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REGULATIONS 2024
M.E. APPLIED ELECTRONICS
CHOICE BASED CREDIT SYSTEM
CURRICULUM FOR SEMESTERS I TO IV

SEMESTER -1
S. COURSE
No. | CODE | COURSETITLE CATEGORY| L |T| P | C
THEORY
1. | 24PMA101 Applied .Mathcrrllatlcs for FC 3 11 o 4
Electronics Engineers
2. | 24PRM101 }Qpcl;carch Methodology and RM 2 lol o 2
Advanced Digital Signal
3. | 24PECI101
Processing PC 3 ol 3
Semiconductor Devices and
4. 3
24PEC102 Misdéliti pPC 3
5. | 24PEC103 | Digital CMOS VLSI Design BC 3
6. Audit Course — [* AC 2 0] 0 0
THEORY CUM PRACTICAL
7. | 24PECI101 Adv'anccd Digital System pC 3 ol 2 4
Design )
PRACTICAL
Electronics System Design
8. 24PECI111 o PC 0 0| 3 15
9. | 24PECI112 | Signal Processing Laboratory PC 0 0| 3 1.5
Total Credits | 19 | 1 | 8 22
*Audit course is optional
SEMESTER - II
S. COURSE
NO. CODE COURSE TITLE CATEGORY | L | T P C
THEORY
Analog and Mixed Signal IC
1. 24PEC201 Desien PC 310 0 3
2 24PEC202 | Industrial Internet of Things PC 3 0 0 3
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3 24PEC203 Comp.utcr Vision & Machine PC 3 0 0 3
Learning
4. Professional Elective | PE 3 0 0 3
5; Profcssional Elective I1 PE 3 0 0 3
6. Audit Course — I1* AC 2 0 0 0
THEORY CUM PRACTICAL
7. | 24PECI201 | Embedded Systems [ Pc |3]o] 2] 4
PRACTICAL
8. | 24PEC211 | VLSI Design Laboratory PC 00| 4 2
9. | 24PEC212 | Mini Project with seminar EE 00| 2 1
Total Credits 200 0 22
SEMESTER - 111
S. COURSE
NO CODE COURSE TITLE CATEGORY | L T P | C
THEORY
1. Professional Elective III PE 3 0 0 3
2. Professional Elective TV PE 3 0| 0|3
3. Professional Elective V PE 3 0 2 4
4, Open Elective OE 3 0 0 3
5. 24PEC315 | Project Work I EE 0 0 12 | 6
Total Credits 12 0 14 | 19
SEMESTER - 1V
S. COURSE COURSE TITLE CATEGORY | L T|P| C
NO. CODE
PRACTICAL

1. 24PEC411 | Project Work II EE 0 0 |24 12
Total Credits | 0 0 |24 12

Total Credits:75
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PROFESSIONAL ELECTIVES

S.NO. [COURSE CODE| COURSE TITLE CATEGORY (L |(T|P|C
PROFESSIONAL ELECTIVE I
Applications Specific Integrated
1. 24PECP201 Circuits PE 310/0]3
Computer Architecture and Parallel
2. 24PECP202 Pl-ocessing PE 3t0(0(3
3. 24PECP203 | Automotive Electronics PE 3/10(0]3
4, 24PECP204 | Robotics PE 310(0(3
Soft Computing and Optimization
5. 24PECP205 | Techniques PE 3(0(0(3
PROFESSIONAL ELECTIVE II
1. 24PECP206 | RF System Design PE 310/0(3
Electromagnetic Interference
2. 24PECP207 | and Compatibility PE 3/0]0(3
3. 24PECP208 | VLSI Design Techniques PE 3/0(0]3
4. 24PECP209 | Nano Technologies PE 3(o0l0]3
5. 24PECP210 | VLSI Testing | PE 3(0(0]3
Edge Analytics and Internet of
6. 24PECP211 | Things PE 3(0[0]3
PROFESSIONAL ELECTIVE III
1. | 24PECP301 | Quantum Computing PE 3/0{0]3
2. 24PECP302 VLSI for Wireless CommunicatiOn PE 310 0|3
3. 24PECP303 Micro Electro Mechanical Systems PE 310l0]3
4. 24PECP304 Hardware Secure Computing PE 310lo0]3
5. | 24PECP305 | CAD for VLSI Design PE 3{0[0]3
PROFESSIONAL ELECTIVE IV
1. 24PECP306 | Sensors and Actuators PE 3lolol3
Signal Integrity for High Speed
2. 24PECP307 | pesign PE 3/10(0(3
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24PECP308 | Consumer Electronics PE 3/l0l0]3
Advanced Microprocessors and
24PECP309 | Microcontrollers Architectures PE 310103
24PECP310 | Biomedical Signal Processing PE 31003
PROFESSIONAL ELECTIVE V
24PECP311 Modeling and Synthesis with HDL PE 310214
24PECP312 | Deep Learning PE 310(2]4
24PECP313 Advanced Digital Image Processing PE 30|24
24PECP314 | PCB Design& Fabrication PE 310(2]|4

LIST OF OPEN ELECTIVES FOR PG PROGRAMMES

:{;- ngSPS:E COURSE TITLE CATEGORY | L | T | P | C
1| 24PCEO01 | Environmental Sustainability OF 3{o|lo]?3
2 24PCEO02 | Vibration and Noise Control Strategies OE 3 101]0 3
3. 24PCEQO3 | Integrated Water Resources Management OE 310l o 3
4. 24PCEO04 | Environmental Impact Assessment OE 3lol o 3
> | 24PECOO01 | 10T for Smart Systems 0E 3{ofof3
6. 24PCS002 | Internet of Things and Cloud OE 310l o 3
7. 24PCS003 | Machine Learning and t)ecp Learning OE 3ol o 3
8 | 24PEEOO1 | Electric Vehicle Technology 0B 3 (oo 3
9 | 24PEEO02 | Renewable Energy Technology OE 3lo|o] 3
10. | 24PECO01 Biomedical Signal Processing OE 310 o0 3
11. | 24PECO02 | Robotics OE 3ol o 3
12 | 24PMBOO1 | Sustainable Management OE 3|ofo|3
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13. | 24PMBOO02 | Micro and Small Business Management OE 3lofo]?3
14. [ 24PMEOO1 Nanocomposite Materials OE 3 0| O 3
15. | 24PMEOO2 | Additive Manufacturing OE 310]0 8
AUDIT COURSES (AC)
Registration for any of these courses is optional to students
PERIODS PER
S. NO. ICOURSE WEEK
CODE COURSE TITLE REDITS
L T P
1. R4PACO01  [English for Research Paper Writing 2 0 0 0
2. [R4PACO002 [Disaster Management 2 0 0 0
3. PR4PACO003  [Constitution of India 2 | 0 |0 0
4. |24PAC004 |mmmuilb @evsHwiLh 2 0 0 0
CREDITS SUMMARY
S. Course Credits per Semester Total
NO. | Components I I I Iv | Credits
| FC 04 04
2. FC 16 15 31
| PE 06 10 16
4. RM 02 02
S OE 03 03
6. EE -1 01 06 12 19
7 AC v N
Total Credits 22 22 19 12 75

Total Credits for the entire Programme: 75
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24PMA101 | APPLIED MATHEMATICS FOR ELECTRONICS |[L [T [P][C
ENGINEERS 3 0 a

COURSE OBJECTIVES:

* To introduce the fundamentals of fuzzy logic.

* To understand the basics of random variables with emphasis on the standard
discrete and continuous distributions.

* To understand the basic probability concepts with respect to two dimensional
random variables. '

* To make students understand the notion of a Markov chain, and how simple
ideas of conditional probability and matrices can be used to give a thorough
and effective account of discrete — time Markov chains.

e To provide the required fundamental concepts in queueing models and apply
these techniques in networks, image processing.

UNIT-I | FUZZY LOGIC 42

Classical logic — Multivalued logics — Fuzzy propositions — Fuzzy qualifiers.

UNIT-1I PROBABILITY AND RANDOM VARIABLES 12

Probability — Axioms of probability — Conditional probability — Bayes theorem — Random
variables — Probability function — Moments — Moment generating functions and their properties
— Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Normal distributions —
Function of a random variable.

UNIT-II1 TWO DIMENSIONAL RANDOM VARIABLES 12

Joint distributions — Marginal and conditional distributions — Functions of two dimensional
random variables — Regression curve — Correlation.

UNIT-IV RANDOM PROCESSES 12

Classification — Stationary random process — Markov process — Markov chain — Poisson
process —Gaussian process - Auto correlation — Cross correlation.

UNIT-V QUEUEING MODELS 12

Poisson process — Markovian queues — Single and multi server models — Little’s
formula —Machine Interference model — Steady state analysis — Self service queue.

| L:60 | T:0 [ P:0 [ Total: 60 Periods |
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REFERENCES

1. Ganesh M., “Introduction to Fuzzy Sets and Systems, Theory and Applications”,
Academic Press, New York, 1997.

2. George J. Klir and Yuan B,” Fuzzy sets and Fuzzy logic” Prentice
Hall, New Delhi, 2006.

3. Devore J.L, “Probability and Statistics for Engineering and Sciences”, Cengage
learning, 9th

4. Edition, Boston, 2017.

5. Johnson R.A. and Gupta, C.B., “Miller and Freunds Probability and Statistics for
Engineers”, Pearson India Education, Asia, 9th Edition, New Delhi, 2017.

6. Oliver C. Ibe,” Fundamentals of applied probability and Random process”, Academic
press, Boston, 2014.

7. Gross D. and Harris C.M.,“Fundamentals of Queuing theory”, Willey
student,3rd Edition, New Jersey, 2004.
COURSE OUTCOMES

At the end of the course students should be able to

CO1: Apply the concepts of fuzzy sets, fuzzy logic, fuzzy prepositions and fuzzy quantifiers
and in relate.

CO2: Analyze the performance in terms of probabilities and distributions achieved by the
determined solutions.

CO3: Use some of the commonly encountered two dimensional random variables and extend to
multivariate analysis.

CO4: Classify various random processes and solve problems involving stochastic processes.
COS: Use queueing models to solve practical problems.

il
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o RESEARCH METHODOLOGY AND IPR LT P [C
24FRD (Common to M.E-AE, M.E - CSE, M.E - SE) 2 [0 [0 |2
COURSE OBJECTIVES:

« To design and implement various research methodologies

« To Apply appropriate data collection methods and design effective measurement
tools.

« To Analyze complex data using multivariate techniques, test hypotheses, and
present research findings clearly through written reports and oral presentations.

e« To Understand and apply key concepts, processes, and international frameworks
related to Intellectual Property Rights.

« To Understand the patent process, including the stages of application, examination,
and grant, and demonstrate knowledge of fundamental patenting principles.

UNIT-1 | RESEARCH DESIGN | 6

Overview of research process and design, Use of Secondary and exploratory data to answer
the research question, Qualitative research, Observation studies, Experiments and Surveys.

UNIT-II | DATA COLLECTION AND SOURCES [ 6

Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and
methods. Data - Preparing, Exploring, examining and displaying.

[ UNIT-III | DATA ANALYSIS AND REPORTING | 6

“Overview of Multivariate analysis, Hypotheses testing and Measures of Association.
Presenting Insights and findings using written reports and oral presentation.

UNIT-1IV | INTELLECTUAL PROPERTY RIGHTS | 6

Intellectual Property — The concept of IPR, Evolution and development of concept of IPR,
IPR development process, Trade secrets, utility Models, IPR & Bio diversity, Role of WIPO
and WTO in IPR establishments, Right of Property, Common rules of IPR practices, Types
and Features of IPR Agreement, Trademark, Functions of UNESCO in IPR maintenance.

UNIT-V | PATENTS [ 6

Patents — objectives and benefits of patent, Concept, features of patent, Inventive step,
Specification, Types of patent application, process E-filling, Examination of patent, Grant of
patent, Revocation, Equitable Assignments, Licences, Licensing of related patents, patent
agents, Registration of patent agents.

L:30 | T:0 | P:0 T: 30 PERIODS
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TEXT BOOKS

1. Cooper Donald R. Schindler Pamecla S and Sharma JK, “Business Rescarch
Methods™, Tata McGraw Hill Education, 11e (2012).
2. Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade
Secrets™, Entreprencur Press, 2007.
. David Hunt. Long Nguyen, Matthew Rodgers, “Patent searching: tools &techniques”,
Wiley, 2007.
4. The Institute of Company Sccretarics of India, Statutory body under an Act of
parliament, *“Professional Programme Intellectual Property Rights, Law and
practice”, September 2013

tad

REFERENCES

l. David Hunt, Long Nguyen, Matthew Rodgers, “Patent scarching: tools &
techniques™, Wiley, 2007. 12

2. The Institute of Company Secretaries of India, Statutory body under an Act of

parliament, “Professional Programme Intellectual Property Rights, Law and practice”,

September 2013.

COURSE OUTCOMES

At the end of the course students should be able to

-CO1: Demonstrate the ability to design and implement various research methodologies to
Address specific research questions.

CO2: Apply appropriate data collection methods, design effective measurement tools
CO3: Analyze complex data using multivariate techniques, test hypotheses, and present
Research findings clearly through written reports and oral presentations.

CO4: Understand the key concepts, processes, and international frameworks of Intellectual
Property Rights, and demonstrate knowledge.

COS: Understand the patent process, including application, examination, and grant, and
demonstrate knowledge of patenting principles.

Vo
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24PEC101 ADVANCED DIGITAL SIGNAL PROCESSING 3

1]

COURSE OBJECTIVES:

e To describe fundamental concepts of DSP and Discrete Transforms

e To design digital filters design

e To estimate power spectrum using non- parametric and parametric methods
e To analyze the Multirate Signal processing by decimation and interpolation.
« To apply the concept of multirate signal processing for various applications

UNIT-I | DIGITAL SIGNAL PROCESSING E

Sampling of analog signals - Selection of sampling frequency - Frequency response -
Transfer functions - Filter structures - Fast Fourier Transform (FFT) Algorithms - Image
coding - DCT.

UNIT-11 | DIGITAL FILTER DESIGN | 9

IR and FIR Filters: Filter structures, Implementation of Digital Filters - 2nd Order Narrow
Band Filter and 1st Order All Pass Filter, Frequency sampling structures of FIR, Lattice
structures, Forward and Backward prediction error filters, Reflection coefficients for lattice
realization, Implementation of lattice structures for IIR filters, Advantages of lattice
structures.

UNIT-IIT | ESTIMATION OF POWER SPECTRUM K

Non-Parametric Methods: Estimation of spectra from finite duration observation of signals,:
Bartlett, Welch & Blackman-Tukey methods, Performance Comparison. Parametric
Methods: Autocorrelation & Its Properties, Relation between auto correlation & model
parameters, AR Models - Yule-Walker & Burg Methods.

UNIT-IV_ | MULTI RATE SIGNAL PROCESSING | 9

Decimation by a factor D - Interpolation by a factor I - Sampling rate conversion by a
rational factor I/D, Multistage Implementation of Sampling Rate Conversion, Filter design
and Implementation for sampling rate conversion. Up-sampling using All Pass Filter.

UNIT-V APPLICATIONS OF MULTI RATE SIGNAL PROCESSING 9
AND DSP INTEGRATED CIRCUITS

Design of Phase Shifters, Interfacing of Digital Systems with Different Sampling Rates,
Implementation of Narrow Band Low Pass Filters, Implementation of Digital Filter Banks,
Subband Coding of Speech Signals, Quadrature Mirror Filters, Over Sampling A/D and D/A
Conversion. ‘<

L:45 [ T:0 [P:0 T: 45 PERIODS
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TEXT BOOKS

1. J.G.Proakis & D. G.Manolakis Digital Signal Processing: Principles, Algorithms &
Applications - 4th Ed., Pearson Education, 2013.

2. Alan V Oppenheim & Ronald W Schaffer Discrete Time signal processing, Pearson
Education, 2014.

3. Keshab K. Parhi, ‘VLSI Digital Signal Processing Systems Design and
Implementation”, John Wiley& Sons, 2007.

REFERENCES

1. Steven. M .Kay, Modern Spectral Estimation: Theory & Application —PHI, 2009.

2. P.P.Vaidyanathan, Multi Rate Systems and Filter Banks , Pearson Education, 1993.

4. Emmanuel C. Ifeachor, Barrie W. Jervis, “Digital Signal Processing—A practical
approach”, Second Edition, Harlow, Prentice Hall, 2011. N.Weste, K. Eshraghian,
Principles Of Cmos VLSI Design”, Addision Wesley, 2nd Edition, 1993

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Describe the basics of Digital Signal Processing and Discrete Time Transforms.
CO2: Describe the basics of Digital Filter Processing and Discrete Time Transforms.
CO3: Estimate power spectrum using appropriate parametric/non-parametric method.
CO4: Analyze discrete time system at different sampling frequencies using the concept of
Multirate signal processing.

CO35: Design discrete time system for the given application using Multi rate signal
processing.

‘
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24PEC102 SEMICONDUCTOR DEVICES AND MODELING L ;‘ {]: ;:

COURSE OBJECTIVES:

* To acquire the fundamental knowledge and to expose to the ficld of semiconductor
theory and devices and their applications.

e To gain adcquatc understanding of scmiconductor device modelling aspects,
designing devices for electronic applications

* To acquirc the fundamental knowledge of different semiconductor device modelling
aspects.

UNIT-1 | MOS CAPACITORS | 9

Surface Potential: Accumulation, Depletion, and Inversion, Electrostatic Potential and
Charge Distribution in Silicon, Capacitances in an MOS Structure, Polysilicon-Gate Work
Function and Depletion Effects, MOS under Nonequilibrium and Gated Diodes, Charge in
Silicon Dioxide and at the Silicon-Oxide Interface, Effect of Interface Traps and Oxide
Charge on Device Characteristics, High-Field Effects, Impact Ionization and Avalanche
Breakdown, Band-to-Band Tunneling, Tunneling into and through Silicon Dioxide, Injection

of Hot Carriers from Silicon into Silicon Dioxide, High-Field Effects in Gated Diodes,
Dielectric Breakdown.

UNIT-II | MOSFET DEVICES | 9
Long-Channel MOSFETs, Drain-Current Model, MOSFET -V Characteristics,

Subthreshold Characteristics, Substrate Bias and Temperature Dependence of Threshold
Voltage, MOSFET Channel Mobility, MOSFET Capacitances and Inversion-Layer
Capacitance Effect, Short-Channel MOSFETs, Short-Channel Effect, Velocity Saturation
and High-Field Transport Channel Length Modulation, Source—Drain Series Resistance,
MOSFET Degradation and Breakdown at High Fields

UNIT-III | . CMOS DEVICE DESIGN | 9
CMOS Scaling, Constant-Field Scaling, Generalized Scaling, Nonscaling Effects, Threshold
Voltage, Threshold-Voltage Requirement, Channel Profile Design, Nonuniform Doping,
Quantum Effect on Threshold Voltage, Discrete Dopant Effects on Threshold Voltage,
MOSFET Channel Length, Various Definitions of Channcl Length, Extraction of the
Effective Channel Length, 16 Physical Meaning of Effective Channel Length, Extraction of
Channel Length by C-V Measurements.

UNIT-IV | BIPOLAR DEVICES | 9

n—p—n Transistors, Basic Operation of a Bipolar Transistor, Modifying the Simple Diode
Theory for Describing Bipolar Transistors, Ideal Current—Voltage Characteristics, Collector
Current, Base Current, Current Gains, Ideal IC-VCE Characteristics, Characteristics of a
Typical n—p—n Transistor, Effect of Emitter and Base Series Resistances, Effect of Base—
Collector Voltage on Collector Current, Collector Current Falloff at High Currents, Nonideal
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Base Current at Low Currents, Bipolar Device Models for Circuit and Time-Dependent
Analyses Basic dc Model, Basic ac Model, Small-Signal Equivalent-Circuit Model, Emitter
Diffusion Capacitance, Charge-Control Analysis, Breakdown Voltages, Common-Base

Current Gain in the Presence of Base—Collector Junction Avalanche, Saturation Currents in a
Transistor.

UNIT-V MATHEMATICAL TECHNIQUES FOR DEVICE 9
SIMULATIONS

Poisson equation, continuity equation, drift-diffusion equation, Schrodinger equation,
hydrodynamic equations, trap rate, finite difference solutions to these equations in 1D and
2D space, grid generation.

L:45 | T:0 | P:0 | T:45PERIODS

TEXT BOOKS

1. Yuan Taur and Tak H.Ning, "Fundamentals of Modern VLSI Devices", Cambridge
University Press, 2016.

2. A.B. Bhattacharyya “Compact MOSFET Models for VLSI Design”, John Wiley &
Sons Ltd, 2009.

3. Ansgar Jungel, “Transport Equations for Semiconductors”, Springer, 2009 .

REFERENCES

1. Trond Ytterdal, Yuhua Cheng and Tor A. Fjeldly Wayne Wolf, “Device Modeling
for Analog and RF CMOS Circuit Design”, John Wiley & Sons Ltd, 2004

2. Selberherr, S., “Analysis and Simulation of Semiconductor Devices”, Springer-
Verlag., 1984

3. Behzad Razavi, “Fundamentals of Microelectronics” Wiley Student Edition, -2nd
Edition, 2014

4. JP Collinge, C A Collinge, “Physics of Semiconductor devices” Springer, 2002.

5. S.M.Sze, Kwok.K. NG, “Physics of Semiconductor devices”, Springer, 2006. CO-PO
Mapping CO POs POI PO2 PO3 PORattan, S.S, “Theory of Machines”, 3rd Edition,
Tata McGraw-Hill, New Delhi, 2009(Unit I, IL, IILIV & V)

6. Ambekar A. G, “Mechanism and Machine Theory”, 3rd Edition, Prentice Hall of
India, New Delhi, 2007(Unit III, IV, V)

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Explore the propertics of MOS capacitors.

CO2: Analyze the various characteristics of MOSFET devices.

CO3: Describe the various CMOS design parameters and their impact on performance of the
device

CO4: Discuss the device level characteristics of BJT transistors.

CO5: Identify the suitable mathematical technique for simulation.
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24PEC103 DIGITAL CMOS VLSI DESIGN
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COURSE OBJECTIVES:

e To introduce the transistor level design of all digital building blocks common to all
cmos microprocessors, network processors, digital backend of all wireless systems
etc.

¢ To introduce the principles and design methodology in terms of the dominant circuit
choices, constraints and performance measures

e To learn all important issues related to size, speed and power consumption

UNIT-I | MOS TRANSISTOR PRINCIPLES AND CMOS INVERTE 9

MOSFET characteristic under static and dynamic conditions, MOSFET secondary effects,
clmore constant, CMOS inverter-static characteristic, dynamic characteristic, power, encrgy,
and energy delay parameters, stick diagram and layout diagrams.

UNIT-II [ COMBINATIONAL LOGIC CIRCUITS 9

Static CMOS design, different styles of logic circuits, logical cffort of complex gates, static
and dynamic properties of complex gates, interconnect delay, dynamic logic gates.

UNIT-III SEQUENTIAL LOGIC CIRCUITS | 9

Static latches and registers, dynamic latches and registers, timing issues, pipelines, clocking
strategies, nonbistable sequential circuits.

UNIT-IV W ARITHMETIC BUILDING BLOCKS 9

Data path circuits, architectures for adders, accumulators, multipliers, barrel shifters, speed,
power and area tradeoffs.

UNIT-V ‘ MEMORY ARCHITECTURES 9

Memory architectures and Memory control circuits: Read-Only Memories, ROM cells, Read
Write Memories (RAM), dynamic memory design, 6 Transistor SRAM cell, sense
amplifiers.

L:45 | T:0 | P:0 | T: 45 PERIODS

TEXT BOOKS

1. N.Weste, K. Eshraghian, * Principles Of Cmos VLSI Design”, Addision Wesley, 2nd

Edition, 1993
2. M ] Smith, “Application Specific Integrated Circuits”, Addisson Wesley, 1997
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REFERENCES

1. Sung-Mo Kang & Yusuf Leblebici, “CMOS Digital Integrated Circuits Analysis And
Design™. Mcgraw-Hill. 1998

2. Jan Rabaey, Anantha Chandrakasan, B Nikolic, ** Digital Integrated Circuits: A
Design Perspective™, Prentice Hall Of India, 2nd Edition, Feb 2003

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Use mathematical methods and circuit analysis models in analysis of CMOS digital
circuits.

CO2: Create models of moderately sized static CMOS combinational circuits that realize
specified digital functions and to optimize combinational circuit delay using RC delay
models and logical effort.

CO3: Design sequential logic at the transistor level and compare the trade offs of sequencing
clements including flip-flops, transparent latches.

CO4: Understand design methodology of arithmetic building blocks.

COS5: Design functional units including ROM and SRAM

~
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24PECI101 ADVANCED DIGITAL SYSTEM DESIGN
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COURSE OBJECTIVES:

e To design asynchronous scquential circuits.

e To lcarn about hazards in asynchronous sequential circuits.

e To study the fault testing procedure for digital circuits.

e To understand the architecture of programmable devices.

e Todesign and implement digital circuits using programming tools

UNIT-1 | SEQUENTIALCIRCUITDESIGN | 9

Analysis of Clocked Synchronous Scquential Circuits and Modelling- State Diagram, State
Table, State Table Assignment and Reduction-Design of Synchronous Sequential Circuits
Design of Iterative Circuits-ASM Chart and Realization using ASM.

UNIT-IT | ASYNCHRONOUS SEQUENTIAL CIRCUITDESIGN [ 9

Analysis of Asynchronous Sequential Circuit — Flow Table Reduction-Races-State
Assignment- Transition Table and Problems in Transition Table- Design of Asynchronous
Sequential Circuit - Static, Dynamic and Essential hazards—Mixed Operating Mode
Asynchronous Circuits— Designing Vending Machine Controller.

UNIT-III | FAULT DIAGNOSIS AND TESTABILITY ALGORITHMS | 9

Fault Table Method-Path Sensitization Method — Boolean Difference Method -D Algorithm —
Tolerance Techniques — The Compact Algorithm — Fault in PLA — Test Generation - DFT
Schemes — Built in Self Test.

UNIT-IV_| SYNCHRONOUS DESIGN USING PROGRAMMABLE DEVICES | 9

Programming Logic Device Families — Designing a Synchronous Sequential Circuit using
PLA/PAL — Designing ROM with PLA — Realization of Finite State Machine using PLD —
FPGA - Xilinx FPGA - Xilinx 4000.

UNIT-V | SYSTEMDESIGNUSINGVERILOG [ 9

Hardware Modelling with Verilog HDL — Logic System, Data Types And Operators For
Modelling In Verilog HDL - Behavioural Descriptions In Verilog HDL — HDL Based
Synthesis — Synthesis Of Finite State Machines— Structural Modelling — Compilation And
Simulation Of Verilog Code — Test Bench - Realization Of Combinational And Sequential
Circuits Using Verilog — Registers — Counters — Sequential Machine — Serial Adder —
Multiplier- Divider — Design Of Simple Microprocessor, Introduction To System Verilog
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PRACTICAL LIST:

1. Design of Registers by Verilog HDL.

2. Design of Counters by Verilog HDL.

3. Design of Sequential Machines by Verilog HDL.

4. Design of Serial Adders , Multiplier and Divider by Verilog HDL.
S.Design of a simple Microprocessor by Verilog HDL.

REFERENCES

1. Charles H.Roth jr., “Fundamentals of Logic Design” Thomson Learning,2013.

2. M.D.Ciletti, Modeling, Synthesis and Rapid Prototyping with the Verilog HDL, Prentice
Hall, 1999

3. M.G.Amold, Verilog Digital — Computer Design, Prentice Hall (PTR), 1999.

4. Nripendra N Biswas “Logic Design Theory” Prentice Hall of India,2001.

5. Paragk.Lala “Fault Tolerant and Fault Testable Hardware Design™ B S Publications,2002
6. Paragk.Lala “Digital System Design Using PLD” B S Publications,2003.

7

Palnitkar , Verilog HDL — A Guide to Digital Design and Synthesis, Pearson , 2003.

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Analyse and design synchronous sequential circuits.

CO2: Analyse hazards and design asynchronous sequential circuits.

CO3: Knowledge on the testing procedure for combinational circuit and PLA.

CO4: Able to design PLD and ROM.

COS5: Design and use programming tools for implementing digital circuits of industry
standards
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24PEC111 | ELECTRONICS SYSTEM DESIGN LABORATORY
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COURSE OBJECTIVES:

e Design of instrumentation amplifier and voltage regulator

e Design of PCB layout

e Write a Verilog HDL coding of various combinational circuits
e Verify the design functionality for various memory modules

e Design of PLL circuits

LIST OF EXPERIMENTS

1. Design of a 4-20 mA transmitter for a bridge type transducer.
Design the Instrumentation amplifier with the bridge type transducer
(Thermistor or any resistance variation transducers) and convert the amplified
voltage from the instrumentation amplifier to 4 — 20 mA current using op-amp.
Plot the variation of the temperature Vs output current.

2. Design of AC/DC voltage regulator using SCR

3. Design a phase controlled voltage regulator using full wave rectifier and
SCR, vary the conduction angle and plot the output voltage.

4. PCB layout design using CAD Drawing the schematic of simple electronic
circuit and design of PCB layout using CAD

5. HDL based design entry and simulation of Parameterizable cores of Counters,
Shift registers, State machines, 8-bit Parallel adders and 8 —Bit multipliers.

6. HDL based design entry and simulation of Parameterizable cores on the simple
Distributed Arithmetic system. Test vector generation and timing analysis.

7. HDL based design entry and simulation of Parameterizable cores on memory
design and 4 — bit ALU. Synthesis, P&R and post P&R simulation, Critical
paths and static timing analysis results to be identified. FPGA real time
programming and I/O interfacing.

8. Interfacing with Memory modules in FPGA Boards. Verifying design
functionality by probing internal signals.

9. Realization of Discrete Fourier transform/Fast Fourier Transform algorithm in
HDL and observing the spectrum in simulation.

10. Invoke PLL module and demonstrate the use of the PLL for clock generation

in FPGAs. Verify design functionality implemented in FPGA by capturing the
signal in Oscilloscope :
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COURSE OBJECTIVES:
e To provide the student with the basic understanding of audio signal analysis using
filters

e To provide the students with the understanding of the working of statistical method
based approaches

e To impart the students with the design of filters
* To demonstrate the working of algorithms for different applications
* To provide knowledge of analyzing the images and video

LIST OF EXPERIMENTS

NOo oA wN 2

Design of Adaptive channel equalizer

Realization of sub band filter using linear convolution
Realization of STFT using FFT

Demonstration of Bayes technique

Demonstration of Min-max technique

Realization of FIR Wiener filter

Generation of Multivariate Gaussian generated data with desired
mean vector and the required co-variance matrix.

Design and Realization of the adaptive filter using LMS algorithm
(solved using steepest- descent algorithm)

9. Representation of the 2D image signal as the linear combinations of PCA

(Eigen faces)

10. Image compression using Discrete cosine transformation (DCT).
11. Multiple-input Multiple output (MIMO)
12. Speech recognition using Support Vector Machine (SVM)

13. LMS filtering implementation using TMS320C6x processor

14. Face detection and tracking in video using OpenCV

LIST OF EQUIPMENTS REQUIRED

1.

2.
3
4

Systems

MATLAB/SCILAB software

Anaconda Python software/ Equivalent open source simulator tool
DSP processor and interfacing tool

HEAD OF NJE DEPARTMENT -
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LIST OF EQUIPMENTS REQUIRED

1. SCR

2. Ammeter — (0 to 10 mA)

3. OpAmp

4. Diode

5. PCB design software

6.  FPGA simulator tool

7.  FPGA Trainer Board

8.  Xilinx Vivado Design Suitc 2014.2 Software or Equivalent

9.  Regulated Power Supply (0-30V)

10. Spectrum Analyzer Frequency: 1.5 GHz

11. Digital Storage Oscilloscope

12.  Function Generator

13. PCs

L:0 | T:0 | P:45 | T: 45 PERIODS

REFERENCES

1. Neil H.E. Weste, David Harris, Ayan Banerjee, “CMOS VLSI Design- A
circuits and Systems Perspective”, Third Edition, 2013, Pearson
education. .

2. M. Morris Mano, Michael D. Ciletti, “Digital Design with an
introduction to Verilog HDL”, PHI, 6th Edition, 2018

3. James E. Palmer, David E. Perlman,"'Schuams Outlines-Introduction
to Digital Systems”, Tata McGraw Hill, 2nd Edition 2003
4.  Sergio Franco, “Design with operational amplifiers and analog

integrated circuits”, 3rd Edition, Tata McGraw Hill, 2007
5. D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, New Age
International Private Limited, 4th Edition, 2010

COURSE OUTCOMES

At the end of the course students should be able to

COl: Design an instrumentation amplifier and voltage regulator.

CO2: Design a PCB layout using CAD tool.

CO3: Write a Verilog code for various combinational and sequential circuits.
CO4: Develop a memory module with FPGA.

CO5: Design an PLL circuit.

%
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REFERENCES

1. Vinay K.Ingle,John G.Proakis, Digital signal processing using
MATLAB, Cengagc Learning, 3rd edition, 201 |

2. Michael R King, Nipa Mody, Numerical and statistical methods for Bio
Engincering — Applications using MATLAB, CAMBRIDGE University
Press, 2010

3. V. Siahaan. R.H.Sianipar, Signal and Image processing with python
GUI, Balige Publishing,2021

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Obtain the ability to apply knowledge of lincar algebra, random process and multirate
signal processing in various signal processing applications.

CO2: Develop the student’s ability on conducting engineering experiments, analyze
experimental observations scientifically.

CO3: Become familiar to fundamental principles of lincar algebra.

CO4: Familiarize the basic operations of filter bariks through simulations.

COS: Apply the principles of random process in practical applications

»
.
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24PEC201 ANALOG AND MIXED SIGNAL IC DESIGN

COURSE OBJECTIVES:

e To study the concepts of MOS large signal model and small signal model

* To provide in-depth understanding of the analog integrated circuit and building
blocks

e Toleam the Analog and Digital layout design for mixed signal circuits
¢ To Understand the methodologies for analysis and design of fundamental CMOS
Analog and Mixed signal Circuits like Data Converters and filters.

* To study the integrated circuits like oscillators and PLLs.

UNIT-I | INTRODUCTION AND BASIC MOS DEVICES 9

Challenges in analog design-Mixed signal layout issues- MOS FET structures and
characteristics- large signal model — small signal model- single stage Amplifier-Source
follower- Common gate stage — Cascode Stage

UNIT-II SUBMICRON CIRCUIT DESIGN 9

Submicron CMOS process flow, Capacitors and resistors, Current mirrors, The MOSFET
Switch, Analog Circuit Design: Biasing, Op-Amp Design, Circuit Noise - OP Amp parameters

UNIT-III I DATA CONVERTERS 9

Characteristics of Sample and Hold- Digital to Analog Converters- architecture-Differential
Non linearity-Integral Non linearity- Voltage Scaling-Cyclic DAC-Pipeline DAC-Analog to
Digital Converters- architecture — Flash ADC-Pipeline ADC-Diffcrential Non linearity-
Integral Non linearity. Overview of SNR of Data Converters- Clock Jitters- Improving Using
Averaging — Decimating Filters for ADC- Band pass and High Pass Sinc Filters- Interpolating
Filters for DAC

UNIT-1IV ANALOG AND DIGITAL LAYOUT DESIGN FOR MIXED 9
SIGNAL
Layout introduction: Introduction, MOS transistor layers, stick diagram, symbolic diagram.
Digital layout design: Introduction, guide line of transistor layout, PMOS and NMOS
transistor layout, CMOS transistor layout. Introduction to analog layout techniques and
Passive component layout - capacitor, resistor and inductor, Floor planning of analog and

digital components, power supply and ground pin issues, matching, shielding, interconnection
issues.

UNIT-V OSCILLATORS AND PLL | 9
LC oscillators, Voltage Controlled Oscillators. Simple PLL, Charge pumps PLLs, Non ideal
effects in PLLs, Delay Locked Loops. Applications of PLL. frequency multiplication and
synthesis. Introduction to RF IC Design, building blocks, applications.
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REFERENCES

1. P. Allen and D. Holberg. *CMOS Analog Circuit Design™, Oxford University Press,

Second Edition, 2012,

B. Razavi, “Design of Analog CMOS Integrated Circuits™, McGraw Hill, 2003.

3. R.Jacob Baker,H.W.Li, and D.E. Boyce CMOS Circuit Design ,Layout and
Simulation, Prentice-Hall of India,1998.

4. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, “Analysis and Design
of Analog Integrated Circuits”, Wiley Publishers, Fifth Edition, 2009.

)

COURSE OUTCOMES

At the end of the course students should be able to

CO1: Carry out research and development in the arca of analog and mixed signal IC design.
CO2: Well versed with the MOS fundamentals, small signal models and analysis of
MOSFET based circuits.

CO3: Analyze and model data converters architecture.

CO4: Understand and Design different mixed signal circuits for various applications as per
the user specifications.

COS: Analyse and design mixed signal circuits such as Comparator, ADCs, DACs, PLL.
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24PEC202 INDUSTRIAL INTERNET OF THINGS 3 o013
COURSE OBJECTIVES:

e To understand the fundamentals of Internet of Things

e To learn about the basics of IOT protocols

e To build a small low cost embedded system using IoT

e To apply the concept of 10T in the real world scenario

UNIT-1 INTRODUCTION AND ARCHITECTURE OF IoT | 9

Introduction — Definition and characteristics of [oT — Physical and Logical Design of [oT -
Communication models and APIs — Challenges in IoT - Evolution of IoT- Components of [oT
- A Simplified loT Architecture — Core lIoT Functional Stack.

UNIT-II - . INDUSTRIAL IoT | 9

IToT-Introduction, Industrial IoT: Business Model and Reference Architecture: IloT-Business
Models, Industrial ToT- Layers: 1IoT Sensing, 1IoT Processing, [ToT Communication, IToT
Networking

UNIT-I | IIOT ANALYTICS 9

Big Data Analytics and Software Defined Networks, Machine Learning and Data Science,
Julia Programming, Data Management with Hadoop

UNIT-IV | 10T SECURITY 9

Industrial IoT: Security and Fog Computing - Cloud Computing in IloT, Fog Computing in
IToT, Security in IIoT.

UNIT-V CASE STUDY 9

Industrial 1OT- Application Domains: Oil, chemical and pharmaceutical industry,
Applications of UAVs in Industries, Real case studies: Milk Processing and Packaging
Industries, Manufacturing Industries

L:45 | T:0 P:0 | T: 45 PERIODS

REFERENCES

1. Industry 4.0: The Industrial Internet of Things”, by Alasdair Gilchrist (Apress), 2017

2. “Industrial Internet of Things: Cyber manufacturing Systems” by Sabina Jeschke,
Christian Brecher, Houbing Song, Danda B. Rawat (Springer), 2017

3. Hands-On Industrial Internet of Things: Create a powerful Industrial loT by Giacomo
Veneri, Antonio Capasso, Packt, 2018.
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COURSE OUTCOMES

At the end of the course students should be able to

CO1: Understand the basic concepts and Architectures of Internet of Things.
CO2: Understand various IoT Layers and their relative importance.

CO3: Realize the importance of Data Analytics in IoT.

CO4: Study various IoT platforms and Security.

COS5: Understand the concepts of Design Thinking.
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24PEC203 COMPUTER VISION AND MACHINE LEARNING
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COURSE OBJECTIVES:

e To review image processing techniques for computer vision.

e To understand shape and region analysis.

* To understand Hough Transform and its applications to detect lines, circles, cllipses.
» To introduce students to the basic concepts and techniques of Machine Learning

e To undcrstand Lincar & graphical models of machine learning algorithms

UNIT-I IMAGE PROCESSING FOUNDATIONS 9

Review of image processing techniques — classical filtering operations — thresholding
techniques — edge detection techniques — corner and interest point detection — mathematical
morphology — texture

UNIT-11 SHAPES AND REGIONS 9

Binary shape analysis — connectedness — object labeling and counting — size filtering — distance
functions — skeletons and thinning — deformable shape analysis — boundary tracking
procedures — active contours — shape models and shape recognition — centroidal profiles —
handling occlusion — boundary length measures — boundary descriptors — chain codes — Fourier
descriptors — region descriptors — moments

UNIT-III HOUGH TRANSFORM 9

Line detection — Hough Transform (HT) for line detection — foot-of-normal method — line
localization — line fitting — RANSAC for straight line detection — HT based circular object
detection — accurate center location — speed problem — ellipse detection — Case study: Human
Iris location — hole detection — generalized Hough Transform (GHT) — spatial matched filtering
— GHT for ellipse detection — object location — GHT for feature collation.

UNIT-1V ' INTRODUCTION MACHINE LEARNING TECHNIQUES | 9

Leamning — Types of Machine Learning — Supervised Learning — The Brain and the Neuron —
Design a Learning System — Perspectives and Issues in Machine Learning — Concept Leamning
Task — Concept Learning as Search — Finding a Maximally Specific Hypothesis — Version
Spaces and the Candidate Elimination Algorithm — Linear Discriminants — Perceptron — Lincar
Separability — Linear Regression.

UNIT-V | LINEAR MODELS & GRAPHICAL MODELS [ 9

Multi-layer Perceptron — Going Forwards — Going Backwards: Back Propagation Error — Multi
layer Perceptron in Practice — Examples of using the MLP — Overview — Deriving Back
Propagation — Radial Basis Functions and Splines — Concepts — RBF Network — Curse of
Dimensionality — Interpolations and Basis Functions — Support Vector Machines. Markov
Chain Monte Carlo Methods — Sampling — Proposal Distribution — Markov Chain Monte Carlo
— Graphical Models — Bayesian Networks — Markov Random Fields — Hidden Markov Models
— Tracking Methods
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HEAD OF NHE DEPARTMENT
Department of ECE
Jai Shriram Engineering College
Avinashipalayam,Tirupur-638660.




































