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140615 DC Digital Signal 50 10 20 20 60 20 20 200 31 -] 2 4
Processing

Digital Signal Processing (140615)

Course Objectives: understanding of the fundamental concepts of digital signal processing, designing of
digital filters, and brief knowledge about the Multirate digital signal processing.

Unit | Review of Transform Domain Techniques: Review of discrete time signals and systems, Properties
and applications of discrete time Fourier transform, Review of Z transform, Analysis of minimum phase,
maximum phase and inverse system.

Unit Il Discrete Fourier Transform (DFT): Introduction and properties of DFT, Computation of circular
convolution using DFT, Decimation in time FFT algorithm, Decimation of frequency FFT algorithm with
radix-2, and radix-4.

Unit 111 Digital Filters (Part-1): Characteristics of practical frequency selective filters, Various signal flow
graph structure of IIR filters. IR Filter design: Overview of Butterworth, Chebyshev and Elliptic
approximations, Design of discrete time IIR filters using Impulse invariant, and Bilinear transformation
methods, Spectral transformation of 1IR filters.

Unit IV Digital Filters Part-11: Introduction and Signal flow graph structure of FIR Filter.

FIR Filter design: Symmetric, and Asymmetric FIR filters, Design of linear phase FIR filters using windows,
and Frequency sampling method, Design of Optimum Equiripple linear phase FIR filters, Design of FIR
differentiators.

Unit V Multirate Digital Signal Processing: Introduction, Decimation and Interpolation, Sampling rate
conversion by a Rational factor.

Implementation of Sampling rate Conversion: Sampling rate conversion with Cascaded integrator, Comb
filters,Polyphase structures for decimation, and interpolation filters, Application of multirate signal processing.

Text Books:

1. John. G. Proakis, “Digital Signal Processing”, 4" Edition, Pearson Education.

2. Oppenheim and Schafer, “Digital Signal Processing”, 2" Edition, PHI Learning.

Reference Books:

1. Johnny R. Johnson, “Introduction to Digital Signal Processing”, 1* Edition, PHI Learning.

2. Rabiner and Gold, “Theory and Application of Digital Signal Processing”,3" Edition, PHI Learning.

3. Ingle and Proakis, “Digital Signal Processing- A MATLAB based Approach”, 3" Edition, Thompson,
Cengage Learning.

Course Outcomes:

After successful completion of the course, students will be able to:

CO1. Analyze discrete time system using transform methods.

CO2. Compute DFT using FFT algorithms.

CO3. Design IIR Filters.

CO4. Design FIR Filters.

CO5. Apply the concept of multi-rate signal processing in practical applications.
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200616 DC VLSI Design 50 10 20 20 60 20 20 200 3 -] 2 4

VLSI Design (140616)

Course objectives: To understand the fundamental properties of digital CMOS logic circuits using basic
MOSFET equations and to develop skills for various logic circuits using CMOS design.

Unit | MOS Transistor: The Metal Oxide Semiconductor (MOS) Structure, The MOS System under External
Bias, Structure and Operation of MOS Transistor (MOSFET), MOSFET Current-Voltage Characteristics,
MOSFET Scaling and Small-Geometry Effects, MOSFET Capacitances.

Unit 11 MOS Inverters Static Characteristics: Introduction, Voltage Transfer Characteristic (VTC), Noise
Immunity and Noise margins, Resistive-Load Inverter, Inverters with n-Type MOSFET Load and CMOS
Inverter, DC Characteristics of CMOS Inverter, Calculation of VIL, VIH, VOL, VOH and Vth, Design of
CMOS Inverters, Supply Voltage Scaling in CMOS Inverters, Power and Area considerations.

Unit 111 MOS Inverters Dynamic Characteristics: Switching Characteristics and Interconnect Effects,
Switching Characteristics of CMOS Inverter- Delay-Time Definitions, CMOS Propagation Delay, Calculation
of Delay times, Power Dissipation-Switching, Short-Circuit and Leakage Components of Energy and Power,
Power-Delay Product.

Unit IV CMOS Logic Structures and Layout Design: Combinational MOS logic circuits- CMOS Logic
circuits (NAND, NOR and Complex Logic Gates, Multiplexers etc.), CMOS Transmission Gates (Pass Gates).
CMOS n-Well Process, layout design rules, layout design of CMOS Inverter, designing of stick diagram.

Unit V Semiconductor Memories and Low-Power CMOS Logic Circuits: Semiconductor memories: non-
volatile and volatile memory devices, flash memories, SRAM cell design, 1T DRAM cell design, dynamic
CMOS logic circuits, domino logic CMOS circuits.

Text Books
1. Sung-Mo Kang & Yusuf Leblebici, “CMOS Digital Integrated Circuits — Analysis and Design”, 3rd
Edition, Tata McGraw-Hill, New Delhi, 2003.
2. Jan M. Rabaey, Anantha Chandrakasan and Borivoje Nikolic, “Digital Integrated Circuits: a design
perspective”, 2nd Edition, Pearson Education, 2003.
Reference Books
1. David A. Hodges, Horace G. Jackson, Resve A. Saleh, “Analysis and Design of Digital Integrated
Circuits: In Deep Submicron Technology”, McGraw, 2003.
2. David A. Johns and Ken Martin, “Analog Integrated Circuit Design” John Wiley and Sons Inc., 1997.
3. Neil Weste and David Harris, “CMOS VLSI Design: A Circuits and Systems Perspective”, 4th Edition,
Addison-Wesley, 2010
4. John P.Uyemura, “CMOS Logic Circuit Design”, Springer International Edition.2005.Logic Circuit
Design”, Springer International Edition.2005.

Course Outcome:

After completion of the course the students will be able to:

CO1. Analyze the working of CMOS Transistors in different Modes of Operation.

CO2. Derive the Static Characteristics of Resistive Load, N-Type MOSFET Load CMOS Inverters.
CO3. Evaluate the Propagation Delay and Power Dissipation of a CMOS Inverter.

CO4. Designa CMOS Logic Circuit and Layout Design for a Given Boolean Function.

CO5. Analyze the Design and Operation of Various Semiconductor Memories.
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140617 MC Acrtificial 50 10 20 20 60 20 20 200 3| -] 2 4
Intelligence &
Machine
Learning

Avrtificial Intelligence & Machine Learning (140617)

Course Obijectives: To provide the fundamental knowledge of Artificial Intelligence, Neural Network and
Machine Learning, to present the basic representation and reasoning paradigms used in Al & ML, to understand
the working of techniques used in Al & ML.

Unit — I Introducing Artificial Intelligence: Definition, Goals of Al, Task of Al, Computation, Psychology
and Cognitive Science. Perception, Understanding, and Action. Artificial intelligence vs machine learning vs
deep learning and other related fields. Applications of Artificial intelligence and Machine Learning in the real
world.

Unit — Il Problem, Problem Space and Search:Production System, Blind Search: BFS & DFS, Heuristic
Search, Hill Climbing, Best First Search

Introduction to Neural Networks:History, Biological Neuron, Artificial Neural Network, Neural Network
Architectures, Classification, & Clustering

Unit — 111 Introduction to Machine Learning: Traditional Programming vs Machine learning. Key Elements
of Machine Learning: Representation, process (Data Collection, Data Preparation, Model selection, Model
Training, Model Evaluation and Prediction), Evaluation and Optimization. Types of Learning: Supervised,
Unsupervised and reinforcement learning. Regression vs classification problems.

Unit — IV:Supervised Machine Learning: Linear regression:implementation, applications & performance
parameters. Decision tree classifier, terminology, classification vs regression trees, tree creation with Gini index
and information gain, IDE3 algorithms, applications and performance parameters. Random forest classifier.
Case study on regression and classification for solving real world problems.

Unit — V:Unsupervised Machine Learning: Introduction, types: Partitioning, density based, DBSCAN,
distribution model-based, hierarchical, Agglomerative and Divisive, Common Distance measures, K-means
clustering algorithm. Case study on clustering for solving real world problems.

Text Books/Reference Books:

Artificial Intelligence: A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice Hall.
Artificial Intelligence: Elaine Rich, Kevin Knight, Mc-Graw Hill.

Introduction to Al & Expert System: Dan W. Patterson, PHI.

Pattern Recognition and Machine Learning, Christopher M. Bishop

Introduction to Machine Learning using Python: Sarah Guido

Machine Learning in Action: Peter Harrington

©ONo O A~®

Course Qutcomes:

After successful completion of the course, students will be able to:

COS5. Define basic concepts of Artificial Intelligence & Machine Learning.

COG6. Illustrate various techniques for search and processing..

COa3.Identify various types of machine learning problems and techniques.
CO4.Analysis various techniques in Artificial Intelligence, ANN & Machine Learning.
COb5.Apply Al and ML techniques to solve real world problems.

CO6.Build Al enabled intelligent systems for solving real world problems.

Department of Electronics Engineering
MITS Gwalior




B.Tech. VI Semester (Electronics Engineering)

18

Subject Category Subject Name Theory Slot Practical Slot Total | Contact Total
Code Code Mark | Hriweek | Credit
End Proficie Mid Quiz/ End Labwork | Skill S Ll T| P S
Sem ncy in Sem Assignment | Sem & based
Mark | Subject Marks Marks Mark | Sessional | mini
S course Mark proj
1000007 MAC Intellectual 50 10 20 20 - 100 2 2
Property Rights

Course Obijectives: To acquaint the learners with the basic concepts of Intellectual Property Rights. To

Intellectual Property Rights (1000007)

develop expertise in the learners in IPR related issues and sensitize the learners with emerging issues in IPR and
the rationale for the protection of IPR.

UNIT — I: Introduction: Introduction to IPRs, Basic concepts and need for Intellectual Property — Meaning
and practical aspects of Patents, Copyrights, Geographical Indications, IPR in India and Abroad. Nature of
Intellectual Property, Industrial Property, technological Research, Inventions and Innovations — Important

examples of IPR.

UNIT - II: Intellectual Property Rights: The IPR tool kit, Patents, the patenting process, Patent cooperation
treaties: International Treaties and conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act.

UNIT — 111 Intellectual Property Protections: IPR of Living Species, protecting inventions in

biotechnology, protections of traditional knowledge, biopiracy and documenting traditional knowledge, Digital
Innovations and Developments as Knowledge Assets — IP Laws, Cyber Law and Digital Content Protection.
Case studies: The basmati rice issue, revocations of turmeric patent, revocation of patent.

UNIT — 1V: Exercising and Enforcing of Intellectual Property Rights: Rights of an IPR owner, licensing

agreements, criteria for patent infringement. Case studies of patent infringement, IPR — a contract, unfair

competitions and control, provisions in TRIPs.

UNIT- V: Role of Patents in Product Development & amp: Commercialization, Recent changes in IPR laws
impacting patents and copy rights, intellectual cooperation in the science and allied industry. Patentable and
non-patentable research. Case studies

Reference Books:

1. P.B. Ganguli, Intellectual Property Rights: Unleashing the Knowledge Economy. Tata Mc Graw Hill, 2001.
2. Steve Smith, The Quality Revolution.1% ed., Jaico Publishing House, 2002.
3. Kompal Bansal and Praishit Bansal. Fundamentals of IPR for Engineers, 1% Edition, BS Publications, 2012.
4. Prabhuddha Ganguli. Intellectual Property Rights. 1% Edition, TMH, 2012.

Course Outcomes: At the end of this course, the student will be able to

COL. Imbibe the knowledge of Intellectual Property and its protection through various laws
CO2. Apply the knowledge of IPR for professional development
COa3. Develop a platform for protection and compliance of Intellectual Property Rights &amp; knowledge
CO4. Create awareness amidst academia and industry of IPR and Copyright compliance

CO5. Deliver the purpose and function of IPR and patenting.
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