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Temperature Characteristics of Inhibitory Neural Networks with

Single-Electron Spiking Neurons
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Abstract— We propose neuromorphic single-
electron circuits for fundamental neural components
in modern spiking neural networks, aiming at explor-
ing robust and fault-tolerant circuit architectures for
nano-devices. A unit circuit consists of a pair of single-
electron oscillators. Using these unit circuits with cou-
pling capacitors, we designed a single-electron neuron
circuit. We present an application of the neuron cir-
cuit in an inhibitory neural network, where the neu-

rons compete with each other in the frequency domain.

Keywords— Nano-electronics, Neuromorphic LSI,
Single-electron circuit, Spiking neuron, Inhibitory
neural networks, Neural competition
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