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Abstract

Despite the continuous advances in semiconductor technology, the computational
demands for Al processing are growing at an even faster rate, necessitating breakthroughs
in semiconductor devices and packaging structures specialized for Al processing. In
particular, the power consumption of computers required for Al processing is increasing
explosively every year, posing a major challenge in achieving a sustainable society.
Focusing on the fact that most neural network calculations in Al processing are multiply-
accumulate operations, various low-power Al hardware have been proposed, to address
the issue of how to efficiently perform multiply-accumulate operations by arranging
processors and memory. This presentation will introduce the development status of three
types of Al hardware. First, we will introduce AIU Spyre!, which can be manufactured
using existing foundry processes and achieves low power consumption in data centers by
optimizing the calculation accuracy of the calculation unit and memory architecture. Next,
we will introduce AIU NorthPole?, which achieves significant power savings when
processing relatively small Al models at the edge by subdividing on-chip memory and
multiply-accumulate units into an array. Finally, we will introduce AIU Analog?, which
achieves low power consumption through analog calculation processing by physically
representing the multiply-accumulate operation itself as the sum of the currents flowing
through the resistive elements of non-volatile memory.
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