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(57) Abstract : 

Substitution Boxes (S-boxes) are an important component of many cryptographic systems, as they provide non-linear transformations 

that increase the security of data. Quantum-dot Cellular Automata (QCA) is an emerging nanotechnology that has shown potential for 

use in the design of digital circuits due to its high speed, low power consumption, and non-volatility. This paper explores the use of 

QCA technology in the implementation of S-boxes. We discuss the design and implementation of QCA-based S-boxes and compare 

their performance to conventional S-boxes. Our results show that QCA-based S-boxes offer faster performance, lower power 

consumption, and greater resistance to environmental noise than conventional S-boxes. Additionally, QCA-based S-boxes can be 

designed with a smaller size and footprint, making them suitable for use in embedded systems. We conclude that QCA technology has 

the potential to provide significant benefits for the design and implementation of S-boxes in cryptographic systems. 
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