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ANNEXURE – LXII 
 

M.Tech -VLSI DESIGN & EMBEDDED SYSTEMS 
      Course Structure and Scheme of Valuation w.e.f. 2024-25 admitted batch 

 

 

 

III SEMESTER 
 

Code 

 

Name of the subject 

Periods/week Max. Marks 
 

Total 

 

Credits 

Theory Lab Ext. Int. 

  Elective-V 3 - 70 30 100 3 

  Open Elective 3 - 70 30 100 3 

24EC21PR02 Dissertation-I/ Industrial Project - - - 100 100 10 

Total 6 - 140 160 300 16 

Elective V: Memory Technologies/ Programming Languages for Embedded Software/ Universal 

Verification Methodologies 
 

Open Elective: Business Analytics/ Cost Management of Engineering Projects/ Optimization 

Techniques 

 

 

 

IV SEMESTER 
 

Code 

 

Name of the subject 

Periods/week Max. Marks 
 

Total 

 

Credits 

Theory Lab Ext. Int. 

24EC21PR03 Dissertation-II - - 100 - 100 16 

Total - - 100 - 100 16 

 

 

 



 

GAYATRI VIDYA PARISHAD COLLEGE OF ENGINEERING FOR WOMEN 
(Autonomous) 

(Approved by AICTE, New Delhi and Permanently Affiliated to Andhra University, Visakhapatnam) 
Madhurawada :: Visakhapatnam – 530 048 

 

 
 

ANNEXURE – LXIII 

Elective V 

MEMORY TECHNOLOGIES  

II Year M. Tech. I semester 

(Branch: VLSI Design & Embedded Systems) 

 

COURSE CODE: 24EC21PE5A 

Course Outcomes: At the end of the Course, the student shall be able to 

CO1: Understand the basic structure, working, and types of SRAM used in digital systems. 

CO2: Explain the design, operation, and reliability aspects of Dynamic RAM (DRAM) technologies. 

CO3: Identify key non-volatile memories and their storage techniques. 

CO4: Outline memory reliability issues and radiation effects with protection methods. 

CO5: Summarize features and functions of FRAM, MRAM, and analog memories. 

  

UNIT-I                                                                                                                    

Static RAM Technologies: Static Random-Access Memories (SRAMs), SRAM Cell Structures, 

MOSSRAM Architecture, MOS SRAM Cell and Peripheral Circuit, Bipolar SRAM, Advanced SRAM 

Architectures, Application Specific SRAMs. 

 

UNIT-II                                                                                                                   

Dynamic RAM Technologies: DRAMs, MOSDRAM Cell, Bi-CMOSDRAM, Error Failures in 

DRAM, Advanced DRAM Design and Architecture, Application Specific DRAMs. SRAM and DRAM 

Memory controllers. 

 

UNIT-III                                                                                                                  

Non-Volatile Memories: Masked ROMs, PROMs, Bipolar &CMOS PROM, EEPROMs, Floating 

Gate EPROM Cell, OTP EPROM, EEPROMs, Non-volatile SRAM, Flash Memories. 

 

UNIT-IV                                                                                                                  

Memory Reliability and Radiation Effects: General Reliability issues, RAM Failure Modes and 

Mechanism, Nonvolatile Memory, Radiation Effects, SEP, Radiation Hardening Techniques. Process 

and Design issues, Radiation Hardened Memory Characteristics, Radiation Hardness Assurance and 

Testing. 

 

UNIT-V                                                                                                                  

Advanced Memory Technologies: Introduction to memory technologies, High-density Memory 

Packing Technologies, Ferroelectric Random Access Memories (FRAMs), Gallium Arsenide (GaAs) 

FRAMs, Analog Memories, Magneto Resistive Random Access Memories (MRAMs), Experimental 

Memory Devices. 
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Text Books: 

1. Advance Semiconductor Memories: “Architectures, Designs and Applications”, Ashok K 

Sharma, Wiley, 2002. 

Reference Books: 

1. VLSI memory chip design, Kiyoo Itoh, Springer International Edition, 2001. 

2. Semiconductor Memories: Technology, Testing and Reliability, Ashok K Sharma, PHI, 2002.  
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ANNEXURE – LXIV 

Elective V 

PROGRAMMING LANGUAGES FOR EMBEDDED SOFTWARE  

II Year M. Tech. I semester 

(Branch: VLSI Design & Embedded Systems) 

 

COURSE CODE: 24EC21PE5B 

Course Outcomes: At the end of the Course, the student shall be able to 

CO1: Outline the use of embedded C and interfaces for controlling hardware in embedded systems. 

CO2: Compare Object-Oriented Programming with traditional programming methods. 

CO3: Explain dynamic memory use and code structuring with classes in C++. 

CO4: Identify operator overloading and inheritance types, and explain polymorphism in C++. 

CO5: Summarize templates and exception handling in C++ and basics of PERL scripting. 

 

UNIT-I                                                                                                                    

Embedded Peripherals: Embedded ‘C’ Programming, Bitwise operations, Dynamic memory 

allocation, OS services, Linked stack and queue, Sparse matrices, Binary tree, Interrupt handling in C, 

Code Optimization issues, Writing LED drivers, Drivers for serial port communication, Embedded 

Software Development and Cycle and Methods (Waterfall, Agile). 

 

UNIT-II                                                                                                                   

OOPs Programming techniques: Introduction to procedural, Modular, Object-Oriented and Generic 

Programming techniques, Limitations of procedural programming, Objects, Classes, Data members, 

Methods, Data Encapsulation, Data abstraction and information hiding, Inheritance, Polymorphism. 

 

UNIT-III                                                                                                                  

Memory allocation techniques: CPP Programming: ‘cin’, ‘cout’, Formatting and I/O manipulators, 

New and delete Operators, Defining a class, Data members and methods, ‘this’ pointer, Constructors, 

Destructors, Friend  

function, Dynamic memory allocation. 

 

UNIT-IV                                                                                                                  

Overloading and Inheritance: Need of operator overloading, overloading the assignment, Overloading 

using friends, Type Conversions, single inheritance, base and derived classes, friend classes, types of 

Inheritance, hybrid inheritance, multiple inheritance, virtual base class, polymorphism, Virtual functions. 

 

 

UNIT-V                                                                                                                  

Templates: Function template and class template, member function templates and template arguments, 

Multiple Exceptions, Scripting Languages, PERL: Operators, Statements Pattern Matching. 
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Text Books: 

1. Embedded C, Pearson Education, Michael J. Pont, 2nd Edition, 2008.  

2. Data structures via C++, Michael Berman, Oxford University Press, 2002.  

3. Learning Perl, Randal L. Schwartz, O’Reilly Publications, 6th Edition 2011.  

Reference Books: 

 

1. Algorithms in C++, Robert Sedgewick, Addison Wesley Publishing Company,1999.  

2. Operating System Concepts, Abraham Silberscatz, Peter B, Greg Gange, John Willey&Sons, 

2005. 
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ANNEXURE - LXV 

Elective V 

UNIVERSAL VERIFICATION METHODOLOGIES 

II Year M. Tech. I semester 

(Branch: VLSI Design & Embedded Systems) 

 

COURSE CODE: 24EC21PE5C 

Course Outcomes: At the end of the Course, the student shall be able to 

CO1: Understand the basic classes, Structure and Configurations of UVM 

CO2: Make use of UVM sequence items, Ports, Component communication for UVM Sequence 

generation and Arbitration 

CO3: Build UVM Stimulus using Driver components, Sequencer components, Monitor components 

and predictor components 

CO4: Develop UVM verification based on Score board components, Checker components 

CO5: Model UVM test suites, Call backs and environment deployment and integration 

 

UNIT-I                                                                                                                    

Introduction to UVM: Verification challenges, Limitations of traditional verification methods, UVM 

architecture, Classes, UVM test bench structure and configuration, UVM components (environment, 

agent, driver, monitor, etc.), Connecting and coordinating UVM components  

 

 

UNIT-II                                                                                                                   

UVM Transactions and Sequences: UVM Transaction Classes and Their Usage-Defining transaction 

data and their properties, Randomizing transaction data and constraints, Packing and unpacking 

transaction data.  

UVM Sequence Items and Sequences- Sequence item classes and their usage, defining sequence logic 

and flow control, generating stimulus using sequences.  

UVM Ports, Exports, and Component Communication-UVM ports, UVM exports and their usage, 

Connecting UVM components using ports and exports, UVM Sequence Generation and Arbitration 

 

UNIT-III                                                                                                                  

UVM Stimulus Generation and Monitoring:    

UVM Driver Components and Their Responsibilities- Interfacing with the design under test (DUT), 

Applying stimulus and monitoring responses, Coordinating with sequencers for stimulus generation, 

UVM Sequencer Components and Their Usage- Sequencer responsibilities and functionality, Handling 

complex monitoring scenarios, UVM Predictor Components and Their Usage. 

 

 

UNIT-IV                                                                                                                  

UVM Verification Components and Mechanisms : UVM Scoreboard Components and Their Usage: 

Scoreboard structure and responsibilities, comparing actual and expected design behavior, Handling 

complex scoreboard scenarios  

L T P C 
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UVM Checker Components and Their Functionality,UVM Factory and Object Creation Mechanism- 

UVM factory structure and usage: Overriding component and object creation, Customizing UVM 

components using the factory. UVM Reporting, Logging, and Error Handling 

 

UNIT-V                                                                                                                  

UVM Test Automation and Deployment : UVM Test and Test Suite Structure: Defining UVM test 

components and their responsibilities, Organizing and executing UVM test suites, Interpreting UVM test 

results and coverage. UVM Phasing Mechanism and Run-Time Hooks-  UVM phasing structure and 

execution order, Synchronizing UVM components using phases, Utilizing run-time hooks for custom 

functionality, UVM Callbacks and User-Defined Components,  

UVM Verification Planning, Regression, and Debug 

 

 

Text Books: 

1. UVM Primer: A Practical Guide to Using the Universal Verification Methodology by Janick 

Bergeron and Marc Poulter 

Reference Books: 

1. System Verilog Testbench Methodology Guide by Janick Bergeron and Chris Spear 

2. UVM Cookbook by David L. Barr 

3. UVM Verification Methodology: A Practical Guide by Alain Michel 

4. UVM Verification: A Practical Guide by Janick Bergeron and Chris Spear 
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M. Tech -Computer Science and Engineering (Data Science) 

Course Structure w.e.f. 2024-25 

I SEMESTER 
 

Code 

 

Name of the subject 

Periods/week Max.Marks 
 

Total 

 

Credits 

Theory Lab Ext. Int. 

24CS21RC01 Introduction to Data Science 3 - 70 30 100 3 

24CS21RC02 Cloud Computing and Virtualization 3 - 70 30 100 3 

24CS21PE01 Elective-I 3 - 70 30 100 3 

24CS21PE02 Elective-II 3 - 70 30 100 3 

24HM21RC01 Research Methodology &IPR 2 - 70 30 100 2 

24HM21AC02 
Organizational Behavior 
(Audit Course) 3 - 70 30 100 0 

24CS21RC03 Data Science Applications with 

Python Lab 

 3 50 50 100 1.5 

24CS21RC04 Cloud Computing and Big Data 

Analytics Lab 

 3 50 50 100 1.5 

Total 18 6 520 280 800 17 

Elective-I:  Big Data Analytics, Computational Linear Algebra, Soft Computing, Computational 

Biology, Internet of Things 

Elective II:  Cyber Security for Data Science, Optimization Techniques for Data Science, Time 

Series data Analysis, Natural Language Processing, Statistical Modeling 

II SEMESTER 

 

Code 

 

Name of the subject 

Periods/week Max. 

Marks 

 

Total 

 

Credits 

Theory Lab Ext. Int. 

24CS21RC05 Machine Learning 3 - 70 30 100 3 

24CS21RC06 Data Visualization 3 - 70 30 100 3 

24CS21PE03 Elective-III 3 - 70 30 100 3 

24CS21PE04 Elective-IV 3 - 70 30 100 3 

24HM21AC03 Entrepreneurship (Audit Course) 3 - 70 30 100 0 

24CS21RC07 Machine Learning Lab - 3 50 50 100 1.5 

24CS21RC08 
Data visualization using 
Tableau Lab - 3 50 50 100 1.5 

24CS21PR01 Mini Project with Seminar - 4 - 100 100 2 

Total 15 9 450 350 800 17 

Elective III: Image and Video Analytics, Social Media Analytics, Deep Learning, Business Analytics,         

High Performance Computing 

Elective IV: Geographic Information System, Block Chain Technology, Secure Software Design, Data  

Storage Technologies and Networks, Information Retrieval Systems 
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M.Tech -VLSI DESIGN & EMBEDDED SYSTEMS 
      Course Structure and Scheme of Valuation w.e.f. 2024-25 admitted batch 

 

I SEMESTER 
 

 

Code 

 

Name of the subject 

Periods/week Max. Marks 
 

Total 

 

Credits 
Theory Lab Ext. Int. 

24EC21RC01 
Analog and Digital CMOS VLSI Design  

3 - 70 30    100 3 

24EC21RC02 Embedded Systems Design 3 - 70 30 100 3 

24EC21PE01 Elective-I 3 - 70 30 100 3 

24EC21PE02 Elective-II 3 - 70 30 100 3 

24HM21AC01 Research Methodology &IPR 2 - 70 30 100 2 

24HM21AC02 
Organizational Behavior 
( Audit Course) 3 - - 100 100 0 

24EC21RC03 Analog and Digital CMOS VLSI Design Lab  - 3 50 50 100 1.5 

24EC21RC04  Embedded system Design Lab  

 
- 3 50 50 100 1.5 

Total 17 6 450 350 800 17 

Elective-I: Application Specific Integrated Circuit (ASIC)/ Advanced Operating Systems/ 

Parallel Processing  

Elective II:  CPLD and FPGA Architectures & Applications / Electronic Design Automation 

Tools/ Digital System Design 

II SEMESTER 
 

Code 

 

Name of the subject 

Periods/week Max. Marks 
 

Total 

 

Credits 

Theory Lab Ext. Int. 

24EC21RC05  RTL Design & Verification using System  

Verilog  
3 - 70 

30 
100 3 

24EC21RC06 Internet of Things and its Applications 3 - 70 30 100 3 

24EC21PE03 Elective-III 3 - 70 30 100 3 

24EC21PE04 Elective-IV 3 - 70 30 100 3 

24HM21AC03 Entrepreneurship ( Audit course) 3 - - 100 100 0 

24EC21RC07 RTL Design & Verification using System 
Verilog Lab 

- 3 50 50 100 1.5 

24EC21RC08 
Internet of Things and its Applications Lab 

- 3 50 50 100 1.5 

24EC21PR01 Mini Project with Seminar - 4 - 100 100 2 

Total 15 10 380 420 800 17 

Elective III: Low Power VLSI Design/ System on Chip Design/ Digital Signal and Image Processing  
 

Elective IV: Communication Buses and Interfaces / Design for Testability/ DSP Processors and 

Architectures 
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