Ag2O1-x-based passive self-rectifying artificial synapses for neuromorphic computing  
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This study presents a selector-less and forming-free Ag2O1-x-based 64x64 (4kb) passive memristive crossbar array that maximizes density and power efficiency through self-rectifying cells. The fabricated array demonstrates robust analog bipolar switching with a rectification ratio over 103 and supports multilevel (>4-bit) conductance states ranging from approximately 3.60 μS to 22.30 μS, verified at 373 K, all precisely tuned via compliance currents (20 μA ≤ ICC ≤ 1 mA). In addition to achieving a 96.08% recognition accuracy on the MNIST dataset using a Multi-Layer Perceptron (MLP), the study evaluated three training strategies, such as Post-Training Quantization (PTQ), Straight-Through Estimator (STE), and Alpha-Blending (AB), with Alpha-Blending identified as the most robust training method for noise-robust CNN deployment. Specifically, a ResNet-18 model optimized with AB achieved accuracies of 94.08% on CIFAR-10 and 75.28% on CIFAR-100, maintaining high performance even under moderate additive Gaussian noise (σ=0.10).

[image: ]Figure 1: (a) DC-IV characteristics of 1066 cells from the crossbar. (b) Endurance characteristics of 10 selected cells in the crossbar. (c) Compliance-current (ICC)- dependent IVs during the SET process. (d) Stability of different LRS currents programmed by ICC. (e) PPF characteristics of the memristive cell. (f) Mean conductance variation in 10 different memristive cells. (g) Normalized potentiation characteristics. (h) LTP/LTD cycles showing robustness of fabricated memristor. 
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