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A study of nanostructure memory devices and their integrated circuits toward
massively parallel analog brain-like LSI
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To realize highly integrated and highly power efficient hardware
implementing brain-like intelligent processing, we proposed a time-domain analog circuit
architecture, and developed a large-scale integrated circuit (LSI) that achieves 30 times higher
efficiency (lower energy consumption) using ten times larger fabrication technology compered to
state-of-the-art digital LSIs. If the latest fabrication technology is used, more than 100 times
higher efficiency can be achieved. As memory devices required to this circuit architecture, we
developed fabrication technology for resistance change random access memory (ReRAM) devices that
realize analog memory property and high resistance. We also proposed a parallel connected
ReRAM-MOSFET device structure for stable analog operation and evaluated its function. We also
fabricated nanostructures generating noise, which is required for brain-like processing, and their

effectiveness was evaluated.
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