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Abstract 
Two-dimensional (2D) materials have outstanding physical, chemical and thermal properties that make them 
attractive for the fabrication of solid-state micro/nano-electronic devices and circuits. However, synthesizing high-
quality 2D materials at the wafer scale is difficult, and integrating them in silicon microchips brings associated 
multiple challenges. Nevertheless, in the past few years substantial progress has been achieved and leading 
companies like TSMC, Intel and Samsung have started to work in this direction too. In this talk I will discuss how 
to integrate 2D materials in micro/nano-electronic devices, circuits, and microchips, giving a general overview of 
the global progress achieved in the field and presenting our last developments in hybrid 2D/CMOS applications. I 
will put special emphasis on devices and circuits for memristive technologies, including data storage, computation, 
encryption, and communication. I will also discuss the main technological challenges to face in the next years and 
provide some recommendations on how to solve them.    References: Nature 618, 57–62 (2023); Science 376, 
eabj9979 (2022); Nature Electronics in press (2024); Nature Electronics 7, 557–566 (2024); Nature Electronics 6, 
260–263 (2023); Nature Electronics 4, 775–785 (2022); Nature Electronics 3, 638–645 (2020); Nature Electronics 
2, 221–229 (2019); Nature Electronics 1, 458–465 (2018);  
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Technology (in Saudi Arabia), where he became known for his work in the field of nano-electronics. He has 
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