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P3HPES713 |Bi-CMOS Technology and Applications Optimization
D3HPES5714 |Techniques and Applications in VLSI Design
D3HPES715 |SoC Architecture
2. Open Elective OE 3 0 0 3
23HOEO0301 |Industrial Safety
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23HOE0302 |Waste to Energy
3. [23HPRS5701 |Dissertation Phase — 1 PR 0 01 20 10
4. [23HCAS701 |Co-curricular Activities 2
Tot al 18
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Total 16
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Course Code BICMOS TECHNOLOGY AND APPLICATIONS L|T|P|C
23HPE5S713 Program Elective — V 31 0] 013
Semester 111

Course Objectives:
e To demonstrate in-depth knowledge in BICMOS Technology.

e To analyze complex engineering problems critically for conducting research in BICMOS
Technology.

e To solve engineering problems with wide range of solutions in Radio Frequency
Integrated circuits.

e To realize different digital circuits using BICMOS Technology
Course Outcomes (CO): Student will be able to
e Demonstrate in-depth knowledge in BICMOS Technology.
e Analyze complex engineering problems critically for conducting research in BiICMOS

Technology.
e Solve engineering problems with wide range of solutions in Radio Frequency Integrated
circuits.
e Realize different digital circuits using BICMOS Technology
UNIT -1 | | Lecture Hrs:

BiCMOS Process Technology: CMOS Process Technology, Bipolar Process Technology, Isolation
in CMOS and Bipolar Technologies, BICMOS Technology, BICMOS Design Rules.

UNIT -1I | | Lecture Hrs:
Device Design Considerations: Design Considerations for MOSFET's, Design Considerations for
Bipolar Transistors, BICMOS Device Design Considerations.

BiCMOS Device Scaling: MOS Device Scaling, Bipolar Device Scaling.

UNIT - 111 | | Lecture Hrs:
Device Modeling: Modeling of the MOS Transistor: MOSFET Structure and Operation, SPICE
Models of the MOS Transistor,Analytical Model for Short-Channel MOS Devices.

Modeling of the Bipolar Transistor: BJT Structure and Operation, Ebers-Moll Model, Bipolar
Models in SPICE.

UNIT -1V | | Lecture Hrs:
BiCMOS Digitallntegrated Circuits: BIMOS Totem-Pole Inveter: DC Characteristics, Transient
Analysis, Delay Dependence on the Device Parameters, BICMOS Circuit Design, Comparing CMOS
and BiCMOS Inverters Speed, BiICMOS Gates.

UNIT -V | | Lecture Hrs:
BiCMOS Digital Circuit Applications: Adders, Multiplier, Random Access Memory,
Programmable Logic Arrays, BICMOS Logic Cells, BICMOS Gate Arrays.

Textbooks:

1. Sherif H.K. Embabi, AbdellatifBellaouar& Mohamed I. Elmasry “Digital BICMOS Integrated
Circuit Design” Springer Science+ Business Media, LLC.
2.A L ALVAREZ, BICMOS Technology & Applications, Kluwer Academic Publishers.

Reference Books:

1.Kiat-Seng yeo, Samir S. Rofail, Wang-Ling Goh, CMOS/BiCMOS ULSI, Pearson Education.
2.James C. Daly, Denis P. Galipeau, Analog BiCMOS Design: Practices & Pitfalls, CRC Press
3.KlaasJan de Langen, Johan Huijsing, Compact Low-Voltage and High-Speed CMOS, BiCMOS
and Bipolar Operational Amplifiers, Springer Science
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Course Code OPTIMIZATION TECHNIQUES AND APPLICATIONS
23HPE5S714 IN VLSI DESIGN (Program Elective — V)
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Semester 111

Course Objectives:
e To understand basics of statistical modeling
e Toanalyze performance of CMOS circuits with respect to power, area and speed
e To acquire complete knowledge regarding the various algorithms used for optimization of
power and area
Course Outcomes (CO): Student will be able to
e Understand basics of statistical modeling
e Analyze performance of CMOS circuits with respect to power, area and speed
e Acquire complete knowledge regarding the various algorithms used for optimization of
power and area
UNIT -1 | | Lecture Hrs:
Statistical Modeling: Modeling sources of variations, Monte Carlo techniques, Process
variation modeling-Pelgrom’s model, Principle component based modeling, Quad tree based
modeling, Performance modeling- Response surface methodology, delay modeling, interconnect
delay models.
UNIT - 11 | | Lecture Hrs:
Statistical Performance, Power and Yield Analysis: Statistical timing analysis, parameter space
techniques, Bayesian networks Leakage models, High level statistical analysis, Gate level

statistical analysis, dynamic power, leakage power, temperature and power
supply variations, High level yield estimation and gate level yield estimation.
UNIT - 111 | Lecture Hrs:

Convex Optimization: Convex sets, convex functions, geometric programming, trade-off and
sensitivity analysis, Generalized geometric programming, geometric programming applied to digital
circuit gate sizing, Floorplanning, wiresizing, Approximation andfitting-Monomial fitting,
Maxmonomial fitting, Polynomial fitting.

UNIT -1V | | Lecture Hrs:
Genetic Algorithm: Introduction, GA Technology-Steady State Algorithm-Fitness Scaling-
Inversion GA for VLSI Design, Layout and Test automation- partitioning-automatic placement,
routing technology, mappingfor FPGA-Automatic testgeneration-Partitioning algorithm Taxonomy-
Multi-way Partitioning Hybrid genetic-encoding-local improvement-WDFR Comparison of CAS-
Standard cell placement GASP algorithm-unified algorithm.

UNIT -V | | Lecture Hrs:

GA Routing Proceduresand Power Estimation: Global routing-FPGA technology mapping-
circuit generation-test generation in a GA frame work-test generation procedures, Power estimation-
application of GA Standard cellplacement — GAforATG-problem encoding-fitness function-GA

Vs Conventional algorithm.

Textbooks:

1. Statistical Analysis and Optimization for VLSI: Timing and Power —Ashish Srivastava,
DennisSylvester, David Blaauw, Springer, 2005.

2. Genetic Algorithm for VLSI Design, Layout and Test Automation -PinakiMazumder,
E.Mrudnick, Prentice Hall,1998.

Reference Books:

1.Convex Optimization- Stephen Boyd, LievenVandenberghe, Cambridge University Press,2004




HM23 Regulations AITS

Course Code SoC ARCHITECTURE L|T|P|C
23HPES5715 Program Elective — V 3/70(0
Semester 111

Course Objectives:
e To understand the basics related to SoC arch and different approaches related to SoCDesign.
e To select an appropriate robust processor for SoC Design
e Toselect an appropriate memory for SoC Design.
e To realize real time case studies
Course Outcomes (CO): Student will be able to
e Understand the basics related to SoC archi & different approaches related to SoCDesign.
e Select an appropriated robust processor for SoC Design
e Select an appropriate memory for SoC Design.
e Realize real time case studies
UNIT -1 | | Lecture Hrs:
Introduction to the System Approach: System Architecture, Components of the system, Hardware
& Software, Processor Architectures, Memory &Addressing. System level intercon ection, An
approach for SOC Design, System Architecture and Complexity.
UNIT - 11 | | Lecture Hrs:
Processors: Introduction, Processor Selection for SOC, Basic concepts in Processor Architecture,
Basic concepts in Processor Microarchitecture, Basic elements in Instruction handling. Buffers:
minimizing Pipeline Delays, Branches, More Robust Processors, Vector Processors and
Vector Instruction extensions, VLIW Processors, Superscalar Processors
UNIT - 111 | | Lecture Hrs:
Memory Design for SOC: Overview: SOC external memory, SOC Internal Memory, Size,
Scratchpads and Cache memory, Cache Organization, Cache data, Write Policies, Strategies for
line replacement at miss time, Other Types of Cache, Split — I, and D — Caches, Multilevel
Caches, SOC Memory System, Models of Simple Processor — memory interaction.
UNIT -1V | | Lecture Hrs:
Interconnect, Customization and Configurability: Interconnect Architectures, Bus: Basic
Architectures, SOC Standard Buses , Analytic Bus Models, Using the Bus model, Effects of Bus
transactions and contention time.
SOC Customization: An overview, Customizing Instruction Processor, Reconfigurable
Technologies, Mapping design onto Reconfigurable devices, Instance- Specific design,
Customizable Soft Processor, Reconfiguration - overhead analysis and trade-off analysis on
reconfigurable Parallelism.
UNIT -V | | Lecture Hrs:
Application Studies / Case Studies: SOC Design approach; AES-algorithms, Design and evaluation;
Image compression—JPEG compression.
Textbooks:
1. Computer System Design System-on-Chip - Michael J. Flynn and Wayne Luk, Wiely India Pvt.
2. ARM System on Chip Architecture — Steve Furber, 2ndEdition, 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
(EmbeddedTechnology) — Jason Andrews — Newnes, BK and CDROM.

3.System on Chip Verification — Methodologies and Techniques —PrakashRashinkar, PeterPaterson
and Leena Singh L, 2001, Kluwer Academic Publishers




OPEN
ELECTIVE



HM23 Regulations AITS

Course Code INDUSTRIAL SAFETY L|T|P C
23HOE0301 3/]0]0 3
Semester 111

Course Objectives:

e Toknow about Industrial safety programs and toxicology, Industrial laws , regulations and source
models

e To understand about fire and explosion, preventive methods, relief and its sizing methods

e To analyse industrial hazards and its risk assessment.

Course Outcomes (CO): Student will be able to

e To list out important legislations related to health, Safety and Environment.
e To list out requirements mentioned in factories act for the prevention of accidents.
e To understand the health and welfare provisions given in factories act.

UNIT -1 | | Lecture Hrs:

Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, types,
causes and preventive steps/procedure, describe salient points of factories act 1948 for health and safety,
wash rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color
codes. Fire prevention and firefighting, equipment and methods.

UNIT - 11 | | Lecture Hrs:

Fundamentals of maintenance engineering: Definition and aim of maintenance engineering, Primary and
secondary functions and responsibility of maintenance department, Types of maintenance, Types and
applications of tools used for maintenance, Maintenance cost & its relation with replacement economy,
Service life of equipment.

UNIT - I | | Lecture Hrs:

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods, lubricants-
types and applications, Lubrication methods, general sketch, working andapplications, i. Screw down
grease cup, ii. Pressure grease gun, iii. Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication

vi. Side feed lubrication, vii. Ring lubrication, Definition, principle and factors affecting the corrosion.
Types of corrosion, corrosion prevention methods.

UNIT - IV | | Lecture Hrs:

Fault tracing: Fault tracing-concept and importance, decision treeconcept, need and applications, sequence
of fault finding activities, show as decision tree, draw decision tree for problems in machine tools,
hydraulic, pneumatic,automotive, thermal and electrical equipment’s like, I. Any one machine tool, ii.
Pump iii. Air compressor, iv. Internal combustion engine, v. Boiler, vi. Electrical motors, Types of faults in
machine tools and their general causes.

UNIT - V | | Lecture Hrs:

Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing, cleaning and
repairing schemes, overhauling of mechanical components, overhauling of electrical motor, common
troubles and remedies of electric motor, repair complexities and its use, definition, need, steps and
advantages of preventive maintenance. Steps/procedure for periodic and preventive maintenance of: I.
Machine tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets, Program and schedule of
preventive maintenance of mechanical and electrical equipment, advantages of preventive maintenance.
Repair cycle concept and importance

Textbooks:

1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.
2. Maintenance Engineering, H. P. Garg, S. Chand and Company.

Reference Books:

1. Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication.
2. Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London.
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Course Code BUSINESS ANALYTICS LT P C
23HOEI1EO1 3/0]0 3
Semester 11
Course Objectives:
e The main objective of this course is to give the student a comprehensive understanding of
business analytics methods.
Course Outcomes (CO): Student ill be able to
e Students will demonstrate knowledge of data analytics.
e Students will demonstrate the ability of think critically in making decisions based on
data and deep analytics.
e Students will demonstrate the ability to use technical skills in predicative and
prescriptive modeling to support business decision-making.
e Students will demonstrate the ability to translate data into clear, actionable insights.
UNIT -1 | Lecture Hrs:
Business Analysis: Overview of Business Analysis, Overview of Requirements, Role of the Business
Analyst.
Stakeholders: the project team, management, and the front line, Handling Stakeholder Conflicts.
UNIT-1I | | Lecture Hrs:

Life Cycles: Systems Development Life Cycles, Project Life Cycles, Product Life Cycles, Requirement
Life Cycles.

UNIT - III | | Lecture Hrs:
Forming Requirements: Overview of Requirements, Attributes of Good Requirements, Types of
Requirements, Requirement Sources, Gathering Requirements from Stakeholders, Common Requirements
Documents.Transforming Requirements: Stakeholder Needs Analysis, Decomposition Analysis,
Additive/Subtractive Analysis, Gap Analysis, Notations (UML & BPMN), Flowcharts Swim Lane
Flowcharts, Entity-Relationship Diagrams, State-Transition Diagrams, Data Flow Diagrams, Use Case
Modeling, Business Process Modeling

UNIT - 1V | | Lecture Hrs:
Finalizing Requirements: Presenting Requirements, Socializing Requirements and Gaining Acceptance,
Prioritizing Requirements. Managing Requirements Assets: Change Control, Requirements Tools

UNIT - V | | Lecture Hrs:
Recent Trands in: Embedded and colleborative business intelligence, Visual data recovery, Data
Storytelling and Data Journalism.

Textbooks:

1. Business Analysis by James Cadle et al.

2. Project Management: The Managerial Process by Erik Larson and, Clifford Gray

Reference Books:
1. Business analytics Principles, Concepts, and Applications by Marc J. Schniederjans, Dara G.
Schniederjans, Christopher M. Starkey, Pearson FT Press.
2. Business Analytics by James Evans, persons Education.
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Course Code WASTE TO ENERGY L|T|P |C
23HOE00302 3100

Semester | 111

Course Objectives:

e Introduce and explain energy from waste, classification and devices to convert waste to
energy.

e To impart knowledge on biomass pyrolysis, gasification, combustion and conversion process.

e Toeducate on biogas properties ,bio energy system, biomass resources and their classification
and biomass energy programme in India.

Course Outcomes (CO): Student will be able to

e Toknow about overview of Energy to waste and classification of waste.

e Toacquire knowledge on bio mass pyrolysis, gasification, combustion and conversion process
in detail.

e To gain knowledge on properties of biogas, biomass resources and programmes to convert
waste to energy in India.

UNIT -1 | | Lecture Hrs:10
Introduction to Energy from Waste: Classification of waste as fuel — Agro based, Forest residue,
Industrial waste - MSW — Conversion devices — Incinerators, gasifiers, digestors
UNIT - 11 | | Lecture Hrs:10
Biomass Pyrolysis: Pyrolysis — Types, slow fast — Manufacture of charcoal — Methods - Yields
and application — Manufacture of pyrolytic oils and gases, yields and applications.

UNIT - 111 | | Lecture Hrs:12
Biomass Gasification: Gasifiers — Fixed bed system — Downdraft and updraft gasifiers — Fluidized
bed gasifiers — Design, construction and operation — Gasifier burner arrangement for thermal heating
— Gasifier engine arrangement and electrical power — Equilibrium and kinetic consideration
in gasifier operation
UNIT -1V | | Lecture Hrs:12
Biomass Combustion: Biomass stoves — Improved chullahs, types, some exotic designs, Fixed bed
combustors, Types, inclined grate combustors, Fluidized bed combustors, Design, construction and
operation - Operation of all the above biomass combustors.
UNIT -V | | Lecture Hrs:10
Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and
status - Bio energy system - Design and constructional features - Biomass resources and their
classification -
Biomass conversion processes - Thermo chemical conversion - Direct combustion - biomass
gasification- pyrolysis and liquefaction - biochemical conversion - anaerobic digestion - Types of
biogas Plants — Applications - Alcohol production from biomass - Bio diesel production -
Urban waste to energy conversion - Biomass energy programme in India.
Textbooks:

1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 2018

2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdji, S. S., TMH,

2017

Reference Books:

1. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 1991.

2. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley

& Sons, 1996




