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Recent advances in AI technology bring great challenges on the computing platform. 

Conventional platform based on CMOS devices and von Neumann architecture becomes more 

and more difficult to further improve the computing efficiency. The concept of Computation-in-

Memory (CIM) based on the emerging non-volatile memory devices, such as resistive random 

access memory (RRAM), provide new solutions for processing data-intensive tasks with very 

high energy-efficiency. However, due to the intrinsic non-ideal effects of RRAM devices and 

circuits, up to date, the integration density and computing accuracy of the RRAM based CIM 

systems still cannot compete with CMOS based AI chips. This talk will first introduce the 

principles of RRAM based CIM technology. The performance requirements and key challenges 

will be discussed. Then it will talk about our recent work on multi-scale modeling of analog 

RRAM devices. After that, the co-design framework from device level, to circuit, architecture, and 

algorithm levels will be presented. This talk will also show some hardware implementations and 

verifications based on the guidelines of our simulation tools. Finally, I will provide some views on 

possible research directions in the future development on CIM applications.
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