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We design, fabricate, and integrate large memristive crossbar arrays as deep neural network accelerators and spiking neural networks.
This yields orders of magnitude improvements in computing speed-energy efficiency.
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Xu et al, Nature Electron. 1, 216 ( 2018).

« The solution: In-memory analog computing and neuromorphic computing with
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- One step in-memory vector matrix multiplication through Ohm’s law and
\ T Kirchhoff’s current law, leading to high throughput and energy efficiency

Synaptic i High yield (99.8%) post processing by integrating Ta/HfO, memristors with foundry
Dynamics ) made transistor arrays

_ _ , _ _ o e Ta/HfO, drift memristors as synapses, Ag:SIOx drift memristors as neurons
Potential to interface with analog signal to further increase energy efficiency

 Unsupervised learning enabled by interaction between the synapses and neurons

Bio-inspired approach
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