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Abstract: In this new era of data-driven domain-specific computing, the integrated circuits, serving as the
cornerstones of modern electronic devices, are facing tremendous challenges in meeting the ever-growing data
processing demand under staggering technology improvement. It is clear that conventional Von-Neumann
architecture is no longer sufficient for the ubiquitous AI and many newly-arrived complex computing tasks. As
a result, it is critical to look for new computing architecture that delivers the most efficient computing and data
processing solutions. In this talk, I will first discuss our recent developments of a special “neural CPU” processor
at the conjunction of Von-Neumann and deep learning architectures to establish a new computing platform
where general-purpose computing is incorporated into the framework of deep learning accelerators achieving
significant end-to-end performance enhancement and data movement reduction. Second, I will discuss
efficient data processing solutions for domain-specific computing using examples of a sparse convolutional
neural network accelerator for 3D/4D point-cloud image classification and efficient data processing for
wirelessly powered human machine interface System-on-Chip (SoC) with embedded machine learning
capabilities. Demonstrations of test chips using standard CMOS process will be used to show the benefits of the
proposed solutions in comparison with the conventional implementations.
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