
22MVD

 

 

 

 

 

 

SCHOOL OF ELECTRONICS 

ENGINEERING 

 

 

 

M. Tech VLSI Design 

(M.Tech MVD) 

 

Curriculum 

(2022-2023 admitted students) 

Page 1 of 59

(2023-24 Admitted Students)

(2024-25 ) Admitted Students



22MVD

 

 

VISION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY 

 

Transforming life through excellence in education and research. 

 

MISSION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY 

 

World class Education: Excellence in education, grounded in ethics and critical 

thinking, for improvement of life. 

 

Cutting edge Research: An innovation ecosystem to extend knowledge and solve 

critical problems. 

 

Impactful People: Happy, accountable, caring and effective workforce and 

students. 

 

Rewarding Co-creations: Active collaboration with national & international 

industries & universities for productivity and economic development. 

 

Service to Society: Service to the region and world through knowledge   and 

compassion. 

 

VISION STATEMENT OF THE SCHOOL OF ELECTRONICS ENGINEERING 

 

To be a leader by imparting in-depth knowledge in Electronics Engineering, 

nurturing engineers, technologists and researchers of highest competence, who 

would engage in sustainable development to cater the global needs of industry 

and society. 

 

MISSION STATEMENT OF THE SCHOOL OF ELECTRONICS ENGINEERING 

 Create and maintain an environment to excel in teaching, learning and 

applied research in the fields of electronics, communication engineering 

and allied disciplines which pioneer for sustainable growth. 

 Equip our students with necessary knowledge and skills which enable them 

to be lifelong learners to solve practical problems and to improve the 

quality of human life. 
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M. Tech. VLSI Design 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 

1. Graduates will be engineering practitioners and leaders, who would help solve industry’s 

technological problems. 

 

2. Graduates will be engineering professionals, innovators or entrepreneurs engaged in 

technology development, technology deployment, or engineering system implementation 

in industry. 

 

3. Graduates will function in their profession with social awareness and responsibility. 

 

4. Graduates will interact with their peers in other disciplines in industry and society and 

contribute to the economic growth of the country. 

 

5. Graduates will be successful in pursuing higher studies in engineering or management. 

 

6. Graduates will pursue career paths in teaching or research. 
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M. Tech. VLSI Design 

PROGRAMME OUTCOMES (POs) 

 

PO_01: Having an ability to apply mathematics and science in engineering 

applications. 

PO_02: Having an ability to design a component or a product applying all the 

relevant standards and with realistic constraints, including public health, safety, 

culture, society and environment 

PO_03: Having an ability to design and conduct experiments, as well as to 

analyse and interpret data, and synthesis of information 

PO_04: Having an ability to use techniques, skills, resources and modern 

engineering and IT tools necessary for engineering practice 

PO_05: Having problem solving ability- to assess social issues (societal, health, 

safety, legal and cultural) and engineering problems 

PO_06: Having adaptive thinking and adaptability in relation to environmental 

context and sustainable development 

PO_07: Having a clear understanding of professional and ethical  

responsibility 

PO_08: Having a good cognitive load management skills related to project 

management and finance
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M. Tech. VLSI Design 

PROGRAMME SPECIFIC OUTCOMES (PSOs) 

On completion of M. Tech. (VLSI Design)   programme,                                               

graduates will be able to 

 

PSO1: Apply advanced concepts in Physics of semiconductor devices to                                   

design VLSI Systems.  

PSO2: Design ASIC and FPGA based systems using industry standard 

tools. 

PSO3: Solve research gaps and provide solutions to socio-economic, and 

environmental problems.   
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Vellore Institute of Technology 

Master of Technology in VLSI Design   
School of Electronics Engineering 

————————————————————————————————————————————————————————— 

 

Programme Credit Structure Credits 
 

Discipline Core Courses 24 

Skill Enhancement Courses 05 

Discipline Elective Courses 12 

Open Elective Courses 03 

Project/ Internship 26 

Total Graded Credit Requirement 70 

Discipline Core Courses 24 

 
 

 L T P C 

MVLD501L  Physics of VLSI Devices 3 0 0 3 

MVLD502L     Digital IC Design   3 0  0  3 
MVLD503L     Digital Design with 
                       FPGA 

2 0 0 2 

MVLD503P     Digital Design with 
                       FPGA Lab 

  0 0  2  1 

MVLD504L  Analog IC Design   3 0 0 3 

MVLD504P  Analog IC Design Lab   0 0  2 1 

MVLD505L  ASIC Design   3 0 0 3 

MVLD505P     ASIC Design lab   0 0  2  1 
MVLD506L  VLSI Testing and Testability   3 0 0 3 

MVLD506P  VLSI Testing and Testability   0 0  2 1 

MVLD507L      IC Technology   3 0 0 3 

 
          Skill Enhancement Courses 05 

Discipline Elective Courses 12 

 
MVLD601L Computer Aided Design for 

VLSI 

3 0 0 3 

MVLD602L Low Power IC Design 3 0 0 3 

MVLD603L VLSI Verification Methodologies 3 0 0 3 

MVLD606L Mixed Signal IC Design 3 0 0 3 

MVLD607L RFIC Design  3 0 0 3 

 MVLD608L VLSI Digital Signal Processing   3  0  0  3 
MVLD610L Nanoscale Devices and Circuit 

Design 

3 0 0 3 

MVLD611L Advanced Computer Architectur
e 

3 0 0 3 

MVLD613L System Design with FPGA 3 0 0 3 

MVLD616L Scripting Languages for 
Electronic Design Automation 

3 0 0 3 

MVLD617L Neuromorphic Engineering and 
Hardware Accelerators 

3 0 0 3 

MEDS601L Electromagnetic Interference 
and Compatibility 

3 0 0 3 

MEDS616L Machine Leaning and Deep 
Learning 

3 0 0 3 

MEDS501L Embedded System Design 3 0 0 3 

 

 
Open Elective Courses 03 

 
Engineering Disciplines | Social Sciences 

Project and Internship 26 

MVLD696J Study Oriented Project 02 

MVLD697J Design Project 02 

MVLD698J Internship I/ Dissertation I 10 

MVLD699J Internship II/ Dissertation II 12 

 

MENG501P Technical Report Writing 0 0 4 2 

MSTS501P Qualitative Skills Practice 0 0 3 1.5 

MSTS502P Quantitative Skills Practice 0 0 3 1.5 
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Course Code Course Title L T P C 

MVLD503P Digital Design with FPGA Lab 0 0 2 1 

Pre-requisite NIL Syllabus version 

 1.0 

Course Objectives 

This course is aimed to 

1. Model the complex combinational and sequential circuits using Verilog HDL 

Course Outcome 

After completion of the course the student will be able to: 
1. Design and optimize complex combinational and sequential digital circuits using 

Verilog. 
2. Implement the designed digital design using FPGA.  

Indicative Experiments   

1. Many ink-jet printers have six cartridges for different colored ink: black, 
cyan, magenta, yellow, light cyan and light magenta. A multibit signal in 
such a printer indicates selection of one of the colors. Write a data flow 
Verilog model for a decoder for use in the inkjet printer described 
above. The decoder has three input bits representing the choice of 
color cartridge and six output bits, one to select each cartridge. Verify 
the output of the design using test bench by simulating in Modelsim 
Simulator. Implement the design in ALTERA DE2-115 Board and verify 
it’s functionality.                          

4  hours 

2. Write a behavioral Verilog code to divide the ALTERA DE2-115 Board 
clock frequency 50MHz by 40MHZ, 30MHz, 20 MHz, 10MHz. Display 
each of the output using LEDs available in the board. 

4 hours 

3. Design and implement a circuit on the DE2-115 board that acts as a 
time-of-day clock. It should display the hour (from 0 to 23) on the 7-
segment displays HEX7−6, the minute (from 0 to 60) on HEX5−4 and 
the second (from 0 to 60) on HEX3−2. Use the switches SW15−0 to 
preset the hour and minute parts of the time displayed by the clock. 

4  hours 

4. We wish to implement a finite state machine (FSM) that recognizes two 
specific sequences of applied input symbols, namely four consecutive 
1s or four consecutive 0s. There is an input w and an output z. 
Whenever w = 1 or w = 0 for four consecutive clock pulses the value of 
z has to be 1; otherwise, z = 0. Overlapping sequences are allowed, so 
that if w = 1 for five consecutive clock pulses the output z will be equal 
to 1 after the fourth and fifth pulses. Design and Implement the design 
using DE2-115 Board. 
 

8 hours 

5. Write a behavioral Verilog code to design FIFO with the following 
specification 
d_in: input data; 8 bit width is considered  
d_out: output data; 8 bit width is considered ·  
w_en: write enable signal  
r_en: read enable signal  
r_next_en: read next enable 
w_next_en: write next enable  
w_clk: write clock; 10 MHz for this design  
r_clk: read clock; 50 MHz for this design  
w_ptr: write address pointer; 4 bit to address depth of 16 ·  
r_ptr: read address pointer; 4 bit to address depth of 16 ·  
ptr_diff: address pointer difference; 4 bit width  
f_full_flag: FIFO full flag; asserted when FIFO is full · 
f_empty_flag: FIFO empty flag; asserted when FIFO is empty 
Use Dual Port RAM available in ALTERA IP library to realize the FIFO. 
Implement the design using ALTERA DE2-115 board. 

10 hours 

Item 67/21 - Annexure - 25
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Total Laboratory Hours 30 hours 

Mode of Assessment: Continuous Assessment and Final Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD505P ASIC Design Lab 0 0 2 1 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives 

The course is aimed to  
1. To apply theoretical knowledge gained in the ASIC Design course and get hands-on 

experience of the topics. 

 

Course Outcome 

At the end of the course the student will be able to 
1. Design, simulate and synthesize complex digital system 
2. Analyse and fix the timing violations 
3. Design ASIC based digital systems using industry standard EDA tools. 

 

Indicative Experiments   

1. Design of Digital Architecture for given specification 6 hours 

2. Logical Synthesis of Digital Architecture 6 hours 

3. Netlist Optimization, GLS and Formal Verification 6 hours 

4. Physical Synthesis of Digital Architecture 6 hours 

5. Physical Verification of Digital Architecture 6 hours 

Total Laboratory Hours 30 hours 

Mode of Assessment: Continuous Assessment and Final Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD506P VLSI Testing and Testability Lab 0 0 2 1 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives 

The course is intended to  
1. Introduce the concept of modeling and simulation of logic and memory testing 
2. Familiarize different design for testability techniques for improving the yield of IC design 

using industry standard EDA tools 

 

Course Outcomes: 

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

1. Generate test patterns and perform fault simulation for digital logic and memory circuits. 
2. Apply DFT techniques viz. scan based testing, BIST and boundary scan for improving 

testability using EDA tools. 

 

Indicative Experiments   

1. Fault Simulation and Test generation for combination circuits 4 hours 

2. Clock and reset rule check at RTL 4 hours 

3. Scan Chain Insertion, DRC and ATPG  2 hours 

4. At-Speed Patterns and On-Chip Clock Controllers (LoS and LoC) 4 hours 

5. Advanced fault modeling 2 hours 

6. SDF annotated simulation 4 hours 

7. Boundary scan test 4 hours 

8. Testing of memories (BIST insertion, validation and BIST repair) 6 hours 

Total Laboratory Hours 30 hours 

Mode of Assessment: Continuous Assessment and Final Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

   MVLD506L                 VLSI Testing and Testability 3 0 0 3 

Pre-requisite NIL Syllabus Version 

 1.0 

Course Objectives : 

The course is intended to  

1. Introduce the concept of modeling and simulation of logic and memory testing. 

2. Familiarize different design for testability techniques for improving the yield of IC 

design. 

 

Course Outcomes : 

After completion of the course students will be able to 

1. Understand the Fault Models and generate test patterns for digital circuits. 
2. Apply DFT techniques viz. scan based testing, BIST and boundary scan for improving 

testability 

3. Use of test vector compression and test response compaction techniques to reduce 

test time and memory storage  

4. Test, diagnose and repair memory faults in SoC 

 

Module:1 VLSI Testing and Fault Modelling 6 hours 

Importance of Testing - Testing during the VLSI Lifecycle - Challenges in the VLSI Testing: 
Test Generation - Fault Models – Levels of Abstraction in VLSI Testing - Historical Review 
of VLSI Test Technology - Fault Equivalence - Fault Dominance - Fault Collapsing - Check 
point Theorem.  

Module:2 Fault Simulation and Test Generation 5 hours 

Fault Simulation: Serial, Parallel, Deductive, Concurrent, Fault sampling - Combinational 

Test Generations -ATPG for Combinational Circuits - D-Algorithm – Classification of faults. 

Module:3 Design for Testability  7 hours 

Testability Analysis: SCOAP measures for Combinational Circuits - Design for Testability 
Basics - Ad Hoc Approach - Structured Approach - Scan Cell Designs - Scan Architectures 
- Scan Design Rules - Scan Design Flow – Special Purpose Scan Designs  

Module:4 Logic Built-in Self-Test 7 hours 

BIST Design Rules - Test Pattern Generation: Exhaustive Testing, Pseudo-Random 
Testing, Pseudo-Exhaustive Testing, Delay Fault Testing - Output Response Analysis - 
Logic BIST Architectures 

Module:5 Test Compression and Boundary scan  6 hours 

Test Stimulus Compression Techniques: Linear-Decompression-Based Schemes – 

Broadcast based compression schemes. Test Response Compaction - Digital Boundary 

Scan (IEEE Std. 1149.1): Test Architecture and Operations - On-Chip Test Support with 

Boundary Scan - Board and System-Level Boundary-Scan Control Architectures – IJTAG 

architectures. 

Module:6 Memory Testing and Built-In Self-Test 6 hours 

RAM Functional Fault Models and Test Algorithms - RAM Fault Simulation and Test 

Algorithm Generation - Memory Built-In Self-Test  

Module:7 Memory Diagnosis and Built-In Self-Repair  6 hours 

BIST with Diagnostic Support - RAM Defect Diagnosis and Failure Analysis - Built-In Self-
Repair 

Module:8 Contemporary Issues    2 hours 
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                                                                       Total Lecture hours:   45 hours 

 

Text Book(s) 

1. Laung-Terng Wang, Cheng-Wen Wu, and Xiaoqing Wen, VLSI Test Principles and 

Architectures, 2013, The Morgan Kaufmann. 

2. M. Bushnell, Vishwani Agrawal - Essentials of Electronic Testing for Digital, Memory, 

and Mixed-Signal VLSI Circuits, 2006, Springer. 

Reference Books 

1. Laung-Terng Wang, Charles E. Stroud, Nur A. Touba, “System-on-chip Test 

Architectures: Nanometer Design for Testability”, 2008, Morgan Kaufmann Publishers. 

Mode of Evaluation: Continuous Assessment Test, Digital Assignment, Quiz and Final 

Assessment Test 

Recommended by Board of Studies 28-07-2022  

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD606L Mixed Signal IC Design 3 0 0 3 

Pre-requisite MVLD504L Syllabus version 

  1.0 

Course Objectives: 

The course is aimed to 
1. Introduce the design aspects of dynamic analog circuits and analog-digital interface 

electronics in CMOS technology. 
2. Specify design implementation of ADC & DAC. 

 

Course Outcomes: 

At the end of the course the student will be able to 
1. Understand the theory of discrete-time signal processing and its implementation using 

analog techniques. 
2. Design Sample and Hold Circuits using MOS by considering the non-idealities. 
3. Analyze CMOS based Switched Capacitor Circuits. 
4. Understanding basics of Data Converters. 
5. Analyze the architectures of ADCs and DAC. 
6. Understand the oversampling converter architecture. 

 

Module:1 Sampling: 5 hours 

Introduction – sampling - Spectral properties of sampled signals - Oversampling – Anti-alias 
filter design. Time Interleaved Sampling - Ping-Pong Sampling System - Analysis of offset 
and gain errors in Time Interleaved Sample and Hold. 

Module:2 Sampling Circuits 5 hours 

Sampling circuits- Distortion due to switch - Charge injection - Thermal noise in sample and 
holds - Bottom plate sampling - Gate bootstrapped switch -Nakagome charge pump. 
Characterizing Sample and hold - Choice of input frequency. 

Module:3 Switched Capacitor Circuits: 6 hours 

Switched Capacitor (SC) circuits– Parasitic Insensitive Switched Capacitor amplifiers - Non 
idealities in SC Amplifiers – Finite gain - DC offset - Gain Bandwidth Product. Fully 
differential SC circuits - DC negative feedback in SC circuits. 

Module:4 A/D and D/A Converters Fundamentals: 5 hours 

Data converter fundamentals: Offset and gain Error - Linearity errors - Dynamic 
Characteristics – SQNR - Quantization noise spectrum. 

Module:5 Analog to Digital Converter Architectures: 7 hours 

Flash ADC - Regenerative latch - Preamp offset correction - Preamp Design - necessity of 
up-front sample and hold for good dynamic performance. Folding ADC - Multiple-Bit Pipeline 
ADCs and SAR ADC. 

Module:6 Digital to Analog Converter Architectures: 7 hours 

DAC spectra and pulse shapes - NRZ vs RZ DACs. DAC Architectures: Binary weighted - 
Thermometer DAC - Current steering DAC - Current cell design in current steering DAC - 
Charge Scaling DAC - Pipeline DAC. 

Module:7 Oversampling Converter: 8 hours 

Benefits of Oversampling -Oversampling with Noise Shaping - Signal and Noise Transfer 
Functions - First and Second Order Delta-Sigma Converters. Introduction to Continuous-time 
Delta Sigma Modulators - time-scaling - inherent antialiasing property - Excess Loop Delay - 
Influence of Op-amp non idealities - Effect of Op-amp non idealities - finite gain bandwidth - 
Effect of ADC and DAC non idealities - Effect of Clock jitter. 

Module:8 Contemporary Issues 2 hours 

 

 Total Lecture hours: 45 hours 

Text Book(s) 

1. Frank Ohnhauser, Analog-Digital Converters for Industrial Applications Including an 

Item 67/21 - Annexure - 25
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Introduction to Digital-Analog Converters, 2015, First Edition, Springer Publishers. 

2. David Johns and Ken Martin, Analog Integrated Circuit Design, 2012, Second Edition 
John Wiley & Sons Inc. 

Reference Books 

1. Ahmed M.A.Ali, High Speed Data Converters, 2016, First Edition, IET Materials, Circuits 
& Devices. 

2. S.Pavan,R. Schreier and Gabor.C.Temes, Understanding Delta – Sigma Data 

Converters, 2017, First Edition , IEEE Press. 

Mode of Evaluation: Continuous Assessment Test, Digital Assignment, Quiz and Final 
Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 

Item 67/21 - Annexure - 25
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Course Code Course Title L T P C 

MVLD608L VLSI Digital Signal Processing 3 0 0 3 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives: 

The course is aimed to 
1. Familiarise various representation methods of DSP algorithms, understand the 

significance of the iteration bound and to calculate the same for a given single-rate 
and/or multi-rate DFG.  

2. Understand and apply the architectural transformation techniques such as retiming, 
unfolding and folding on a given DFG.  

3. Introduce the algorithmic and numerical strength reduction methods for performance 
improvement.  

4. Signify and calculate the effects of scaling and round-off noise for a given digital filter 
with limited word length.  

 

 

Course Outcomes: 

At the end of the course the student will be able to 
1. Compare various representation methods of DSP algorithms.  
2. Find iteration bound of a given single and/or multi-rate DFG.  
3. Understand and transform the given DFG using retiming with constraints.  
4. Apply unfolding and folding transformations on the given DFG.  
5. Understand and apply algorithmic and numerical strength reduction methods.  
6. Understand and calculate scaling and round-off noise of the given digital filter with limited 

word length.  

 

Module:1 Introduction to Digital Signal Processing 5 hours 

Typical DSP Algorithms - DSP Application Demands and Scaled CMOS Technologies - 
Representations of DSP Algorithms - Data-Flow Graph Representations.  

Module:2 Iteration Bound  5 hours 

Introduction - Loop Bound and Iteration Bound - Algorithms for Computing Iteration Bound: 
Longest Path Matrix and Multiple Cycle Mean algorithms - Iteration Bound of Multi-rate Data 
Flow Graphs.  

Module:3 Pipelining, Parallel processing and Retiming  8 hours 

Pipelining and Parallel Processing - Introduction to Retiming - Definitions and Properties - 
Solving Systems of Inequalities - The Bellman-Ford Algorithm - The Floyd Warshall 
Algorithm- Retiming Techniques.  

Module:4 Unfolding  6 hours 

Introduction, An Algorithm for Unfolding, Properties of Unfolding, Critical Path, Unfolding, 
and Retiming, Applications of Unfolding.  

Module:5 Folding  6 hours 

Introduction, Folding Transformation, Register Minimization Techniques, Register 
Minimization in Folded Architectures.  

Module:6 Algorithmic & Numerical Strength Reduction  7 hours  

Introduction to Algorithmic Strength Reduction, Cook-Toom Algorithm, Iterated Convolution, 
Cyclic Convolution, Discrete Cosine Transform. Introduction to Numerical Strength 
Reduction, Canonic Signed Digit Arithmetic, Sub-expression Elimination, Multiple Constant 
Multiplication, Sub-expression Sharing in Digital Filters.  

Module:7 Scaling and Rounding Noise  6 hours 
Introduction, Scaling and Rounding Noise, State Variable Description of Digital Filters, 
Scaling and Rounding Noise Computation, Rounding Noise in Pipelined IIR Filters.  

Module:8 Contemporary Issues  2 hours 
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Total Lecture hours: 45 hours 

Text Book(s) 

1. Keshab. K.Parhi, VLSI Digital Signal Processing Systems: Design and Implementation, 
2014, Reprint, Wiley.  

Reference Books 

1. John G. Proakis, Dimitris K Manolakis, Digital Signal Processing: Principles, Algorithms 
and Applications, 2015, Fourth Edition, Prentice Hall.  

2. Mohammed Ismail and Terri Fiez, Analog VLSI Signal and Information Processing, 
2014, McGraw-Hill.  

3. S.Y. Kung, H.J. White House, T. Kailath, VLSI and Modern Signal Processing, 2010, 
PHI. 

4. S. K. Mitra, Digital Signal Processing – A Computer Based Approach, 2010, Fourth 
Edition, McGraw-Hill.  

Mode of Evaluation: Continuous Assessment Test, Digital Assignment, Quiz and Final 
Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD610L Nanoscale Devices and Circuit Design  3 0 0 3 

Pre-requisite MVLD501L Syllabus version 

  1.0 

Course Objectives: 

The course is aimed to  
1. Understand the CMOS scaling. 
2. Design of digital, analog circuits using multigate devices, materials and their 

properties used for designing Microsensors.  
3. Understand the concepts of Microsystem technologies used for realizing 

Microsensors and actuators.  
4. Understand the working principles of Interface Electronic Circuits for resistive, 

capacitive and temperature sensors. 

 

Course Outcomes: 

At the end of the course the students will be able to  
1. Understand the CMOS scaling issues  
2. Explain the need of novel MOSFET 
3. Explain the physics of multigate MOS system  
4. Model nanowire FETs.  
5. Design digital and analog circuit using multigate devices.  
6. Understand the physics of CNTFET   

 

Module:1 CMOS Scaling Issues and Solutions 5 hours 

MOSFET scaling, short channel effects, quantum effects, volume inversion, threshold 
voltage, channel engineering, source/drain engineering, high-k dielectric, strain engineering, 
multigate technology mobility, gate stack. 

Module:2 Introduction to Novel MOSFETs  4 hours 

SOI MOSFET, multigate transistors, single gate, double gate, triple gate, surround gate, 
Silicon Nanowire transistors  

Module:3 Physics of Multi-gate MOS System  6 hours 

MOS electrostatics, 1D, 2D MOS electrostatics, ultimate limits, double gate MOS system, 
gate voltage effect, semiconductor thickness effect, asymmetry effect, oxide thickness effect 
, electron tunnel current, two dimensional confinement, scattering. 

Module:4 Nanowire FETS  6 hours 

Silicon nanowire MOSFETs, evaluation of I-V characteristics, I-V characteristics for non-
degenerate carrier statistics, I-V characteristics for degenerate carrier statistics, electronic 
conduction in molecules, general model for ballistic nano transistors, CNT-FETs. 

Module:5 Digital Circuit Design using Multi-gate Devices  7 hours 

Digital circuits design, impact of device performance on digital circuits, leakage performance 
trade off, multi VT devices and circuits, SRAM design. 

Module:6 Analog Circuit Design using Multi-gate Devices  9 hours 

Analog circuit design, trans-conductance, intrinsic gain, flicker noise, self-heating, band gap 
voltage reference, operational amplifier, comparator designs, mixed signal, successive 
approximation DAC, RF circuits   

Module:7 Carbon Nanotube FET     6 hours 

CNT-FET, CNT memories, CNT based switches, logic gates, CNT based RF devices, CNT 
based RTDs, CNTFET based applications. 

Module:8 Contemporary Issues 2 hours 

 

 

 
 

Total Lecture hours: 45 hours 

Text Book(s) 

1. J P Colinge, FINFETs and other Multi-gate Transistors, 2010, Springer, Germany. 

Item 67/21 - Annexure - 25
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2. B.G.Park, S.W. Hwang &Y.J.Park, Nanoelectronic Devices, 2012, Pan Stanford 
Publisher, Singapore.  

Reference Books 

1. N. Collaert, CMOS Nanoelectronics: Innovative Devices, Architectures and Applications, 
2012, Reprint Pan Stanford publisher, Singapore.  

2. Niraj K. Jha, Deming Chen, Nanoelectronic Circuit Design, 2011, First Edition, Springer 
London.  

Mode of Evaluation: Continuous Assessment Test, Digital Assignment, Quiz and Final 
Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MEDS501L Embedded System Design 3 0 0 3 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives 

The course aimed at 
1. Ability to understand comprehensively the technologies and techniques underlying in 

building an embedded solution to a wearable, mobile and portable system. 
2. Analyze UML diagrams and advanced Modelling schemes for different use cases. 
3. Understand the building process of embedded systems 

 

Course Outcome 

The students will be able to  
1. Define an embedded system and compare with general purpose system. 
2. Appreciate the methods adapted for the development of a typical embedded system. 
3. Get introduced to RTOS and related mechanisms. 
4. Classify types of processors and memory architecture 
5. Differentiate the features of components and networks in embedded systems 
6. Develop real-time working prototypes of different small-scale and medium-scale 

embedded Systems. 
7. Apprehend the various concepts in Multi-Tasking 

 

Module:1 Introduction to Embedded System 5 hours 

Embedded system processor, hardware unit, software embedded into a system, Example of 
an embedded system, Embedded Design life cycle, Layers of Embedded Systems. 

Module:2 Embedded System Design Methodologies 5 hours 

Embedded System modelling [FSM, SysML, MARTE], UML as Design tool, UML notation, 
Requirement Analysis and Use case Modelling, Design Examples 

Module:3 Building Process For Embedded Systems  4 hours 

Preprocessing, Compiling, Cross Compiling, Linking, Locating, Compiler Driver, Linker Map 
Files, Linker Scripts and scatter loading, Loading on the target, Embedded File System. 

Module:4 System design using general purpose 
processor 

7 hours 

Microcontroller architectures ( RISC, CISC), Embedded Memory, Strategic selection of 
processor and memory, Memory Devices and their Characteristics, Cache Memory and 
Various mapping techniques, DMA. 

Module:5 Component Interfacing & Networks 9 hours 

Memory Interfacing, I/O Device Interfacing, Interrupt Controllers, Networks for Embedded 
systems- USB, PCI,PCI Express, UART, SPI, I2C, CAN, Wireless Applications - Bluetooth, 
Zigbee,Wi-Fi.,6LoWPAN , Evolution of Internet of things (IoT). 

Module:6 Operating Systems 7 hours 

Introduction to Operating Systems, Basic Features & Functions of an Operating System, 
Kernel & its Features [polled loop system, interrupt driven system, multi rate system], 
Processes/Task and its states, Process/Task Control Block, Threads, Scheduler, Dispatcher. 

Module:7 Multi Tasking 6 hours 

Context Switching , Scheduling and various Scheduling algorithms, Inter-process 
Communication (Shared Memory, Mail Box, Message Queue), Inter Task Synchronization 
(Semaphore, Mutex), Dead Lock, Priority Inversion (bounded and unbounded), Priority 
Ceiling Protocol & Priority Inheritance Protocol 

Module:8 Contemporary Issues 2 hours 

 

 
 

Total Lecture hours: 45 hours 
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Text Book(s) 

1. Raj Kamal, “Embedded systems Architecture, Programming and Design”, Tata 
McGraw- Hill, 2016. 

2. Wayne Wolf “Computers as components: Principles of Embedded Computing System 
Design”, The Morgan Kaufmann Series in Computer Architecture and Design, 2013. 

Reference Books 

1. 
 
2. 
 
 
3. 
 
 
4. 

Lyla B. Das," Embedded Systems an Integrated Approach", Pearson Education, 2013. 
 
Shibu K V," Introduction to Embedded Systems", McGraw Hill Education(India) Private 
Limited, 2014 
 
Sriram  V  Iyer,  Pankaj  Gupta  "  Embedded  Real  Time  Systems  Programming",  
Tata McGraw- Hill,  2012 
 
Steve Heath, “Embedded Systems Design”, EDN Series, 2013. 

Mode of Evaluation: Continuous Assessment, Digital Assignment, Quiz and Final 
Assessment Test 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD696J Study Oriented Project    02 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives:  

1. The student will be able to analyse and interpret published literature for information 

pertaining to niche areas. 

2. Scrutinize technical literature and arrive at conclusions. 

3. Use insight and creativity for a better understanding of the domain of interest. 

 

Course Outcome: 

1. Retrieve, analyse, and interpret published literature/books providing information 

related to niche areas/focused domains. 

2. Examine technical literature, resolve ambiguity, and develop conclusions. 

3. Synthesize knowledge and use insight and creativity to better understand the domain 

of interest. 

4. Publish the findings in the peer reviewed journals / National / International 

Conferences. 

Module Content (Project duration: One semester) 

This is oriented towards reading published literature or books related to niche areas or 

focussed domains under the guidance of a faculty.  

 

Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom the 

student has registered. Assessment on the project – Report to be submitted, presentation 

and project reviews – Presentation in the National / International Conference on Science, 

Engineering Technology. 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD697J Design Project    02 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives:  

1. Students will be able to design a prototype or process or experiments. 

2. Describe and demonstrate the techniques and skills necessary for the project. 

3. Acquire knowledge and better understanding of design systems. 

 

Course Outcome: 

1. Develop new skills and demonstrate the ability to upgrade a prototype to a design 

prototype or working model or process or experiments. 

2. Utilize the techniques, skills, and modern tools necessary for the project. 

3. Synthesize knowledge and use insight and creativity to better understand and 

improve design systems. 

4. Publish the findings in the peer reviewed journals / National / International 

Conferences. 

Module Content (Project duration: One semester) 

Students are expected to develop new skills and demonstrate the ability to develop 

prototypes to design prototype or working models related to an engineering product or a 

process.  

 

Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom the 

student has registered. Assessment on the project – Report to be submitted, presentation 

and project reviews – Presentation in the National / International Conference on Science, 

Engineering Technology. 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD698J Internship I/ Dissertation I    10 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives:  

To provide sufficient hands-on learning experience related to the design, development and 

analysis of suitable product / process so as to enhance the technical skill sets in the chosen 

field and also to give research orientation. 

 

Course Outcome: 

 

1. Considerably more in-depth knowledge of the major subject/field of study, including 

deeper insight into current research and development work. 

2. The capability to use a holistic view to critically, independently and creatively 

identify, formulate and deal with complex issues. 

3. A consciousness of the ethical aspects of research and development work. 

4. Publications in the peer reviewed journals / International Conferences will be an 

added advantage. 

Module Content (Project duration: one semester) 

1. Dissertation may be a theoretical analysis, modeling & simulation, experimentation & 
analysis, prototype design, fabrication of new equipment, correlation and analysis of 
data, software development, applied research and any other related activities. 

2. Dissertation should be individual work. 

3. Carried out inside or outside the university, in any relevant industry or research 
institution. 

4. Publications in the peer reviewed journals / International Conferences will be an 
added advantage. 

 

Mode of Evaluation: Assessment on the project - Dissertation report to be submitted, 

presentation, project reviews and Final Oral Viva Examination. 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course Code Course Title L T P C 

MVLD699J Internship II/ Dissertation II    12 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives:  

To provide sufficient hands-on learning experience related to the design, development and 

analysis of suitable product / process so as to enhance the technical skill sets in the chosen 

field. 

 

Course Outcome: 

Upon successful completion of this course students will be able to 

1. Formulate specific problem statements for ill-defined real life problems with 

reasonable assumptions and constraints. 

2. Perform literature search and / or patent search in the area of interest. 

3. Conduct experiments / Design and Analysis / solution iterations and document the 

results. 

4. Perform error analysis / benchmarking / costing. 

5. Synthesize the results and arrive at scientific conclusions / products / solution. 

6. Document the results in the form of technical report / presentation. 

Module Content (Project duration: one semester) 

1. Dissertation may be a theoretical analysis, modeling & simulation, experimentation &  
      analysis, prototype design, fabrication of new equipment, correlation and analysis of  
     data, software development, applied research and any other related activities. 

2. Dissertation should be individual work. 
3. Carried out inside or outside the university, in any relevant industry or research  
      institution. 

4. Publications in the peer reviewed journals / International Conferences will be an  
     added advantage. 

 

Mode of Evaluation: Assessment on the project - Dissertation report to be submitted, 

presentation, project reviews and Final Oral Viva Examination. 

Recommended by Board of Studies 28-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course code Course Title L T P C
MENG501P Technical Report Writing 0 0 4 2
Pre-requisite Nil Syllabus version 

 
Course Objectives
1.To develop writing skills for preparing technical reports.
2. To analyze and evaluate general and complex technical information.
3. To enable proficiency in drafting and presenting reports.

Course Outcome
At the end of the course, the student will be able to

1.Construct error free sentences using appropriate grammar, vocabulary and style.
2. Apply the advanced rules of grammar for proofreading reports.
3. Interpret information and concepts in preparing reports.
4. Demonstrate the structure and function of technical reports.
5. Improve the ability of presenting technical reports.

Indicative Experiments 

1. 
Basics of Technical Communication
General and Technical communication,  
Process of communication, Levels of communication

2. 
Vocabulary& Editing 
Word usage: confusing words, Phrasal verbs 
Punctuation and Proof reading

3. 
Advanced Grammar   
Shifts: Voice, Tense, Person, Number 
Clarity: Pronoun reference, Misplace and unclear modifiers

4. 
Elements of Technical writing
Developing paragraphs, Eliminating unnecessary words, Avoiding clichés and slang 
Sentence clarity and combining

5. 
The Art of condensation 
Steps to effective precis writing, 
Paraphrasing and summarizing

6. Technical Reports: Meaning, Objectives, Characteristics and Categories

7. 
Formats of reports and Prewriting: purpose, audience, sources of information, 
organizing the material

8. 
Data Visualization
Interpreting Data - Graphs -  Tables – Charts -  Imagery - Info graphics

9. 
Systematization of Information: Preparing Questionnaire 
Techniques to Converge Objective-Oriented data in Diverse Technical Reports 

10. 
Research and Analyses: Writing introduction and literature review, Reference styles, 
Synchronize Technical Details from Magazines, Articles and e-content 

11.. 
Structure of Reports 
Title – Preface – Acknowledgement - Abstract/Summary – Introduction - Materials and 
Methods – Results – Discussion - Conclusion - Suggestions/Recommendations  

12. 
Writing the Report: First draft, Revising,  
Thesis statement, Developing unity and coherence 

13. 
Writing scientific abstracts: Parts of the abstract, Revising the abstract
Avoiding Plagiarism, Best practices for writers

14. 
Supplementary Texts
Appendix – Index – Glossary – References – Bibliography - Notes 

15 Presentation
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Presenting Technical Reports
Planning, creating anddigital presentation of reports 

Total Laboratory hours : 60 hours
Text Book(s)

1.
Raman, Meenakshi and Sangeeta Sharma, (2015).Technical Communication: 
Principles and Practice, Third edition, Oxford University Press, New Delhi.

Reference Books

1. 
Aruna, Koneru, (2020). English Language Skills for Engineers.  McGraw Hill 
Education, Noida.

2.
Rizvi,M. Ashraf (2018)Effective Technical Communication Second Edition. McGraw 
Hill Education, Chennai. 

3.
Kumar, Sanjay and Pushpalatha, (2018). English Language and Communication Skills 
for Engineers, Oxford University Press.  

4. 
Elizabeth Tebeaux and Sam Dragga, (2020).The Essentials of Technical 
Communication, Fifth Edition, Oxford University Press. 

Mode of Evaluation : Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
Recommended by Board of Studies 19-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C
MSTS501P Qualitative Skills Practice 0 0 3 1.5
Pre-requisite Nil Syllabus version

1.0
Course Objectives:

1. To develop the quantitative ability for solving basic level problems.
2. To improve the verbal and professional communication skills.

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

1. Execute appropriate analytical skills.

2. Solve problems pertaining to quantitative and reasoning ability.

3. Learn better vocabulary for workplace communication.

4. Demonstrate appropriate behavior in an organized environment.

Module:1 

Business Etiquette: Social and Cultural Etiquette; Writing
Company Blogs; Internal Communications and Planning: 
Writing press release and meeting notes

9 hours 

Value, Manners- Netiquette, Customs, Language, Tradition, Building a blog, Developing 
brand message, FAQs', Assessing Competition, Open and objective Communication, Two 
way dialogue, Understanding the audience, Identifying, Gathering Information,. Analysis, 
Determining, Selecting plan, Progress check, Types of planning, Write a short, catchy 
headline, Get to the Point –summarize your subject in the first paragraph., Body– Make it 
relevant to your audience. 

Module:2 Time management skills 3 hours

Prioritization, Procrastination, Scheduling, Multitasking, Monitoring, Working under pressure
and adhering to deadlines 

Module:3

Presentation skills – Preparing presentation; Organizing 
materials; Maintaining and preparing visual aids; Dealing 
with questions

7 hours

10 Tips to prepare PowerPoint presentation, Outlining the content, Passing the Elevator 
Test, Blue sky thinking, Introduction , body and conclusion, Use of Font, Use of Color, 
Strategic presentation, Importance and types of visual aids, Animation to captivate your 
audience, Design of posters, Setting out the ground rules, Dealing with interruptions, 
Staying in control of the questions, Handling difficult questions.  

Module:4 
QuantitativeAbility-L1–Numberproperties; Averages; 
Progressions; Percentages; Ratios 

11 hours 

Number of factors, Factorials, Remainder Theorem, Unit digit position, Tens digit position, 
Averages, Weighted Average, Arithmetic Progression, Geometric Progression, Harmonic 
Progression, increase and Decrease or Successive increase, Types of ratios and 
proportions.  

Module:5 Reasoning Ability - L1 – Analytical Reasoning 8 hours

Data Arrangement (Linear and circular & Cross Variable Relationship), Blood Relations,
Ordering / ranking / grouping, Puzzle test, Selection Decision table. 

Module:6 Verbal Ability -L1 – Vocabulary Building 7 hours
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Synonyms & Antonyms, One word substitutes, Word Pairs, Spellings, Idioms, Sentence
completion, Analogies. 

Total Lecture hours: 45 hours
Reference Books

1. Kerry Patterson, Joseph Grenny, Ron McMillan and Al Switzler, (2017).2nd Edition, 
Crucial Conversations: Tools for Talking when Stakesare High .McGraw-Hill 
Contemporary, Bangalore. 

2. Dale Carnegie,(2016).How to Win Friends and Influence People. Gallery Books, New 
York.

3. Scott Peck. M, (2003). Road Less Travelled. Bantam Press, New York City.

4. SMART, (2018). Place Mentor, 1st edition. Oxford University Press, Chennai. 

5. FACE, (2016). Aptipedia Aptitude Encyclopedia. Wiley publications, Delhi. 

6. ETHNUS, (2013). Aptimithra. McGraw – Hill Education Pvt .Ltd, Bangalore. 
Websites:

1. www.chalkstreet.com

2. www.skillsyouneed.com 

3. www.mindtools.com 

4. www.thebalance.com 

5. www.eguru.ooo 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test
Recommended by Board of Studies 19-05-2022
Approved by Academic Council No.66 Date 16-06-2022
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Course Code Course Title L T P C 
MSTS502P Quantitative Skills Practice 0 0 3 1.5
Pre-requisite Nil Syllabus version

 
Course Objectives:

1. To develop the students’ advanced problem solving skills.
2. To enhance critical thinking and innovative skills.

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

1. Create positive impression during official conversations and interviews.
2. Demonstrate comprehending skills of various texts.
3. Improve advanced level thinking ability in general aptitude.
4. Develop emotional stability to tackle difficult circumstances.

Module:1 
Resume skills – Resume Template; Use of power verbs; 
Types of resume; Customizing resume 2 hours 

Structure of a standard resume, Content, color, font, Introduction to Power verbs and Write
up, Quiz on types of resume, Frequent mistakes in customizing resume, Layout-
Understanding different company's requirement, Digitizing career portfolio. 

Module:2 Interview skills – Types of interview; Techniques to face 
remote interviews and Mock Interview 

3 hours

Structured and unstructured interview orientation, Closed questions and hypothetical
questions, Interviewers’ perspective, Questions to ask/not ask during an interview, Video 
interview, Recorded feedback, Phone interview preparation, Tips to customize preparation 
for personal interview, Practice rounds. 

Module:3
Emotional Intelligence - L1 – Transactional Analysis; Brain 
storming; Psychometric Analysis; SWOT analysis 12 hours 

Introduction, Contracting, ego states, Life positions, Individual Brainstorming, Group
Brainstorming, Stepladder Technique, Brain writing, Crawford's Slip writing approach, 
Reverse brainstorming, Star bursting, Charlette procedure ,Round robin brainstorming, Skill 
Test, Personality Test, More than one answer, Unique ways, SWOT analysis. 

Module:4 
Quantitative Ability - L3–Permutation - Combinations; 
Probability; Geometry and menstruation; Trigonometry; 
Logarithms; Functions; Quadratic Equations; Set Theory 

14 hours 

Counting, Grouping, Linear Arrangement, Circular Arrangements, Conditional Probability,
Independent and Dependent Events, Properties of Polygon, 2D & 3D Figures, Area & 
Volumes, Heights and distances, Simple trigonometric functions, Introduction to logarithms, 
Basic rules of logarithms, Introduction to functions, Basic rules of functions, Understanding 
Quadratic Equations, Rules & probabilities of Quadratic Equations, Basic concepts of Venn 
Diagram. 

Module:5 
Reasoning ability - L3 – Logical reasoning; Data Analysis 
and Interpretation 7 hours 
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Syllogisms, Binary logic, Sequential output tracing, Crypto arithmetic, Data Sufficiency, Data
Interpretation-Advanced, Interpretation tables, pie charts & bar chats. 

Module:6 Verbal Ability - L3 – Comprehension and Critical 
reasoning

7 hours

Reading comprehension, Para Jumbles, Critical Reasoning (a) Premise and Conclusion,
(b) Assumption & Inference, (c) Strengthening & Weakening an Argument.

Total Lecture hours: 45 hours
Reference Books

1. 
Michael Farra and JIST Editors,(2011).Quick Resume & Cover Letter Book: Write 
and Use an Effective Resume in Just One Day. Jist Works, Saint Paul, Minnesota.

2.
Flage Daniel E, (2003).The Art of Questioning: An Introduction to Critical 
Thinking. Pearson, London.

3. 
David Allen, (2015).Getting Things done: The Art of Stress-Free productivity. 
Penguin Books, New York City.

4. SMART, (2018). Place Mentor 1st edition. Oxford University Press, Chennai.

5. FACE, (2016).Aptipedia Aptitude Encyclopedia. Wileypublications, Delhi. 

6. ETHNUS, (2013).Aptimithra. McGraw-Hill Education Pvt Ltd, Bangalore. 
Websites:

1. www.chalkstreet.com

2. www.skillsyouneed.com 

3. www.mindtools.com 

4. www.thebalance.com 

5. www.eguru.ooo 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
Recommended by Board of Studies19-05- 2022
Approved by Academic Council No.66 Date 16-06-2022
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