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Course description / objectives On completion of this course, the students will be able to: 

1. face challenges in their professional career in industry, government 

and academia by integrating the existing and advanced knowledge in 

VLSI circuit design 

2. acquire in-depth knowledge of VLSI circuits and construction CMOS 

circuits  

3. design and analyse VLSI/embedded circuits critically, using 

appropriate analytical methods 

4. develop an ability to understand different algorithms related to 

designing a VLSI circuit  

5. comprehend the concept and operation of the Internet of Things (IoT) 

6. recognize the factors that led to the rise of IoT 

7. comprehend IoT communication protocols 

8. learn the use of IoT platforms like Arduino and Raspberry Pi 

9. learn about security measures that can stop attacks and threats to the 

IoT infrastructure 

Syllabus Module 1: VLSI Design (Theory – 50 marks) 

 

Introduction to VLSI systems: Overview of VLSI technology, 

Fabrication and Layout of CMOS(Fabrication Process Flow, CMOS n-

Well Process, Layout & Design Rules, CMOS inverter Layout Design), 

IC production process & Packaging, MOS Transistors, Combinational 

and sequential circuit design, Static and dynamic CMOS gates.  

 

VLSI automation Algorithms for Physical Design 

 

Partitioning: problem formulation, classification of partitioning 

algorithms, Group migration algorithms, Kernighan – Lin Heuristics.  

 

Floor planning & pin assignment: problem formulation, placement and 

floor planning, floor planning algorithms for mixed block & cell design, 

Floor planning based on Simulated  

 

Annealing and Simulated Evolution.  

 

Global Routing: Global Routing between blocks, classification of 

global routing algorithms, Maze routing algorithm, line probe 

algorithm. 

 

Detailed routing: Problem formulation, classification of routing 

algorithms, single layer routing algorithms, constrained & 

unconstrained via minimization.  

 

Testing : Introduction to different types of testing. 

 

Introduction to digital design using VHDL.  

 

Module 2: Internet of Things (Theory – 50 marks) 

 

Introduction to Internet of Things: Application areas of IoT, 

Characteristics of IoT, Things in IoT, IoT stack, Enabling technologies, 

IoT challenges, IoT levels, IoT and cyber physical system, IoT and 



WSN, Microcontrollers, and Their Interfacing: Sensor interfacing, 

Types of sensors, Controlling sensors, Microcontrollers, ARM 

 

Protocols for IoT: Messaging protocols, Transport protocols, IPv4, 

IPv6, URI 

 

Cloud for IoT: IoT and cloud, Fog computing, Security in cloud, Case 

study 

 

Application Building with IoT: Various application of IoT  

 

Arduino and Raspberry Pi: Architecture, Programming and 

Application.  

 

IoT Security:  Various security issues and need, architecture, 

requirement, challenges and algorithms 
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