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ABSTRACT

The rapid advancements in Very Large Scale Integration (VLSI) technology have been driven by the 
increasing demand for high-​performance and energy-​efficient electronic devices. Low power design has 
emerged as a critical focus area in modern electronic systems to address these demands. The chapter 
categorizes design approaches into conventional methods, such as static and dynamic CMOS technol-
ogies, and non-​conventional techniques, including FinFET, Carbon Nanotube Field Effect Transistors 
(CNTFET), and Floating Gate MOSFET (FGMOS). A comparative analysis of XOR/XNOR circuits 
highlights their design characteristics, performance trade-​offs, and challenges. The findings indicate that 
FGMOS technology offers superior power efficiency, while CNTFET technology significantly improves 
circuit speed at lower technological nodes. However, the adoption of non-​conventional technologies is 
constrained by the lack of robust simulation models and the complexity of fabrication processes.

1. INTRODUCTION

In today’s scenario, the demand for efficient, high-​performance electronic systems is continuously 
expanding. VLSI circuits are the core of these systems, which serve as the backbone for advancements in 
areas such as communication, computing, healthcare, and consumer electronics (Bellaouar and Elmasry, 



2012). However, the increasing complexity and functionality of these circuits have led to significant 
challenges in power consumption. Low-​power applications have become the main focus of attention in 
the field of VLSI system design (Zimmermann and Fichtner, 1997). Early in the new millennium, analog 
media, primarily analog video cassettes like VHS, preserved about 75% of all information (Kang and 
Leblebici, 1999). This was a time when physical media was important. By 2007, things had changed 
dramatically, with an incredible 94% of our collective technological memory being stored as digital bits 
and bytes. The speed at which technology is evolving is demonstrated by the change from analog to 
digital technology in just seven years. By 2024, most of the information in the world is stored digitally, 
which is influencing how we communicate, exchange, and store knowledge. Therefore, digital circuits 
have had a great run when it comes to making things smaller and more efficient in the technological 
world. Fig.1 depicts the need of low power design in present scenario.

Figure 1. Need of low power design

The key roles and benefits of low power design are as follows:

i. 	 Extended Battery Life: Low power design enhances the ability of electronics devices such as 
mobiles, smart watches, and IoT gadgets to operate for longer duration by optimizing the power 
consumption.

ii. 	 Heat Reduction: For the proper functioning of compact devices, it is essential to lower the power 
consumption and lower power consumption translates into less heat generation. Electronic circuits 
and component’s damage can be reduced by reducing the excessive heat using low power circuit 
design.

iii. 	Sustainability: By lowering the overall energy demand, VLSI circuits with less power consump-
tion contribute significantly to environmental sustainability. The overall demand for electricity is 
decreased by reducing the energy consumption of electronics on a large scale. As a result, power 
generation emits fewer greenhouse gases, which helps to reduce carbon footprints. These develop-

50



 

 

36 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/cutting-edge-methodologies-for-low-power-

design-in-vlsi-circuits/375683

Related Content

Secure Cryptography Using Chaotic Algorithm
Uday Kumar Banerjee, Anup Kumar Das, Rajdeep Rayand Chandan Koner (2023). Novel Research and

Development Approaches in Heterogeneous Systems and Algorithms (pp. 191-216).

www.irma-international.org/chapter/secure-cryptography-using-chaotic-algorithm/320131

Technological Forecasting of Sustainable Products: Analysis of Eco-Innovations
Luan Carlos Santos Silva, Carla Schwengber ten Catenand Silvia Gaia (2020). Disruptive Technology:

Concepts, Methodologies, Tools, and Applications  (pp. 1948-1967).

www.irma-international.org/chapter/technological-forecasting-of-sustainable-products/231273

Cyber Security Risks in Robotics
Ishaani Priyadarshini (2018). Cyber Security and Threats: Concepts, Methodologies, Tools, and

Applications  (pp. 1235-1250).

www.irma-international.org/chapter/cyber-security-risks-in-robotics/203558

Experiences in Software Engineering Education: Using Scrum, Agile Coaching, and Virtual

Reality
Ezequiel Scott, Guillermo Rodríguez, Álvaro Soriaand Marcelo Campo (2018). Computer Systems and

Software Engineering: Concepts, Methodologies, Tools, and Applications  (pp. 1257-1283).

www.irma-international.org/chapter/experiences-in-software-engineering-education/192922

The China Brain Project: An Evolutionary Engineering Approach to Building China’s First

Artificial Brain Consisting of 10,000s of Evolved Neural Net Minsky-Like Agents
Hugo de Garis, Chen Xiaoxiand Ben Goertzel (2011). Kansei Engineering and Soft Computing: Theory and

Practice  (pp. 330-359).

www.irma-international.org/chapter/china-brain-project/46407

http://www.igi-global.com/chapter/cutting-edge-methodologies-for-low-power-design-in-vlsi-circuits/375683
http://www.igi-global.com/chapter/cutting-edge-methodologies-for-low-power-design-in-vlsi-circuits/375683
http://www.irma-international.org/chapter/secure-cryptography-using-chaotic-algorithm/320131
http://www.irma-international.org/chapter/technological-forecasting-of-sustainable-products/231273
http://www.irma-international.org/chapter/cyber-security-risks-in-robotics/203558
http://www.irma-international.org/chapter/experiences-in-software-engineering-education/192922
http://www.irma-international.org/chapter/china-brain-project/46407

