 

Characteristics, Blind Speeds, Double Cancellation, Staggered PRFs. Range Gated 

Doppler Filters. MTI Radar Parameters, Limitations to MTI Performance, MTI 

versus Pulse Doppler Radar. 

 

UNIT - IV 

Tracking Radar: Tracking with Radar, Sequential Lobing, Conical Scan, Mono 

pulse Tracking Radar – Amplitude Comparison Mono pulse (one- and two- 

coordinates), Phase Comparison Mono pulse, Tracking in Range, Acquisition and 

Scanning Patterns, Comparison of Trackers. 

 

UNIT - V 

Detection of Radar Signals in Noise Matched Filter Receiver – Response 

Characteristics and Derivation, Correlation Function and Cross-correlation Receiver, 

Efficiency of Non-matched Filters, Matched Filter with Non-white Noise. 

Radar Receivers – Noise Figure and Noise Temperature, Displays – types. 

Duplexers – Branch type and Balanced type, Circulators as Duplexers. Introduction to 

Phased Array Antennas – Basic Concepts, Radiation Pattern, Beam Steering and Beam 

Width changes, Applications, Advantages and Limitations. 

 

TEXT BOOKS: 

1. Merrill I. Skolnik- Introduction to Radar Systems, 2nd Edition, TMH Special Indian 

Edition, 2007. 

 

REFERENCE BOOKS: 

1. Byron Edde - Radar: Principles, Technology, Applications, Pearson Education, 2004. 

2. Peebles, Jr., P.Z., Wiley - Radar Principles, New York, 1998. 

3. Mark A. Richards, James A. Scheer, William A. Holm, Yesdee - Principles of 

Modern Radar: Basic Principles, 2013 

4. Merrill I. Skolnik -Radar Handbook, 3rd Edition., McGraw-Hill Education, 2008. 
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EC732PE: CMOS ANALOG IC DESIGN (PE - III) 

 

B.Tech. IV Year I Semester L T P  C 

3 0 0 3 

Pre-Requisite: Analog Electronics 

 

Course Objectives:Analog circuits play a very crucial role in all electronic systems 

and due to continued miniaturization, many of the analog blocks are not getting 

realized in CMOS technology. 

1. To understand most important building blocks of all CMOS Analog ICs. 

2. To study the basic principle of operation, the circuit choices and the 

trade-offs involved in the MOS transistor level design common to all 

Analog CMOS ICs. 

3. To understand specific design issues related to single and multistage 

voltage, current and differential amplifiers, their output and impedance 

issues, bandwidth, feedback and stability. 

4. To understand the design of differential amplifiers, current amplifiers and OPAMPs. 

 

Course Outcomes: After studying the course, each student is expected to be able to 

1. Design basic building blocks of CMOS Analog ICs. 

2. Carryout the design of single and two stage operational amplifiers and voltage 

references. 

3. Determine the device dimensions of each MOSFETs involved. 

4. Design various amplifiers like differential, current and operational amplifiers. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 3 2 3 1 1 - - - - 1 

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

CO3 3 3 3 2 3 1 1 - - - - 1 

CO4 3 3 3 2 3 1 1 - - - - 1 

 

UNIT - I 

MOS Devices and Modeling 

The MOS Transistor, Passive Components- Capacitor & Resistor, Integrated circuit 

Layout, CMOS Device Modeling - Simple MOS Large-Signal Model, Other Model 

Parameters, Small-Signal Model for the MOS Transistor, Computer Simulation 

Models, Sub-threshold MOS Model. 
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UNIT - II 

Analog CMOS Sub-Circuits 

MOS Switch, MOS Diode, MOS Active Resistor, Current Sinks and Sources, 

Current Mirrors-Current mirror with Beta Helper, Degeneration, Cascode current 

Mirror and Wilson Current Mirror, Current and Voltage References, Bandgap 

Reference. 

 

UNIT- III 

CMOS Amplifiers 

Inverters, Differential Amplifiers, Cascode Amplifiers, Current Amplifiers, Output 

Amplifiers, High Gain Amplifiers Architectures. 

 

UNIT-IV 

CMOS Operational Amplifiers 

Design of CMOS Op-Amps, Compensation of Op-Amps, Design of Two-Stage Op-

Amps, Power- Supply, Rejection Ratio of Two-Stage Op-Amps, Cascode Op-Amps, 

Measurement Techniques of OP- Amp. 



R23 B.Tech. ECE Syllabus SWCET     HYDERABAD 

 

 

 

 

UNIT - V 

Comparators 

Characterization of Comparator, Two-Stage, Open-Loop Comparators, Other Open-

Loop Comparators, Improving the Performance of Open-Loop Comparators, 

Discrete-Time Comparators. 

 

TEXT BOOKS: 

1. Philip E. Allenand Douglas, R. Holberg – CMOS Analog Circuit 

Design, Oxford University Press, International Second 

Edition/Indian Edition, 2010. 

2. Paul R. Gray, Paul J. Hurst, S. Lewis and R.G. Meyer -Analysis and 

Design of Analog Integrated Circuits, 5th edition, Wiley India, 2010. 

 

REFERENCE BOOKS: 

1. David A. Johns, Ken Martin- Analog Integrated Circuit Design, Wiley Student Edn, 

2013. 

2. Behzad Razavi – Design of Analog CMOS Integrated Circuits, TMH. 

3. Baker, Liand Boyce - CMOS: Circuit Design, Layout and Simulation, PHI. 
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EC733PE: ARTIFICIAL NEURAL NETWORKS (PE – III) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Prerequisite: Nil 

 

Course Objectives: 

1. To understand the biological neural network and to model equivalent neuron models. 

2. To understand the architecture, learning algorithms 

3. To know the issues of various feed forward and feedback neural networks. 

4. To explore the Neuro dynamic models for various problems. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Explore the similarity of Biological networks and Neural networks 

2. Perform the training of neural networks using various learning rules. 

3. Demonstrate the concepts of forward and backward propagations. 

4. Construct the Hopfield models. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 

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

CO3 3 3 2 2 3 1 1 - - - - 1 

CO4 3 3 3 2 3 1 1 - - - - 1 

 

UNIT - I 

Introduction: A Neural Network, Human Brain, Models of a Neuron, Neural 

Networks viewed as Directed Graphs, Network Architectures, Knowledge 

Representation, Artificial Intelligence and Neural Networks 

Learning Process: Error Correction Learning, Memory Based Learning, Hebbian 

Learning, Competitive, Boltzmann Learning, Credit Assignment Problem, 

Memory, Adaption, Statistical Nature of the Learning Process 

 

UNIT - II 

Single Layer Perceptrons: Adaptive Filtering Problem, Unconstrained 

Organization Techniques, Linear Least Square Filters, Least Mean Square 

Algorithm, Learning Curves, Learning Rate Annealing Techniques, Perceptron –

Convergence Theorem, Relation Between Perceptron and Bayes Classifier for a 

Gaussian Environment 
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Multilayer Perceptron: Back Propagation Algorithm XOR Problem, Heuristics, 

Output Representation and Decision Rule, Computer Experiment, Feature 

Detection 

 

UNIT - III 

Back Propagation: Back Propagation and Differentiation, Hessian Matrix, 

Generalization, Cross Validation, Network Pruning Techniques, Virtues and 

Limitations of Back Propagation Learning, Accelerated Convergence, Supervised 

Learning 

 

UNIT - IV 

Self-Organization Maps (SOM): Two Basic Feature Mapping Models, Self-

Organization Map, SOM Algorithm, Properties of Feature Map, Computer 

Simulations, Learning Vector Quantization, Adaptive Patter Classification 

 

UNIT - V 

Neuro Dynamics: Dynamical Systems, Stability of Equilibrium States, Attractors, Neuro 

Dynamical   Models, Manipulation of Attractors as a Recurrent Network Paradigm 

Hopfield Models – Hopfield Models, restricted boltzmen machine. 

 

TEXT BOOKS: 

1. Simon S Haykin - Neural Networks a Comprehensive Foundations, PHI 

2. Jacek M. Zurada - Introduction to Artificial Neural Systems, JAICO Publishing 

House, 2006. 

 

REFERENCE BOOKS: 

1. Li Min Fu - Neural Networks in Computer Intelligence, TMH 2003 

2. James A Freeman David M S Kapura - Neural Networks, Pearson, 2004. 

3. B. Vegnanarayana -Artificial Neural Networks, Prentice Hall of India P Ltd, 2005 
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EC741PE: NETWORK SECURITY AND CRYPTOGRAPHY 

(PE – IV) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Prerequisite: Nil 

Course Objectives: 

1. Understand the basic concept of Cryptography and Network Security, 

their mathematical models 

2. To understand the necessity of network security, threats/vulnerabilities 

to networks and countermeasures 

3. To understand Authentication functions with Message Authentication 

Codes and Hash Functions. 

4. To provide familiarity in Intrusion detection and Firewall Design Principles 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Describe network security fundamental concepts and principles 

2. Encrypt and decrypt messages using block ciphers and network security 

technology and protocols 

3. Analyze key agreement algorithms to identify their weaknesses 

4. Identify and assess different types of threats, malware, spyware, viruses, 

vulnerabilities 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 1 1 1 1 1 1 - - 1 - 1 

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

CO3 3 1 1 1 1 1 1 - - 1 - 1 

CO4 3 1 1 1 1 1 1 - - 1 - 1 

 

UNIT - I 

Security Services, Mechanisms and Attacks, A Model for Internetwork security, 

Classical Techniques: Conventional Encryption model, Steganography, Classical 

Encryption Techniques. 

Modern Techniques: Simplified DES, Block Cipher Principles, Data Encryption 

standard, Strength of DES, Block Cipher Design Principles. 

 

UNIT - II 

Encryption: Triple DES, International Data Encryption algorithm, Blowfish, RC5, 

Characteristics of Advanced Symmetric block Ciphers. Placement of Encryption 

function, Traffic confidentiality, Key distribution, Random Number Generation. 
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UNIT - III 

Public Key Cryptography: Principles, RSA Algorithm, Key Management, Diffie-

Hellman Key exchange, Elliptic Curve Cryptography. 

Number Theory: Prime and Relatively prime numbers, Modular arithmetic, 

Fermat’s and Euler’s theorems, Testing for primality, Euclid’s Algorithm, the 

Chinese remainder theorem, Discrete logarithms. 

 

UNIT - IV 

Message Authentication and Hash Functions: Authentication requirements and 

functions, Message Authentication, Hash functions, Security of Hash functions and 

MACs. 

Hash and Mac Algorithms: MD-5, Message digest Algorithm, Secure Hash Algorithm. 

Digital signatures and Authentication protocols: Digital signatures, 

Authentication Protocols, Digital signature standards. 

Authentication Applications: Kerberos, Electronic Mail Security: Pretty Good Privacy, 

SIME/MIME. 

 

UNIT - V 

IP Security: Overview, Architecture, Authentication, Encapsulating Security 

Payload, Key Management. Web Security: Web Security requirements, Secure 

sockets layer and Transport layer security, Secure Electronic Transaction. 

Intruders, Viruses and Worms: Intruders, Viruses and Related threats. 

Fire Walls: Fire wall Design Principles, Trusted systems. 

 

TEXT BOOKS: 

1. William Stallings-Cryptography and Network Security: Principles and 

Practice, Pearson Education. 

2. Robert Bragg, Mark Rhodes -Network Security: The complete reference, TMH, 2004. 

 

REFERENCE BOOKS: 

1. William Stallings - Network Security Essentials (Applications and 

Standards), Pearson Education. 

2. Eric Maiwald - Fundamentals of Network Security, Dreamtech press 

3. Whitman - Principles of Information Security, Thomson. 

4. Buchmann - Introduction to Cryptography, Springer. 
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EC742PE : SATELLITE COMMUNICATIONS (PE – IV) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Prerequisite: Analog and Digital Communications 

Course Objectives : 

1. To acquired foundation in orbital mechanics and launch vehicles for the satellites. 

2. To provide basic knowledge of link design of satellite. 

3. To understand multiple access systems and earth station technology 

4. To understand the concepts of satellite navigation and GPS. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Explore the basic concepts and frequency allocations for satellite 

communication, orbital mechanics and launch vehicles. 

2. Envision the satellite sub systems and design satellite links for specified C/N. 

3. Familiarize the various multiple access techniques for satellite 

communication systems and earth station technologies. 

4. Known the concepts of LEO, GEO Stationary Satellite Systems and satellite 
navigation 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - 1 1 - 1 1 - - - - 1 

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

CO3 3 1 1 1 - 1 1 - - - - 1 

CO4 3 - 1 1 - 1 1 - - - - 1 

 

UNIT - I 

Introduction: Origin of Satellite Communications, Historical Back-ground, Basic 

Concepts of Satellite Communications, Frequency Allocations for Satellite 

Services, Applications, Future Trends of Satellite Communications. 

Orbital Mechanics and Launchers: Orbital Mechanics, Look Angle 

determination, Orbital Perturbations, Orbit determination, Launches and Launch 

vehicles, Orbital Effects in Communication Systems Performance. 

 

UNIT - II 

Satellite Subsystems: Attitude and Orbit Control System, Telemetry, Tracking, 

Command And Monitoring, Power Systems, Communication Subsystems, Satellite 

Antennas, Equipment Reliability and Space Qualification. 
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UNIT - III 

Satellite Link Design: Basic Transmission Theory, System Noise Temperature and  

G/T Ratio, Design of Down Links, Up Link Design, Design Of Satellite Links For 

Specified C/N, System Design Examples. 

Multiple Access: Frequency Division Multiple Access (FDMA), Inter modulation, 

Calculation of C/N, Time Division Multiple Access (TDMA), Frame Structure, 

Examples, Satellite Switched TDMA Onboard Processing, DAMA, Code Division 

Multiple Access (CDMA), Spread Spectrum Transmission and Reception. 

 

UNIT - IV 

Earth Station Technology: Introduction, Transmitters, Receivers, Antennas, 

Tracking Systems, Terrestrial Interface, Primary Power Test Methods. 

 

UNIT - V 

Low Earth Orbit and Geo-Stationary Satellite Systems: Orbit Considerations, 

Coverage and Frequency Consideration, Delay & Throughput Considerations, 

System Considerations, Operational NGSO Constellation Designs. 

Satellite Navigation & Global Positioning System: Radio and Satellite 

Navigation, GPS Position Location Principles, GPS Receivers and Codes, Satellite 

Signal Acquisition, GPS Navigation Message, GPS Signal Levels, GPS Receiver 

Operation, GPS C/A Code Accuracy, Differential GPS. 

 

TEXT BOOKS: 

1. Timothy Pratt, Charles Bostian and Jeremy Allnutt - Satellite 

Communications, WSE, Wiley Publications, 2nd Edition, 2003. 

2. Wilbur L. Pritchard, Robert A Nelson and Henri G. Suyderhoud - Satellite 

Communications Engineering, 2nd Edition, Pearson Publications, 2003. 

 

REFERENCE BOOKS: 

1. M. Richharia - Satellite Communications : Design Principles, 2nd Edition, BS 

Publications, 2003. 

2. D.C Agarwal - Satellite Communication, 5th Edition, Khanna Publications, 

3. K.N. Raja Rao - Fundamentals of Satellite Communications, PHI, 2004 

4. Dennis Roddy - Satellite Communications, 4th Edition, McGraw Hill, 2009. 
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EC743PE: BIOMEDICAL INSTRUMENTATION (PE – IV) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Course Objectives 

1. Identify significant biological variables at cellular level and ways to acquire different 

bio-signals. 

2. Elucidate the methods to monitor the activity of the heart,brain, eyes and muscles. 

3. Introduce therapeutic equipment for intensive and critical care. 

4. Outline medical imaging techniques and equipment for certain diagnosis and 

therapies. 

 

Course Outcomes: After completion of the course the student is able to: 

1. Explore biosystems and medical systems from an engineering perspective. 

2. Identify the techniques to acquire record and primarily understand 

physiological activity of the human body through cell potential, ECG, EEG, 

BP and blood flow measurement and EMG. 

3. Articulate the working of various medical instruments and critical care equipment. 

4. Know the imaging techniques including CT,PET, SPECT and MRI used in 

diagnosis of various medical conditions. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 1 2 2 1 1 1 - - 1 1 1 

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

CO3 3 1 2 2 1 1 1 - - 1 1 1 

CO4 3 1 2 2 1 1 1 - - 1 1 1 

 

UNIT - I 

Bio-Potential Signals and Electrodes: Bio-signals and their characteristics, 

Organization of cell, Nernst equation of membrane, Resting and Action potentials. 

Bio-amplifiers, characteristics of medical instruments, problems encountered with 

measurements from living systems. Bio-potential electrodes – Body surface recording 

electrodes, Internal electrodes, micro electrodes. Bio-chemical transducers – reference 

electrode, the pH electrodes, Blood gas electrodes. 

 

UNIT - II 

Cardiovascular Instrumentation: Heart and cardiovascular system Heart 

electrical activity, blood pressure and heart sounds. Cardiovascular measurements 

electro cardiography – electrocardiogram, ECG Amplifier, Electrodes and leads, 

ECG recorder principles. Types of ECG recorders. Principles of blood pressure and  
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blood flow measurement. 

 

UNIT - III 

Neurological Instrumentation: Neuronal communication, electro encephalogram 

(EEG), EEG Measurements EEG electrode-placement system, interpretation of 

EEG, EEG system Block diagram, preamplifiers and amplifiers. EMG block 

diagram and Stimulators 

 

UNIT - IV 

Equipment for Critical Care: Therapeutic equipment - Pacemaker, Defibrillator, 

Shortwave diathermy, Hemodialysis machine. Respiratory Instrumentation - 

Mechanism of respiration, Spirometry, Pneumotachograph, Ventilators. 

 

UNIT - V 

Principles of Medical Imaging: Radiography, computed Radiography, Computed 

Tomography (CT), Magnetic Resonance Imaging (MRI), Nuclear Medicine, Single 

Photon Emission Computed Tomography (SPECT), Positron Emission 

Tomography (PET), Ultrasonography, Introduction to Telemedicine. 

 

TEXT BOOKS: 

1. R.S. Khandpur - Hand-book of Biomedical Instrumentation, McGraw-Hill, 2003. 

2. John G. Webster = Medical Instrumentation, Application and Design, John Wiley. 

 

REFERENCE BOOKS: 

1. Leslie Cromwell, F.J. Weibell, E.A. Pfeiffer - Biomedical Instrumentation and 

Measurements, PHI. 

2. L.A. Geoddes and L.E. Baker - Principles of Applied Biomedical 

Instrumentation, John Wiley and Sons. 

3. Joseph Carr and Brown - Introduction to Biomedical equipment technology. 
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EC702PC: PROFESSIONAL PRACTICE, LAW AND ETHICS 

 

B.Tech. IV Year I Semester L T P C 

2 0 0 2 

Course Objectives: 

1. To make the students understand the types of roles they are expected 

to play in the society as practitioners of the civil engineering 

profession 

2. To develop some ideas of the legal and practical aspects of their profession. 

 

Course Outcome: The students will 

1. understand the importance of professional practice, Law and Ethics in their 

personal lives and professional careers. 

2. learn the rights and responsibilities as an employee, team member and a global citizen 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 - - - - - 1 1 2 1 3 3 1 

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

 

UNIT- I 

Professional Practice and Ethics: Definition of Ethics, Professional Ethics - 

Engineering Ethics, Personal Ethics; Code of Ethics - Profession, Professionalism, 

Professional Responsibility, Conflict of Interest, Gift Vs Bribery, Environmental 

breaches, Negligence, Deficiencies in state-of-the-art; Vigil Mechanism, Whistle 

blowing, protected disclosures. Introduction to GST- Various Roles of Various 

Stake holders 

 

UNIT - II 

Law of Contract: Nature of Contract and Essential elements of valid contract, Offer 

and Acceptance, Consideration, Capacity to contract and Free Consent, Legality of 

Object. Unlawful and illegal agreements, Contingent Contracts, Performance and 

discharge of Contracts, Remedies for breach of contract. Contracts-II: Indemnity 

and guarantee, Contract of Agency, Sale of goods Act -1930: General Principles, 

Conditions & Warranties, Performance of Contract of Sale. 

 

UNIT- III 

Arbitration, Conciliation and ADR (Alternative Dispute Resolution) system: Arbitration 

– meaning, scope and types – distinction between laws of 1940 and 1996; UNCITRAL 

model law – Arbitration and expert determination; Extent of judicial intervention; 

International commercial arbitration; Arbitration agreements – essential and 

kinds, validity, reference and interim measures by court; Arbitration tribunal –  
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appointment, challenge, jurisdiction of arbitral tribunal, powers, grounds of challenge, 

procedure and court assistance; Distinction between conciliation, negotiation, 

mediation and arbitration, confidentiality, resort to judicial proceedings, costs; 

Dispute Resolution Boards; Lok Adalats. 

 

UNIT- IV 

Engagement of Labour and Labour & other construction-related Laws: Role of 

Labour in Civil Engineering; Methods of engaging labour- on rolls, labour sub-

contract, piece rate work; Industrial Disputes Act, 1947; Collective bargaining; 

Industrial Employment (Standing Orders) Act, 1946; Workmen’s Compensation 

Act, 1923; Building & Other - Construction Workers (regulation of employment 

and conditions of service) Act (1996) and Rules (1998); RERA Act 2017, NBC 

2017. 

 

UNIT- V 

Law relating to Intellectual property: Introduction – meaning of intellectual property, 

main forms of IP, Copyright, Trademarks, Patents and Designs, Secrets; Law 

relating to Copyright in India including Historical evolution of Copy Rights Act, 

1957, Meaning of copyright – computer programs, Ownership 

of copyrights and assignment, Criteria of infringement, Piracy in Internet – 

Remedies and procedures in India; Law relating to Patents under Patents Act, 1970. 

 

TEXT BOOKS: 

1. R. Subramanian - Professional Ethics, Oxford University Press, 2015. 

2. Ravinder Kaur - Legal Aspects of Business, 4th edition, Cengage Learning, 2016. 

 

REFERENCE BOOKS: 

1. RERA Act, 2017. 

2. Wadhera - Intellectual Property Rights, Universal Law Publishing Co., 2004. 

3. T. Ramappa - Intellectual Property Rights Law in India, Asia Law House, 2010. 

4. O.P. Malhotra - Law of Industrial Disputes, N.M. Tripathi Publishers. 
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EC703PC: MICROWAVE AND OPTICAL COMMUNICATIONS 

LABORATORY 

 

B.Tech IV Year I Semester L T P  C 

0 0 4 2 

Note: Any twelve of the following experiments 

 

List of Experiments: 

1. Reflex Klystron Characteristics. 

2. Gunn Diode Characteristics. 

3. Attenuation measurement 

4. Directional coupler Characteristics. 

5. Scattering parameters of wave guide components 

6. Frequency measurement. 

7. Impedance measurement 

8. VSWR measurement 

9. Characterization of LED. 

10. Characterization of Laser Diode. 

11. Intensity modulation of Laser output through an optical fiber. 

12. Measurement of Data rate for Digital Optical link. 

13. Measurement of Numerical Aperture of fiber cable. 

14. Measurement of losses for Optical link 
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EC851PE: ARTIFICIAL INTELLIGENCE (PE – V) 

 

B.Tech. ECE IV Year II Semester                                                           L  T  P C  

3 0 0 3 

   Course Objectives: The objectives of the course are to: 

• To impart knowledge about Artificial Intelligence. 

• To give understanding of the main abstractions and reasoning for intelligent systems. 

• To enable the students to understand the basic principles of Artificial 

Intelligence in various applications. 

 

Course Outcomes: Upon completing this course, the students will be able to 

• Understand the basics of the theory and about intelligent agents. 

• Capable of using heuristic searches, aware of knowledge based systems and expert 

systems. 

• Apply AI techniques to real-world problems to develop intelligent systems. 

• Select appropriately from a range of techniques when implementing intelligent 

systems. 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 3 1 - 3 - - - 2 2 3 

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

CO3 3 2 3 1 - 3 - - - 2 2 3 

CO4 3 2 3 1 - 3 - - - 2 2 3 

 

UNIT- I: Introduction 

Introduction–Definition – foundation of AI and history of AI intelligent agents: 

Agents and Environments, the concept of rationality, the nature of environments, 

structure of agents, problem solving agents, problem formulation 

 

UNIT- II: Problem Solving Methods 

Problem solving Methods – Search Strategies- Searching for solutions, uniformed 

search strategies – Breadth first search, depth first Search. Search with partial 

information (Heuristic search) Hill climbing, A* ,AO* Algorithms, Problem reduction, 

Game Playing-Adversial search, Games, mini-max algorithm, optimal decisions in 

multiplayer games, Problem in Game playing, Alpha-Beta pruning, Evaluation 

functions. 

 

UNIT- III: Knowledge Representation 

First Order Predicate Logic – Prolog Programming – Unification – 

Forward Chaining-Backward Chaining – Resolution – Knowledge 

Representation – Ontological Engineering-Categories and Objects – Events – 
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Mental Events and Mental Objects – Reasoning Systems for Categories – 

Reasoning with Default Information 

 

UNIT- IV: Knowledge Acquisition 

Introduction to Learning, Rule Induction, Learning from observation Inductive 

learning, Decision trees, Explanation based learning, Statistical Learning methods, 

Reinforcement Learning. Learning Using neural Networks, Probabilistic Learning 

Natural Language Processing. 

 

UNIT- V: Expert systems 

Introduction, basic concepts, structure of expert systems, the human element in 

expert systems how expert systems works, problem areas addressed by expert 

systems, expert systems success factors, types of expert systems, expert systems 

and the internet interacts web, model based reasoning, case based reasoning, 

explanation & meta knowledge inference with uncertainty representing uncertainty. 

 

TEXT BOOKS: 

1. S. Russel and P. Norvig, “Artificial Intelligence – A Modern Approach”, Second 

Edition, Pearson Education 

2. David Poole, Alan Mackworth, Randy Goebel,” Computational Intelligence: a 

logical approach”, Oxford University Press. 

 

REFERENCE BOOKS: 

1. G. Luger, “Artificial Intelligence: Structures and Strategies for complex 

problem solving”, Fourth Edition, Pearson Education. 

2. J. Nilsson, “Artificial Intelligence: A new Synthesis”, Elsevier Publishers. 
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EC852PE: 5G AND BEYOND COMMUNICATIONS (PE-V) 

 

B.Tech. IV Year II Semester L T P C 

3 0 0 3 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 

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

CO3 3 3 2 2 3 1 1 - - - - 1 

CO4 3 3 2 2 3 1 1 - - - - 1 

 

UNIT - I: Multiple Input Multiple Output (MIMO) Communications: 

Spatial Multiplexing, Spatial Diversity, Beamforming in MIMO systems, Hybrid 

Precoding, 5G Communication Landscape, Related work on 5G. 

 

UNIT - II: 

Introduction to Mobile Wireless Technology Generations: 

5G, WISDOM, GIMVC, Requirements of 5G, standardization of WISDOM, Vision 

of 5G, WISDOM Concept and Challenges, Cellular D2D Communication, D2D 

Using Physical Layer Network Coding, Using FFR and Using Cognitive Radio. 

SMNAT: Introduction, Network Architecture and the Process, Implementation of 

SMNAT for In-Band- D2D and Interoperability with WISDOM, Description of 

Network elements of SMNAT and Call Flow for Session Establishment. 

 

UNIT - III: Radio Wave Propagation for Mm Wave: 

Introduction, Large-scale Propagation Channel Effects, Small-Scale Channel 

Effects, Spatial Characterization of Multipath and Beam Combing, Outdoor 

Channel Models, Indoor Channel Models. 

 

UNIT - IV: Higher layer Design Considerations for Mm Wave: 

Challenges when Networking Mm Wave Devices, Beam Adaptation Protocols, 

Relaying for Coverage Extension, Support for Multimedia Transmission, Multiband 

considerations, Performance of Cellular networks, Mm Wave Standardization: 

ECMA-387, IEEE 802.11ad. 

 

UNIT - V: BEYOND 2020 

Major Challenges Surrounding Future Cyber Security, Users Awareness, Spectrum 

Related Security Issues in CRNs. Challenges for 2020 and beyond, Future Mobile 

Technologies, High Altitude Stratospheric Platform Station Systems, Human Bond 

Communications, CONASENSE. 
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TEXT BOOKS: 

1. Ramjee Prasad, 5G: 2020 and Beyond, River Publishers 

2. T. S. Rappaport, R. W. Heath Jr., R. C. Daniels, and J. M. Murdock, 

Millimetre Wave Wireless Communication, Pearson Education, 2015. 

 

REFERENCE BOOKS: 

1. M. Manish, G. Devendra, P. Pattanayak, and N. Ha, 5G and Beyond 

Wireless Systems PHY Layer Perspective, Springer Series in Wireless 

Technology 

2. M. Vaezi, Z. Ding, and H. V. Poor, Multiple Access techniques for 5G 

Wireless Networks and Beyond, Springer Nature, Switzerland, 2019. 
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EC853PE: MACHINE LEARNING (PE – V) 

 

B.Tech. IV Year II Semester L  T P  C 

3 0 0 3 

Course Objectives: 

1. To introduce the foundations of Artificial Neural Networks 

2. To acquire the knowledge on Deep Learning Concepts 

3. To learn various types of Artificial Neural Networks 

4. To gain knowledge to apply optimization strategies 

 

Course Outcomes: 

1. Ability to understand the concepts of Neural Networks 

2. Ability to select the Learning Networks in modeling real world systems 

3. Ability to use an efficient algorithm for Deep Models 

4. Ability to apply optimization strategies for large scale applications 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 

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

CO3 3 3 2 2 3 1 1 - - - - 1 

CO4 3 3 2 2 3 1 1 - - - - 1 

 

UNIT - I 

Artificial Neural Networks Introduction, Basic models of ANN, important 

terminologies, Supervised Learning Networks, Perceptron Networks, Adaptive 

Linear Neuron, Back-propagation Network. Associative Memory Networks. 

Training Algorithms for pattern association, BAM and Hopfield Networks. 

 

UNIT - II 

Unsupervised Learning Network- Introduction, Fixed Weight Competitive Nets, 

Maxnet, Hamming Network, Kohonen Self-Organizing Feature Maps, Learning 

Vector Quantization, Counter Propagation Networks, Adaptive Resonance Theory 

Networks. Special Networks-Introduction to various networks. 

 

UNIT - III 

Linear Models: Linear Basis Function Models -Maximum likelihood and least 

squares, Geometry of least squares , Sequential learning, Regularized least squares, 

Multiple outputs , The Bias-Variance Decomposition, Bayesian Linear Regression -

Parameter distribution, Predictive, Equivalent, Bayesian Model Comparison, 

Probabilistic Generative Models-Continuous inputs, Maximum likelihood solution, 
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Discrete features, Exponential family, Probabilistic Discriminative Models -Fixed 

basis functions, Logistic regression, Iterative reweighted least squares, Multiclass 

logistic regression, Probit regression, Canonical link functions 

 

UNIT - IV 

Kernel Methods: Constructing Kernels, Radial Basis Function Networks - 

Nadaraya-Watson model, Gaussian Processes -Linear regression revisited, 

Gaussian processes for regression, Learning the hyper parameters, Automatic 

relevance determination, Gaussian processes for classification, Laplace 

approximation, Connection to neural networks, Sparse Kernel Machines- Maximum 

Margin Classifiers, Overlapping class distributions, Relation to logistic regression, 

Multiclass SVMs, SVMs for regression, Computational learning theory, Relevance 

Vector Machines- RVM for regression, Analysis of sparsity, RVM for classification 

 

UNIT-V 

Graphical Models: Bayesian Networks, Example: Polynomial regression, Generative 

models, Discrete variables, Linear-Gaussian models, Conditional Independence- 

Three example graphs, D-separation, Markov Random Fields -Conditional 

independence properties, Factorization properties, Illustration: Image de-noising, 

Relation to directed graphs, Inference in Graphical Models- Inference on a chain, 

Trees, Factor graphs, The sum-product algorithm, The max-sum algorithm, Exact 

inference in general graphs, Loopy belief propagation, Learning the graph structure. 

 

TEXT BOOKS: 

1. C. Bishop -Pattern Recognition and Machine Learning- -Springer, 2006. 

2. Neural Networks and Learning Machines, Simon Haykin, 3rd Edition, Pearson 

Prentice Hall. 

 

REFERENCE BOOKS: 

1. Nils J. Nilsson -Introduction to machine learning, Stanford University Stanford. 

2. William J. Deuschle – Undergraduate Fundamentals of Machine Learning, 

thesis Harvard College, Cambridge. 

3. Shai Shalev-Shwartz, Shai Ben-David- Understanding Machine Learning, 

From theory to Algorithms, Cambridge University press, 2014 
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EC861PE: MULTIMEDIA DATABASE MANAGEMENT SYSTEMS (PE – VI) 

 

B.Tech. IV Year II Semester L  T P C 

3 0 0 3 

Prerequisite: Data Structures 

 

Course Objectives: 

• To understand the basic concepts and the applications of database systems. 

• To master the basics of SQL and construct queries using SQL. 

• Topics include data models, database design, relational model, relational 

algebra, transaction control, concurrency control, storage structures and 

access techniques. 

 

Course Outcomes 

• Gain knowledge of fundamentals of DBMS, database design and normal forms 

• Master the basics of SQL for retrieval and management of data. 

• Be acquainted with the basics of transaction processing and concurrency control. 

• Familiarity with database storage structures and access techniques 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 

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

CO3 3 3 2 2 3 1 1 - - - - 1 

CO4 3 3 2 2 3 1 1 - - - - 1 

 

UNIT - I 

Database System Applications: A Historical Perspective, File Systems versus a 

DBMS, the Data Model, Levels of Abstraction in a DBMS, Data Independence, 

Structure of a DBMS 

Introduction to Database Design: Database Design and ER Diagrams, Entities, 

Attributes, and Entity Sets, Relationships and Relationship Sets, Additional 

Features of the ER Model, Conceptual Design With the ER Model 

 

UNIT - II 

Introduction to the Relational Model: Integrity constraint over relations, 

enforcing integrity constraints, querying relational data, logical data base design, 

introduction to views, destroying/altering tables and views. 

Relational Algebra, Tuple relational Calculus, Domain relational calculus. 
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UNIT - III 

SQL: Queries, Constraints, Triggers: form of basic SQL query, UNION, 

INTERSECT, and EXCEPT, Nested Queries, aggregation operators, NULL values, 

complex integrity constraints in SQL, triggers and active data bases. 

Schema Refinement: Problems caused by redundancy, decompositions, problems 

related to decomposition, reasoning about functional dependencies, FIRST, 

SECOND, THIRD normal forms, BCNF, lossless join decomposition, multi-valued 

dependencies, FOURTH normal form, FIFTH normal form. 

 

UNIT - IV 

Transaction Concept, Transaction State, Implementation of Atomicity and 

Durability, Concurrent Executions, Serializability, Recoverability, Implementation 

of Isolation, Testing for serializability, Lock Based Protocols, Timestamp Based 

Protocols, Validation- Based Protocols, Multiple Granularity, Recovery and 

Atomicity, Log–Based Recovery, Recovery with Concurrent Transactions. 

UNIT - V 

Data on External Storage, File Organization and Indexing, Cluster Indexes, Primary 

and Secondary Indexes, Index data Structures, Hash Based Indexing, Tree base 

Indexing, Comparison of File Organizations, Indexes and Performance Tuning, 

Intuitions for tree Indexes, Indexed Sequential Access Methods (ISAM), B+ Trees: 

A Dynamic Index Structure. 

 

TEXT BOOKS: 

1. Database Management Systems, Raghurama Krishnan, Johannes Gehrke, Tata Mc 

Graw Hill 

3rd Edition 

2. Database System Concepts, Silberschatz, Korth, Mc Graw hill, V edition. 

 

REFERENCE BOOKS: 

1. Database Systems design, Implementation, and Management, Peter Rob & 

Carlos Coronel 7th Edition. 

2. Fundamentals of Database Systems, Elmasri Navrate, Pearson Education 

3. Introduction to Database Systems, C. J. Date, Pearson Education 

4. Oracle for Professionals, The X Team, S.Shah and V. Shah, SPD. 

5. Database Systems Using Oracle: A Simplified guide to SQL and PL/SQL, Shah, PHI. 

6. Fundamentals of Database Management Systems, M. L. Gillenson, Wiley Student 

Edition. 
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EC862PE: SYSTEM ON CHIP ARCHITECTURE (PE – VI) 

 

B.Tech. IV Year II Semester L  T P C 

3 0 0 3 

Prerequisite: Embedded System Design 

 

Course Objectives: 

• To introduce the architectural features of system on chip. 

• To imbibe the knowledge of customization using case studies. 

 

Course Outcomes: 

• Expected to understand SOC Architectural features. 

• To acquire the knowledge on processor selection criteria and limitations 

• To acquires the knowledge of memory architectures on SOC. 

• To understands the interconnection strategies and their customization on SOC. 

 

Cours

e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 

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

CO3 3 3 2 2 3 1 1 - - - - 1 

CO4 3 3 2 2 3 1 1 - - - - 1 

 

UNIT - I: 

Introduction to the System Approach: System Architecture, Components of the 

system, Hardware & Software, Processor Architectures, Memory and Addressing. 

System level interconnection, An approach for SOC Design, System Architecture 

and Complexity. 

 

UNIT - II: 

Processors: Introduction, Processor Selection for SOC, Basic concepts in 

Processor Architecture, Basic concepts in Processor Micro Architecture, Basic 

elements in Instruction handling. Buffers: minimizing Pipeline Delays, Branches, 

More Robust Processors, Vector Processors and Vector Instructions extensions, 

VLIW Processors, Superscalar Processors. 

 

UNIT - III: 

Memory Design for SOC: Overview of SOC external memory, Internal Memory, 

Size, Scratchpads and Cache memory, Cache Organization, Cache data, Write 

Policies, Strategies for line replacement at miss time, Types of Cache, Split – I, 

and D – Caches, Multilevel Caches, Virtual to real translation, SOC Memory  
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System, Models of Simple Processor – memory interaction. 

 

UNIT - IV: 

Interconnect Customization: Inter Connect Architectures, Bus: Basic 

Architectures, SOC Standard Buses, Analytic Bus Models, Using the Bus model, 

Effects of Bus transactions and contention time. SOC Customization: 

 

UNIT - V: 

Configuration: An overview, Customizing Instruction Processor, Reconfiguration 

Technologies, Mapping design onto Reconfigurable devices, Instance- Specific 

design, Customizable Soft Processor, Reconfiguration - overhead analysis and 

trade-off analysis on reconfigurable Parallelism. 

 

TEXT BOOKS: 

1. Computer System Design System-on-Chip by Michael J. Flynn and Wayne 

Luk, Wiely India Pvt. Ltd. 
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2. ARM System on Chip Architecture – Steve Furber –2nd Ed., 2000, Addison Wesley 

Professional. 

 

REFERENCE BOOKS: 

1. Design of System on a Chip: Devices and Components – Ricardo Reis, 1st Ed., 2004, 

Springer 

2. Co-Verification of Hardware and Software for ARM System on Chip 

Design (Embedded Technology) – Jason Andrews – Newnes, BK and 

CDROM 

3. System on Chip Verification – Methodologies and Techniques –Prakash 

Rashinkar, Peter Paterson and Leena Singh L, 2001, Kluwer Academic 

Publishers. 
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EC863PE: WIRELESS SENSOR NETWORKS (PE – V) 

 

B.Tech. IV Year II Semester L T P C 

3 0 0  3 

Prerequisite: Analogue and Digital Communications 

 

Course Objectives: 

• To acquire the knowledge about various architectures and applications of Sensor 

Networks 

• To understand issues, challenges and emerging technologies for wireless sensor 

networks 

• To learn about various routing protocols and MAC Protocols 

• To understand various data gathering and data dissemination methods 

• To Study about design principals, node architectures, hardware and 

software required for implementation of wireless sensor networks. 

 

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

• Analyze and compare various architectures of Wireless Sensor Networks 

• Understand Design issues and challenges in wireless sensor networks 

• Analyze and compare various data gathering and data dissemination methods. 

• Design, Simulate and Compare the performance of various routing and MAC protocol 

 
Cours
e 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 1 1 - - - - 1 
CO2 3 3 2 2 1 1 1 - - - - 1 
CO3 3 3 2 2 3 1 1 - - - - 1 
CO4 3 3 2 2 3 1 1 - - - - 1 

 

UNIT - I: 

Introduction to Sensor Networks, unique constraints and challenges, Advantage of 

Sensor Networks, Applications of Sensor Networks, Types of wireless sensor 

networks 

 

UNIT - II: 

Mobile Ad-hoc Networks (MANETs) and Wireless Sensor Networks, Enabling 

technologies for Wireless Sensor Networks. Issues and challenges in wireless sensor 

networks 

 

UNIT - III: 

Routing protocols, MAC protocols: Classification of MAC Protocols, S-MAC 

Protocol, B-MAC protocol, IEEE 802.15.4 standard and ZigBee 

 

UNIT - IV: 

Dissemination protocol for large sensor network. Data dissemination, data  
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gathering, and data fusion; Quality of a sensor network; Real-time traffic support 

and security protocols. 

 

UNIT - V: 

Design Principles for WSNs, Gateway Concepts Need for gateway, WSN to 

Internet Communication, and Internet to WSN Communication. 

Single-node architecture, Hardware components & design constraints, 

Operating systems and execution environments, introduction to TinyOS and nesC. 

 

TEXT BOOKS: 

1. Ad-Hoc Wireless Sensor Networks- C. Siva Ram Murthy, B. S. Manoj, Pearson 

2. Principles of Wireless Networks – Kaveh Pah Laven and P. Krishna Murthy, 2002, PE 

REFERENCE BOOKS: 

1. Wireless Digital Communications – Kamilo Feher, 1999, PHI. 

2. Wireless Communications-Andrea Goldsmith, 2005 Cambridge University Press. 

3. Mobile Cellular Communication – Gottapu Sasibhushana Rao, Pearson Education, 

2012. 

4. Wireless Communication and Networking – William Stallings, 2003, PHI. 
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EC721OE: ELECTRONIC SENSORS (OE - II) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0  3 

Course Objectives: 

1. To teach the characterization of sensors. 

2. to provide knowledge on working of Electromechanical, Thermal, 

Magnetic and radiation sensors 

3. To provide basic Understanding of Electro analytic and smart sensors 

4. provide different applications of sensors. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Learn about sensor Principle, Classification and Characterization. 

2. Explore the working of Electromechanical, Thermal, Magnetic radiation and 

Electro analytic sensors. 

3. Understand the basic concepts of Smart Sensors. 

4. Design a system with sensors. 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 1 1 1 1 - - - - 1 - - 1 

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

CO3 1 1 1 1 - - - - 1 - - 1 

CO4 2 2 3 2 - - - - 1 - - 1 

 

UNIT – I: Sensors / Transducers: Principles, Classification, Parameters, 

Characteristics, Environmental Parameters (EP), Characterization 

Electromechanical Sensors: Introduction, Resistive Potentiometer, Strain Gauge, 

Resistance Strain Gauge, Semiconductor Strain Gauges -Inductive Sensors: 

Sensitivity and Linearity of the Sensor – Types-Capacitive Sensors: Electrostatic 

Transducer, Force/Stress Sensors Using Quartz Resonators, Ultrasonic Sensors 

 

UNIT – II: Thermal Sensors: Introduction ,Gas thermometric Sensors ,Thermal 

Expansion Type Thermometric Sensors ,Acoustic Temperature Sensor ,Dielectric 

Constant and Refractive Index thermo sensors ,Helium Low Temperature 

Thermometer ,Nuclear Thermometer ,Magnetic Thermometer 

,Resistance Change Type Thermometric Sensors, Thermo emf Sensors, Junction 

Semiconductor Types, Thermal Radiation Sensors, Quartz Crystal Thermoelectric 

Sensors, NQR Thermometry, Spectroscopic Thermometry, Noise Thermometry, 

Heat Flux Sensors 

 

UNIT- III: Magnetic sensors: Introduction, Sensors and the Principles Behind,  
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Magneto-resistive Sensors, Anisotropic Magneto resistive Sensing, Semiconductor 

Magneto resistors, Hall Effect and Sensors, Inductance and Eddy Current Sensors, 

Angular/Rotary Movement Transducers, Synchros. 

 

UNIT – IV: Radiation Sensors: Introduction, Basic Characteristics, Types of 

Photo resistors/ Photo detectors, Xray and Nuclear Radiation Sensors, Fibre Optic 

Sensors Electro analytical Sensors: The Electrochemical Cell, The Cell Potential - 

Standard Hydrogen Electrode (SHE), Liquid Junction and Other Potentials, 

Polarization, Concentration Polarization, Reference Electrodes, Sensor Electrodes, 

Electro ceramics in Gas Media. 

 

UNIT - V Smart Sensors: Introduction, Primary Sensors, Excitation, 

Amplification, Filters, Converters, Compensation, Information Coding/Processing - 

Data Communication, Standards for Smart Sensor Interface, the Automation 

Sensors –Applications: Introduction, On-board Automobile Sensors (Automotive 

Sensors), Home Appliance Sensors, Aerospace Sensors, Sensors for Manufacturing 

– Sensors for environmental Monitoring 

 

TEXT BOOKS: 

1. “Sensors and Transducers - D. Patranabis” –PHI Learning Private Limited., 2003. 

2. Introduction to sensors- John veteline, aravindraghu, CRC press, 2011 

 

REFERENCE BOOKS: 

1. Sensors and Actuators, D. Patranabis, 2nd Ed., PHI, 2013. 

2. Make sensors: Terokarvinen, kemo, karvinen and villeyvaltokari, 1st 

edition, maker media, 2014. 

3. Sensors handbook- Sabriesoloman, 2nd Ed. TMH, 2009 
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EC722OE: ELECTRONICS FOR HEALTH CARE (OE-II) 

 

B.Tech. IV Year I Semester L T P C 

3 0 0 3 

Course Objective: 

1. To provide knowledge on Health care data 

2. To demonstrate need of Electronics in Health Care. 

3. To give basic knowledge on electronic equipments used in medical field. 

 

Course Outcomes: Upon completion of this course, the students will be able to 

1. Know about health care data and its conversion to information and to knowledge. 

2. Acquire knowledge on (Electronic Health Records) EHRs and their Implementation. 

3. Understand the working of electronic devices used for the patient monitoring. 

4. Know the concepts of Telemedicine and therapeutic devices used inside the human 

body 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2 - 1 - - - - 1 - - 1 

CO2 1 1 - 1 - - - - 1 - - 1 

CO3 1 1 - 1 - - - - 1 - - 1 

CO4 1 1 - 1 - - - - 1 - - 1 

 

UNIT - I: Health care data, Information and Knowledge: Definitions and 

Concepts, Converting Data to Information to Knowledge, Clinical Data 

Warehouses, What makes Health Informatics Difficult, Why Health IT fails 

Sometimes, Terminology of Analytics, Challenges to Data Analytics, Research and 

application of analytics, Role of Informatics in analytics. 

 

UNIT - II: Electronic Health Records: Introduction, Need for Electronic Health 

Records, Institute of Medicine’s Vision for EHRs, Electronic Health Record Key 

Component, Electronic Prescribing, Electronic Health Record Adoption, Electronic 

Health Record Adoption and Meaningful use Challenges, Electronic Health Record 

Examples, Logical Steps to Selecting and Implementing an EHR 

 

UNIT- III: Patient Monitoring Systems: System Concepts, Cardiac Monitor, 

Bedside Patient Monitoring Systems, Central Monitors, Measurement of Heart Rate, 

Measurement of Pulse Rate, Blood Pressure Measurement, Measurement of 

Temperature, Measurement of Respiration Rate, Catheterization Laboratory 

Instrumentation. 

 

UNIT- IV: Biomedical Telemetry and Telemedicine: Wireless Telemetry, Single 
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Channel Telemetry Systems, Multi-channel Wireless Telemetry Systems, Multi-

patient Telemetry, Implantable Telemetry Systems, Transmission of Analog 

Physiological Signals, Over Telephone, Telemedicine. 

 

UNIT- V: Therapeutic devices: Need for Cardiac Pacemaker, Implantable 

Pacemakers, DC Defibrillator, Electronics in the Anaesthetic Machine. 

 

TEXT BOOKS: 

1. Robret E. Hoyt MD FACP “Health Informatics” sixth edition 2007. 

2. R. S. Kandpur “Biomedical Instrumentation Technology and Applications” 

second edition Tata McGraw-Hill. 

REFERENCE BOOKS: 

1. Edward H. Shortlliffe, James J.Cimino “Biomedical Informatics, Computer 

applications in Health care and Biomedicine” third edition Springer. 

2. G.V.R.K. Acharyulu, Bhimaraya Metri, L. Kalyan Viswanath REDDY 

“Health care and Hospital Management Contemporary Issues and 

Strategies”. 
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EC831OE: MEASURING INSTRUMENTS (OE - III) 

 

B.Tech. IV Year II Semester L T P C 

3 0 0  3 

Course Objectives: 

1. To provide basic knowledge in transduction principles, sensors and transducer 

technology and measurement systems. 

2. To provide better familiarity with the concepts of Sensors and Measurements. 

3. To provide the knowledge of various measurement methods of physical 

parameters like velocity, acceleration, force, pressure and viscosity. 

 

Course Outcomes: Upon Completion of this course the student is 

1. Able to identify suitable sensors and transducers for real time applications. 

2. Able to translate theoretical concepts into working models. 

3. Able to understand the basics of measuring devices and use them in relevant situation. 

 
Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 1 1 1 1 - - - - 1 - - 1 
CO2 2 2 2 1 - - - - 1 - - 1 
CO3 1 1 1 1 - - - - 1 - - 1 

 

UNIT-I Introduction to measurements: Physical measurement, Forms and 

methods of measurements, Measurement errors, Statistical analysis of measurement 

data, Probability of errors, Limiting errors, Standards, Definition of standard units, 

International standards, Primary standards, Secondary standards, Working 

standards, Voltage standard, Resistance standard, Current standard, Capacitance 

standard, Time and frequency standards. 

 

UNIT - II Passive Sensors Resistive Sensors: Potentiometers, Strain Gages, 

Resistive Temperature Detectors (RTDs), Thermistors, Light-dependent Resistors 

(LDRs), Resistive Hygrometers, Capacitive Sensors: Variable capacitor, 

Differential capacitor, Inductive Sensors: Reluctance variation sensors, Eddy 

current sensors. 

 

UNIT - III Metrology: Measurement of length – Plainness – Area – Diameter 

– Roughness – Angle – Comparators – Gauge Blocks, Optical Methods for length 

and distance measurements. Velocity and Acceleration Measurement: Relative velocity 

– Translational and Rotational velocity measurements – Revolution counters and 

Timers - Magnetic and Photoelectric pulse counting stroboscopic methods, 

Accelerometers- different types, Gyroscopes-applications. 

 

UNIT - IV Force and Pressure Measurement: Gyroscopic Force Measurement – 

Vibrating wire Force transducer. Basics of Pressure measurement –Manometer  
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types – Force-Balance and Vibrating Cylinder Transducers – High- and Low-

Pressure measurement 

 

UNIT - V Flow: Density and Viscosity Measurements: Flow Meters- Head type, Area 

type (Rota meter), electromagnetic type, Positive displacement type, Density 

measurements – Strain Gauge load cell method – Buoyancy method. Units of 

Viscosity, Two float viscorator –Industrial consistency meter 

 

TEXT BOOKS: 

1. Measurement Systems – Applications and Design – by Doeblin E.O., 

4/e, McGraw Hill International, 1990. 
2. Principles of Industrial Instrumentation – Patranabis D. TMH. End edition 1997. 

 

REFERENCE BOOKS: 

1. Sensor Technology Hand Book – Jon Wilson, Newne 2004. 

2. Instrument Transducers – An Introduction to their Performance and design – 

by Herman K.P. Neubrat, Oxford University Press. 
3. Measurement system: Applications and Design – by E.O. Doeblin, McGraw Hill 

Publications. 

4. Electronic Instrumentation by H.S. Kalsi. 
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EC832OE: COMMUNICATION TECHNOLOGIES (OE-III) 

 

B.Tech. IV Year II Semester L T P C 

3 0 0  3 

Course Objectives: 

1. To give an overview of Source-Destination communication. 

2. To provide the different modes of communication technologies like wireless 

and cellular mobile networks. 

3. To make familiar with the generations of communications like 1G, 2G, 3G, 4G and 

5G. 

4. To give brief explanation on security of network and its management. 

 

Course Outcomes: Upon completing this course, the student will be able to 

1. Understand the information theory and its coding styles. 

2. Acquire knowledge on satellite communication and broadcasting services. 

3. Know GSM, LTE and 5G mobile networks. 

4. Know about network security through encryption and decryption. 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 1 1 1 1 - - - - 1 - - 1 

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

CO3 1 1 - 1 - - - - 1 - - 1 

CO4 1 1 - 1 - - - - 1 - - 1 

 

UNIT - I: 

Information Theory: Shanon Capacity, Multimedia Data, Data Processing, 

Boolean Logics, Information Content, Entropy, Source Coding, Channel Coding, 

Modulation Schemes, Internet. 

 

UNIT - II: 

Wireless Communication Technologies: WLAN, Wifi, Bluetooth, Other Wireless 

PAN And WAN Technologies, Satellite Communications, Broadcast Services. 

 

UNIT - III: 

Cellular Mobile Networks: GSM(2G), UMTS (3G), LTE(4G), 5G Mobile 

Networks, Mobile Network Planning Aspects. 

 

UNIT - IV: 

Free Space Optical Communications: Optical Fiber, FTTC, FTTH, FTTBS, Free 

Space Optical Link, Channel Model with Different Factors, Deep Space Optical 

Communications. 
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UNIT - V: 

Network Security and Management: Symmetrical Encryption, Asymmetrical 

Encryption, Authentication, Hash-Value, Integrity Check, Telecommunications 

Management Network, SNMP, Functionalities of Network Management, Trends 

and Future Development. 

 

TEXT BOOKS: 

1. Shun-Ping Chen, “Fundamentals of Information and Communication Technologies” 

2020 

2. B.P. Lathi, “Communication systems”- BS Publications, 2006. 

 

REFERENCE BOOKS: 

1. Simon Haykin, John Wiley “Digital Communications” 2005. 

2. Herbert Taub, Donald L Schilling Gautham Saha “Principles of 

Communication systems” 3rd edition McGraw-Hill 2008. 
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EC833OE: FUNDAMENTALS OF SOCIAL NETWORKS 

(OE-III) 

 

B.Tech. IV Year II Semester L T P C 

3 0 0  3 

Course Objectives: 

1. To give overview on social networks. 

2. To make social media, information networks and world wide web concepts more 

familiar. 

3. To provide knowledge on social network ties. 

4. To provide knowledge on power laws related to information networks. 

 

Course outcomes: upon completing this course the students will be able to 

1. Understand concepts like small-world experiment and snowball sampling 

related to social networks. 

2. Get knowledge on ties, weak ties and their strength. 

3. Know about structure of the web, modern web search, link analysis using hubs. 

4. Acquire knowledge on power laws and analysis of Rich-get-Richer phenomena. 

 

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 1 1 - 1 - - - - 1 - - 1 

CO2 1 1 - 1 - - - - 1 - - 1 

CO3 1 1 1 1 - - - - 1 - - 1 

CO4 1 1 1 1 - - - - 1 - - 1 

 

UNIT - I: Introduction to social networks: The Empirical Study of Social 

Networks, Interviews and Questionnaires, Direct Observation, Data from Archival 

or Third-Party Records, Affiliation Networks, The Small-World Experiment, 

Snowball Sampling, Contact Tracing, and Random Walks. 

 

UNIT - II: Graph theory and Social Networks: Basic definitions, Paths and 

Connectivity, The strength of weak ties, Tie Strength and Network Structure in 

Large-Scale Data, Tie strength, social media, passive engagement. 

 

UNIT - III: Information networks and World Wide Web: The World Wide Web, 

Information Networks, Hypertext, and Associative Memory, The Web as a Directed 

Graph, The Bow-Tie Structure of the Web, the emergence of web 2.0, Searching the 

Web: The Problem of Ranking Link Analysis using Hubs and Authorities, 

PageRank, Applying Link Analysis in Modern Web Search. 
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UNIT - IV: Power Laws and Rich-Get-Richer Phenomena: Popularity as a 

Network Phenomenon, Power Laws, Rich-Get-Richer Models, The Unpredictability 

of Rich-Get-Richer Effects, The Long Tail, The Effect of Search Tools and 

Recommendation Systems, Advanced Material: Analysis of Rich-Get- Richer 

Processes. 

 

UNIT - V: The Small-World Phenomenon: Six Degrees of Separation, Structure 

and Randomness, Decentralized Search, Modeling the Process of Decentralized 

Search, Empirical Analysis and Generalized Models, Core-Periphery Structures and 

Difficulties in Decentralized Search, Advanced Material: Analysis of Decentralized 

Search. 

 

TEXT BOOKS: 

1. M. E. J. Newman “Networks an introduction” Oxford University Press 2010. 

2. Networks, Crowds and Markets by David Easley and Jon Kleinberg, 

Cambridge University Press, 2010. 

REFERENCE BOOKS: 

1. Social and Economic Networks by Matthew O. Jackson, Princeton University Press, 

2010. 

2. Maksim Tsvetovat and Alexander Kouznetsov. “Social Network Analysis for 

Startups”. O’Reilly Media, 2011. 

 

 

 

 

 

 


