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[bookmark: _Hlk219293101]The Compute Express Link (CXL) standard has spurred the emergence of new memory classes such as selector-only memory (SOM), which is primarily designed for storage via selector’s threshold-voltage modulation.[1] As data-intensive modern computing increasingly demands processing-in-memory (PIM), extending SOM beyond storage and toward computing could provide a promising route to overcoming the von Neumann bottleneck issue. Here, we propose an NbOx-based selector-only Mott memory (SOMM) and demonstrate its crossbar-array implementation of two physical computing primitives: a physical unclonable function (PUF) and simulated annealer (SA). The SOMM enables direct transduction of analog resistance of each cell into multi-bit digital outputs via spike counts, bypassing energy-intensive signal-domain conversion circuitry. The proposed PUF achieves 2N – 1 challenge-response pairs for an N-cell array, with inherent concealability and reconfigurability for stronger hardware security. In the SA, the intrinsic thermal noise physically drives the annealing process, achieving 105-fold reduction in energy consumption compared with state-of-the-art GPUs.[2] Collectively, these results highlight SOMM as a versatile computing template for next-generation PIM hardware.

[image: The image illustrates a comparison between a Physical Unclonable Function (PUF) and a Simulated Annealer (SA) in terms of mapping frequency, with a focus on the deterministic and stochastic output spikes, and the concept of up/down counters and state updates.
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Fig. 1 | The physical unclonable function (PUF) and simulated annealer (SA) based on selector-only Mott memory (SOMM) passive crossbar array. a An illustration of a PUF utilizing deterministic spike counts. Intrinsic cell-to-cell variations induce diverse spike counts, which are accumulated in a K-bit counter. b An illustration of a SA driven by stochastic spike counts. A graph is mapped onto a crossbar array where the stochasticity is controlled by time. Both systems operate without external signal domain conversions.
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