
Next-Generation Semiconductor Materials for High-Performance 

Computing 

 

Jamie Brown 

PhD 

Tsinghua University 

Beijing, 100084, China 

 

Alex Martin 

PhD 

University of São Paulo 

Av. Prof. Luciano Gualberto, 380 - Butantã, São Paulo - SP, 05508-010, Brazil 
 

Kai Harris 

PhD  

Taras Shevchenko National University of Kyiv 

Volodymyrska St, 60, Kyiv, Ukraine, 01033 

Abstract. The evolution of semiconductor materials is crucial for advancing high-performance 

computing. This article examines emerging semiconductor materials that promise significant 

improvements in speed and efficiency. By focusing on materials such as graphene and gallium 

nitride, the study highlights their potential to overcome the limitations of traditional silicon-based 

semiconductors, paving the way for faster and more efficient computing technologies. 
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Introduction 

Semiconductor materials form the backbone of modern computing and electronic systems. 

As demand for high-performance computing continues to grow, there is an urgent need to 

explore materials beyond silicon, which has dominated the industry for decades. This paper 

investigates the properties and potential applications of new semiconductor materials like 

graphene and gallium nitride. These materials offer superior electrical conductivity and 

thermal performance, essential for next-generation computing technologies. Challenges in 

manufacturing and integration are discussed, alongside potential solutions that could 

revolutionize the semiconductor industry. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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