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AI models based on deep learning have demonstrated super-human performance for a wide variety of tasks - ranging 

from language translation to protein folding. However, the energy required to optimise some of the state-of-the-art deep 

learning models on traditional computational systems can be as high as the equivalent of driving a car to the moon and 

back. Traditional von Neumann systems are not optimised for implementing these data-intensive workloads as the 

constant shuttling of data between memory and processor units consumes huge amounts of energy and time. 

 To address this challenge, in-memory computing architectures based on beyond-CMOS nanoscale devices are 

being explored as matrix computations can be performed efficiently using Kirchhoff's laws, and avoiding data 

movement. In this talk, I will present our results demonstrating the feasibility of building AI accelerators using 

nanoscale memristive devices based on chalcogenide alloys that suffer from various nanoscale non-idealities while 

achieving near software-equivalent accuracies and over 100x improvement in energy-efficiency compared to digital 

CMOS designs. 
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