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Abstract

The performance development of integrated circuits is facing the physical limit of miniaturization, and quantum dot interconnection
technology is proposed as an alternative enhancement path. This paper focuses on the analysis of quantum dot interconnection
technology in high-performance integrated circuits. Based on the principles of quantum mechanics and materials science, a quantum
dot interconnect model suitable for high-performance integrated circuits is designed, and its validity is verified by simulation.
The results show that this technology can significantly reduce the interconnection delay, and improve the thermal stability and
electrical signal transmission efficiency. In addition, the effects of quantum dot size effect and dielectric constant on the interconnect
performance are discussed, and an optimization scheme is proposed. The research provides theoretical basis and technical guidance
for promoting the development of integrated circuits to higher speed, smaller size and higher integration.
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