




































































PG24AE201 SUB MICRON CIRCUIT DESIGN LTPC

3 003

OBJECTIVES:

The Student should be made to:

• Understand the concepts ofMOS large signal model and small signal model
• Provide in-depth understanding of the analog integrated circuit and building blocks
• Study the methodologies for analysis and design of fundamental CMOS Analog and

Mixed signal Circuits like Data Converters and filters.
• Learn the Analog and Digital layout design for mixed signal circuits
• Design the integrated circuits like oscillators and PLLs.

UNITI 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.

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 parameter

UNIT III 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-Differential 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 Sine Filters- Interpolating Filters for

DAC.

UNIT IV ANALOG AND DIGITAL LAYOUT DESIGN FOR MIXED SIGNAL 9

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.
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UNITV 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.

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course, the students should be able to:

• Carry out research and development in the area of analog and mixed signal IC design.
• Well versed with the MOS fundamentals, small signal models and analysis of MOSFET

based circuits.
• Analyze and design the CMOS circuit model using data converters.
• Understand and Design of analog and digital layout design for different mixed signal

circuits using various applications as per the user specifications.
• Design an mixed signal circuits such as Comparator, ADCs, DACs, PLL.

REFERENCES:
1. P. Allen and D. Holberg, "CMOS Analog Circuit Design", Oxford University Press, 2nd

Edition, 2012.
2. 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 Designof

Analog Integrated Circuits", Wiley Publishers, sthEdition, 2009.

MAPPING OF COs WITH POs AND PSOs
Course POs PSOs

Outcomes POI P02 P03 P04 P05 P06 PSOI PS02

I I I 2 3 3 3 3 -
2 2 - 3 3 3 3 - I

3 - I 2 3 2 2 3 -
4 1 - 2 3 2 3 2 1

5 - 2 2 2 3 3 1 -
Avg 1 1 2 3 3 3 2 1
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PG24AE202 loT FOR SMART SYSTEMS LTPC

3 0 0 3
OBJECTIVES:

The Student should be made to:

• Acquire knowledge about fundamentals ofInternet of Things.
• Understand the various architecture types used for loT.
• Illustrate the connectivity technologies and protocols for loT.
• Apply knowledge with Arduino and Raspberry Pi for loT system design.
• Learn the various loT case studies.

UNIT I INTRODUCTION TO loT 9

Characteristics of loT - Physical Design- Logical Design- loT Enabling Technologies - loT

Levels & Deployment Templates - loT Platforms Design Methodology- Domain Specific loTs -

M2M.

UNIT II loT ARCHITECTURE 9

M2M High Level ETSI Architecture - IETF Architecture For loT - aGC Architecture - loT

Reference Model - Domain Model - Information Model - Functional Model - Communication

Model - loT Reference Architecture.

UNIT III loT CONNECTIVITY TECHNOLOGIES AND PROTOCOLS 9

Bluetooth - Wireless Fidelity(Wi-Fi) - Zigbee - Radio Frequency Identification (RFID) - Near

Field Communication (NFC) - LoRA- IPv6 over Low power WPAN (6LoWPAN)- Message

Queue Telemetry Transport Protocol (MQTT) - Constrained Application Protocol(CoAP).

UNIT IV loT SYSTEM DESIGN WITH RASPBERRY PI 9

loT Device - Building blocks - Raspberry Pi Board - Linux on Raspberry Pi - Raspberry Pi

Interfaces - Programming Raspberry Pi with Python - Interfacing an LED and switch, Interfacing

a LDR- Interfacing an Ultrasonic Sensor - Interfacing a DHT Sensor - Interfacing a PIR Sensor-

Interfacing a Soil Moisture Sensor- Interfacing a Stepper Motor.

UNITV loT CASE STUDIES 9

Different Types of Sensors used in loT Applications - Home Automation - Smart Parking -

Weather Monitoring- Air Pollution Monitoring- Forest Fire Detection - Patient Health

Monitoring- Smart Irrigation - Structural Health Monitoring

TOTAL: 45 P~R.IIOO~D
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OUTCOMES:

At the end of the course, the students should be able to:

• Explain the characteristics and components needed for an loT system design.
• Build the different types of architecture used for loT.
• Analyze the connectivity technologies and protocols used for loT.
• Apply the programming with Raspberry Pi for loT systems.
• Implement the various loT application case studies

TEXTBOOKS:

1. Arshdeep Bahga, Vijay Madisetti, " Internet of Things, A Hands-on-Approach",
1st Edition, Universities press Pvt. Ltd., India, 2015.

2. Jan Ho' Her, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan
Avesand. David Boyle, "From Machine-to-Machine to the Internet of Things -
Introduction to a New Age of Intelligence" , Elsevier, 2014.

REFERENCES:

1. Sudip Mishra, Anandarup Mukherjee and Arijit Roy, " Introduction to loT", Cambridge
University Press,2021.

2. Rajesh Singh, Anita Gehlot, Lovi Raj Gupta, Bhupendra Singh, and Mahendra Swain,
"Internet of things with Raspberry pi and Arduino", CRe Press Taylor & Francis
Group,2020.

3. Peter Waher, "Learning Internet of Things", 1st Edition, Packt Publishing Ltd, UK, 2015.
4. Jeeva Jose, "Internet of Things", Khanna Book Publishing House, New Delhi,2018.

MAPPING OF COs WITH POs AND PSOs

Course POs PSOs

Outcomes POI P02 P03 P04 P05 P06 PSOI PS02

I 1 - - 2 2 2 3 3

2 2 - - 2 1 2 2 3

3 - - - 2 3 3 3 3

4 2 - - 2 3 2 2 3

5 3 - - 2 2 2 2 3

Avg 2 - - 2 2 2 2 3
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PG24AE204 SOFT COMPUTING AND OPTIMIZATION TECHNIQUES L T P C
3 0 0 3

OBJECTIVES:

The Student should be made to:

• Learn the concept of fuzzy logic, design of fuzzy logic controller and its applications
• Study the Supervised Learning and Unsupervised Learning techniques in neural networks
• Learn mathematical background for optimized genetic programming.
• Be exposed to neuro-fuzzy hybrid systems and its applications.
• Understand the various evolutionary optimization techniques.

UNITI FUZZY LOGIC 9

Introduction to Fuzzy logic - Fuzzy sets and membership functions - Operations on Fuzzy sets

Fuzzy relations, rules, propositions, implications, and inferences - Defuzzification techniques-

Fuzzy logic controller design - Applications of Fuzzy logic. Case Study: Fuzzy Logic Control in

Smart Appliances

UNIT II ARTIFICIAL NEURAL NETWORKS 9

Basic concepts and maj or classes of neural networks, supervised and unsupervised learning,

Single-layer perceptron, Multi - layer perceptron, Back Propagation Neural network, Recurrent

neural networks, support vector machine, Application of neural network modeling Case Study:

Neural Networks for Stock Market Prediction

UNIT III GENETIC ALGORITHM 9

Genetic basic concepts - Genetic algorithm - operators - Fitness evaluation - crossover - mutation

- Traditional optimization and search techniques - Travelling Salesman Problem, Particle swam

optimization, Ant colony optimization, Case Study: Genetic Algorithms for Robot Path Planning

UNIT IV NEURO-FUZZY MODELING 9
Adaptive Neuro - Fuzzy Inference Systems CANFIS) Architecture - Coactive Neuro - Fuzzy

Modeling, framework, neuron functions for adaptive networks - Neuro fuzzy spectrum - Analysis

of Adaptive Neuro - Fuzzy Control. Case Study: Hybrid Approach for Medical Diagnosis

UNITV CONVENTIONAL OPTIMIZATION TECHNIQUES 9
Introduction to optimization techniques, Unconstrained optimization - gradient search method -

Gradient of a function, steepest gradient method, Newton's Method, Marquardt.~eth/
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Constrained optimization - sequential linear programming, lnterior and external penaHy function
method. Case Study: Anomaly Detection in Network Traffic

TOTAL: 45 PERIODS

OUTCOMES:

At the end of the course, the students should be able to:

• Develop application on different soft computing techniques like Fuzzy, Neural Neuro-
Fuzzy system.

• Summarize the concept of Supervised and Unsupervised Learning techniques inneural
networks

• Develop the various applications using genetic algorithms
• Apply Neuro Fuzzy systems for clustering and classification
• Apply various optimization techniques to solve the real world problems

REFERENCES:

1. J.S.R.Jang, C.T. Sun and E.Mizutani, "Neuro-Fuzzy and Soft Computing", PHI I Pearson

Education 2004.

2. David E. Goldberg, "Genetic Algorithms in Search, Optimization and MachineLearning",

Addison wesley, 2009.

3. George J. Klir and Bo Yuan, "Fuzzy Sets and Fuzzy Logic- Theory and

Applications" ,Prentice Hall, 1995.

4., Jyh-Shing Roger Jang, Chuen-Tsai Sun, Eiji Mizutani, "Neuro-Fuzzy and Soft

Computing", Prentice-Hall of India, 2003.

5. Mitchell Melanie, "An Introduction to Genetic Algorithm", Prentice Hall, 1998.

6. Simon Haykins, "Neural Networks: A Comprehensive Foundation", Prentice Hall

International Inc, 1999.

7. Timothy J .Ross, "Fuzzy Logic with Engineering Applications", McGraw-Hill, 1997.

MAPPING OF COs WITH POs AND PSOs

Course POs PSOs
Outcomes POI P02 P03 P04 P05 P06 PSOI PS02

I 2 - 2 2 2 - 1 1

2 2 - 2 2 2 - 1 1

3 2 - 2 2 2 - 1 1

4 2 - 2 2 2 - 1 1
5 2 - 2 2 2 - 1 1

Avg 2 - 2 2 2 - 1 1



24MC002 UNIVERSAL HUMAN VALUES 2: UNDERSTANDING
HARMONY

LTPC
3 0 0 3

OBJECTIVES

The Students should be made to:

• Understand the need of value education and human aspiration
• Know the difference between self and body
• Recognize the harmony in the family and society
• Understand harmony in nature
• Identify the human values and ethics

UNIT I INTRODUCTION TO VALUE EDUCATION 9
Value Education - need and process, Self-Exploration - process, Basic Human Aspirations -

Continuous Happiness and Prosperity, Basic requirement for fulfillment of Human Aspirants,

Understanding Happiness and Prosperity - Continuity of Happiness from Physical Facility.

UNIT II HARMONY IN THE HUMAN BEING 9

Human being as a co-existence of the self and the Body - The needs of Self and Body, Body as an

Instrument - The Self as the Seer- Doer-Enjoyer, Harmony in the self, Harmony of the Self with

the Body - Programme for Self - regulation and health.

UNIT III HARMONY IN THE FAMILY AND SOCIETY 9
Family as the basic unit of human interaction , Understanding Relationship, Trust as the

foundational value, Respect as the Right Evaluation, Harmony in the society - Understanding

Human Goal, Harmony from Family Order to World Family Order - Universal Human Order -

Scope.

UNIT IV HARMONY IN THE NATURE AND EXISTENCE 9
Nature - as Collections of Units, Classification of Units into Four Orders, Interconnectedness, and

mutual fulfillment among the four orders of nature, self-regulation in Nature, Understanding

Existence as Units in Space, Existence as Co-existence.

UNIT V IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTANDING OF 9

HARMONY ON PROFESSIONAL ETHICS
Natural Acceptance of Human Values - Definitiveness of Ethical Human Conduct, Humanistic

Education, Humanistic Constitution, Universal Human Order, Competence in Professional Ethics,

~I~~ ~
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Holistic Technologies, Production System and Management Models - Typical case, Strategies for

Transition towards value based life and profession.

TOTAL: 45 PERIODS

OUTCOMES:

On completion of this course, the students will be able to

• Understand the significance of value education and distinguish between values and skills.
• Distinguish between the Self and the Body, understand the meaning of Harmony in the

Self the Co-existence of Self and Body.
• Understand the value of harmonious relationship based on trust, respect and other

naturally acceptable feelings.
• Understand the harmony in nature and existence, and work out their mutually fulfilling

participation in the nature.
• Distinguish between ethical and unethical practices and understand the human values.

TEXTBOOKS:
1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values

andProfessional Ethics, Excel Books, New Delhi, 2nd Revised Edition, 2019.

REFERENCES:

1. Tripathi AN, "Human Values", New Age Intl. Publishers, New Delhi, 2009.
2. Govindarajan M, Natrajan Sand Senthilkumar V S, "Engineering Ethics (Including

Human Values)", Eastern Economy, PHI, 12th Edition, 2011.
3. Govindarajan M and Natrajan S, "Professional Ethics and Human Values", PHI, 2011.
4. Banerjee B P, "Foundation of Ethics and Management", Excel Publication, 2005.
5. Bajpai B L, "Indian Ethos and Modern Management", New Royal Book Co, Lucknow,

Reprinted 2008.
6. Seebauer and Robert L Berry, "Fundamentals of Ethics for Scientist and Engineers",

Oxford University Press, 2000.

MAPPING OF COs WITH POs AND PSOs

Course POs PSOs
Outcomes POI P02 P03 P04 P05 P06 PSOl PS02

I 2 - 3 - - - - -
2 2 - 2 - - - - -

3 2 - 2 - - - - -
4 2 - 2 - - - - -
5 3 - 3 - - - - -

Avg 2 - 2 - - - - - /
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PG24AE201L VLSI AND loT LABORATORY LTPC
004 2

OBJECTIVES:

The Student should be made to:

• Study and simulate the combinational and sequential logic circuits
• Understand the implementation of digital logic circuits and modules with FPGA.
• Learn and understand the designing of CMOS logic circuits ..
• Gain knowledge on sensors, actuators and other electronic devices used for interfacing

with Raspberry pi IArduino
• Acquire knowledge with Arduino/Raspberry Pi for 101' system design.

LIST OF EXPERIMENTS:

1. Modeling of Combinational Digital System Circuits using Verilog and VHDL

2. Modeling of Sequential Digital System Circuits using Verilog and VHDL

3. Design and Implementation of ALU using FPGA

4. Implementation of Bluetooth with FPGA

5. Design and Simulation of basic logic gates using CMOS

6. Design and Simulation of Full adder using CMOS

7. Interfacing of LED and Switch with Arduino/Raspberry Pi

8. Sensor interfacing with Arduino/Raspberry Pi

9. Actuator interfacing with Arduino/Raspberry Pi

10. LED and Motor control using Bluetooth

11. Home Automation System using 10T

12. Weather Monitoring System using loT

TOTAL: 60 PERIODS
OUTCOMES:

On successful completion of this course, the students will be able to,

• Apply the HDL programming for designing the combinational and sequential logic
circuits.

• Demonstrate the FPGA implementation of digital logic circuits and modules.
• Analyze the CMOS logic circuits using EDA/SPICE tools.
• Utilize the different types of sensors, actuators and electronic devices for 101' prot

2
0tYPing.

• Implement the Arduino/Raspberry Pi for various loT applications.
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MAPPING OF COs WITH POs AND PSOs
Course POs PSOs

Outcomes POl P02 P03· P04 P05 P06 PSOl PS02
1 3 - - 3 - 2 2 -
2 2 - - 3 - 3 2 -

3 1 - - 3 - 2 2 -
4 2 - - 2 2 2 2 3

5 2 - - 2 2 2 2 3

Avg 2 - - 3 2 2 2 3
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PG24AE201PE ANALOG INTEGRATED CIRCUIT DESIGN LTPC

3 0 0 3

OBJECTIVES:

The Student should be made to:

• Understand the single stage amplifiers using PMOS and NMOS driver circuits with
different loads.

• Learn the frequency response concepts of multi-stage amplifiers and noise characteristics.
• Gain the basic concepts of amplifiers and develop different stages of operational

amplifiers.
• Know about various compensation techniques of operational amplifier.
• Study different types of current mirrors, active loads, voltage and current reference

circuits

UNIT I SINGLE STAGE AMPLIFIERS 9

Common source stage, Source follower, Common gate stage, Cascode stage, Single ended and

differential operation, Basic differential pair, Differential pair with MOS loads.

UNIT II MULTISTAGE AMPLIFIER AND NOISE ANALYSIS 9

Miller effect, Association of poles with nodes, frequency response of common source stage,

Source followers, Common gate stage, Cascode stage, Differential pair, Statistical characteristics

of noise, noise in single stage amplifiers, noise in differential amplifiers.

UNIT III OPERATIONAL AMPLIFIERS 9
Concept of negative feedback, Effect of loading in feedback networks, operational amplifier

performance parameters, One-stage Op Amps, Two-stage Op Amps, Input range limitations, Gain

boosting, slew rate, power supply rejection, noise in Op Amps.

UNIT IV STABILITY AND FREQUENCY COMPENSATION 9

General considerations, Multi-pole systems, Phase Margin, Frequency Compensation,

compensation of two stage Op Amps, Slewing in two stage Op Amps, Other compensation

techniques.

UNITV CURRENT MIRROR, ACTIVE LOADS AND REFERENCES 9

Basic current mirrors - Cascode current mirrors, active loads, voltage and Current references -

supply Insensitive biasing, Temperature Insensitive biasing, Matching Considerations - current

mirror,

TOTAL: 45 p~. RIKl~07DS
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OUTCOMES:

On successful completion of this course, the students will be able to,

• Design single stage amplifiers with MOS loads

• Analyze the concepts of frequency response in various multistage amplifiers and noise
characteristics.

• Examine the performance of different stages in operational amplifiers

• Analyze multi-pole systems and the frequency compensations techniques.

• Design simple current mirror circuits and biasing circuits.

REFERENCES:

1. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, "Analysis and Design of

Analog Integrated Circuits", s" Edition, Wiley, 2009.

2. Behzad Razavi, "Design of Analog CMOS Integrated Circuits", Tata McGraw Hill, 2001.

3. Willey M.C. Sansen, "Analog design essentials", Springer, 2006.

4. Grebene, "Bipolar and MOS Analog Integrated circuit design", John Wiley & Sons Inc.,

2003.

5. Phillip E. Allen, Douglas R. Holberg, "CMOS Analog Circuit Design", 2nd edition, Oxford

University Press, 2002.

MAPPING OF COs WITH POs AND PSOs

Course POs PSOs

Outcomes POI P02 P03 P04 POS P06 PSOI PS02

I - - 2 1 2 - 1 -

2 - - 2 - - 2 1 2

3 2 - - - 1 - 1 2

4 - - 1 - 3 - 1 -

S - - - 1 1 3 1 1

Avg 2 - 2 1 2 3 1 2
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