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Abstract: Neural Networks (NNs) are now widely used in artificial intelligence (Al)
applications. However, NNs often come with high computation and energy cost when
implemented using existing hardware. In-memory computing (IMC) systems can potentially
offer orders of magnitude improvements in energy consumption and throughput. In this talk
I will discuss such systems based on an emerging device — resistive-random access
memory (RRAM). An RRAM is a two-terminal electronic device with an inherent memory
effect, driven by internal ion re-distribution within a solid-state switching medium. As a
memory device, RRAM is being commercialized by several fabs for applications such as
embedded memory and stand-alone data storage. They are also widely considered as a
promising candidate for in-memory computing and neuromorphic computing hardware due
to RRAM’s ability to simultaneously store weights and process information at the same
physical locations. Prototype RRAM-based IMC circuits can already perform tasks such as
feature extraction, data clustering and image analysis by utilizing the efficient MAC
operations offered by IMC circuits. Direct RRAM/CMOS integration further allows all
functions to be implemented in an integrated chip and re-programmable for different tasks.
Approaches towards a scalable IMC system will be introduced to address device non-
idealities and accommodate practical Al models.
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