Title of the talk: “Beyond Memory and Synapses: Memristive Circuits for Function-Centric and
Communicating AI”

Abstract of the talk: Memristive devices are commonly regarded as emerging non-volatile
memories or compact implementations of synaptic weights. Their potential for future Al hardware,
however, extends beyond these roles. By combining non-volatility, analog programmability,
nonlinear dynamics and compatibility with dense crossbar structures, they may enable platforms in
which sensing, storage, computation and communication are jointly designed.

This talk will present a circuit- and system-level perspective on this evolution, moving from
conventional compute-in-memory architectures toward function-centric memristive hardware,
where programmable primitives directly implement nonlinear and adaptive operations.
Kolmogorov—Arnold Networks will be discussed as an example of this direction: their learnable
univariate functions can be mapped onto memristive cells implementing piecewise-linear or spline-
based operators, potentially enabling compact, interpretable and event-driven Al circuits.
Preliminary circuit studies based on differential memristive supercells and selectively activated
spline segments illustrate a possible implementation path.

A second perspective will address the integration of memristive computing with RFID and passive
wireless systems. ReRAM-based processing units could transform conventional tags into
autonomous sensing and inference nodes, capable of processing information locally before
communication. In the longer term, the RF interface itself could contribute to computation through
spike encoding, backscatter-based training and fully passive neuromorphic operation.

The talk will conclude with a cross-layer roadmap connecting device physics, compact models,
circuit primitives, Al architectures and energy-autonomous edge systems, showing how memristors
may evolve from programmable memory elements into building blocks for adaptive and
communicating intelligence.



