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Reseach on p-MTJ-Based Ultra-Low-Power Nonvolatile Neuromorphic Circuit
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In this research, a high-speed and low-power memory-type nonvolatile
neuromorphic-chip (NC) architecture is successfully established for realizing the
spiking-neural-network (SNN) by coherently completing the circuit design, operation verification and

performance evaluation of the NC system with the original proposed architecture.

During the 3-year research, we firstly proposed the original nonvolatile NC circuit architecture
consisting of MTJ-based multi-valued synapses and current-mode/voltage-mode neurons. Then, we
completed the circuit design of the nonvolatile NC core for single SNN layer and the entire
nonvolatile NC system with eight 4K-synapse/64-neuron NC cores for 8-layer deep SNNs under
55nm-CMOS/56nm-MTJ hybrid technology, and successfully verified the high operation speed of
20ns-spike learning/recognition and p W-level low power consumption. Based on these results, 8
domestic/international patents, 7 journal papers and 4 international conference papers are
accomplished.
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