- 2
" . Nexa-Core: Next-Generation Neuromorphic Architecture  [= conwaapeme
:3: TECH EXPO 2026 nae e e ) ) ) i i vance@nexa-ai.org
Track A: Al Architectures & Edge Systems Sub-Milliwatt Spiking Neural Network Processing with Dynamic Event-Driven Synapse Fabric £ Pportal:
\ @ International Symposium ) Dr. Marcus Vance! Dr. Elena Rostova! Sarah Chen? David K. Miller’ https:/ /nexa-ai.org /core
INexa Al Research Institute, San Francisco, CA  ?Synapse Systems Laboratory, Zurich, Switzerland  *Vertex Quantum & Neuromorphic Center, Austin, TX L f Booth: #A-104
y

r[‘. Introduction & Motivation |

Jag Mathematical & Algorithmic Formulation L

The Nexa-Core Paradigm:

& Event-Driven Computation: Operations execute sparsely only upon
receiving dynamic Address Event Representation (AER) spikes.

@ In-Memory Synaptic Computing: Non-volatile memristive crossbars
perform analog matrix-vector multiplications directly inside memory arrays.

@ Sub-Millisecond Inference: Asynchronous Leaky Integrate-and-Fire (LIF)

neurons deliver ultra-fast temporal classification.

Spike Generation Threshold Condition:

Surrogate Gradient On-Chip Backpropagation:
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Microarchitecture & Synapse Fabric |
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Synaptic Crossbar Array Details:
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Nexa-Core v2

* SOP: Synaptic Operation (equivalent to MAC in ANN). Evaluated on DVS-Gesture event datasets.
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Target Industry Deployments:

@ Nimbus-Aero Autonomous Drones: Real-time vision-based collision
avoidance under high velocity flight.

& Synapse Medical Implants: Ultra-low power cardiac wave anomaly
detection and neural prosthetics control.

& Meridian Smart Grid: Microsecond high-frequency voltage fluctuation
monitoring.

Summary:
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