Physical Al with analog memristors for Edge Computing
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The Al accelerators for edge sensing and edge computing currently available on the market are
based on the classic von Neumann architecture, process digital data, consume more than 90%
of their energy for data exchange between the processor and memory unit, and are not real-time
capable. In comparison, Al accelerators with the memory unit located very close to the
processor exhibit 30% reduced energy consumption and lower latency.

However, addressing the problem of the exponential global increase in data volumes and the
associated computing power requirements, as well as the increasing complexity of Al training
algorithms, necessitates further fundamental breakthroughs in Al accelerator hardware. For
example, new Al accelerators utilize ReRAM memristor Xbars. Such memristors are
reconfigurable, non-volatile memory cells that can be used, for instance, to simulate the
function of weights in neural networks.

The analog BFO memristor presented here [1-5] is one of the few memristors with continuous
memory and time-separated read and write operations for data storage and processing in the
same memristor cell [6]. It is discussed why BFO memristors are promising for low-power,
low-latency Al accelerators, e.g., for autonomous driving, surveillance, and robotics.
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