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Insulator-to-metal transition: 𝑇𝑐 ≈ 340𝐾
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Single Neuristor Characteristics
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Thermal Neuristor Array
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Long-range order?

∼ 𝑠−1.58

Avalanche size distribution, 
𝑉 = 9.96V
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∼ 𝑠−1.58 ∼ 𝑠−3.56
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Long-range order?
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Memory-induced long-range order
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Memory-induced long-range order
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Slow charging / heating
𝜏𝑖𝑛𝑠 = 𝑅𝑖𝑛𝑠𝐶 ∼ 7.6𝜇𝑠

𝜏𝑇 = 𝐶𝑡ℎ/𝑆𝑐𝑜𝑢𝑝𝑙𝑒 ∼ 12𝜇𝑠

Fast spiking / dissipation
𝜏𝑚𝑒𝑡 = 𝑅𝑚𝑒𝑡𝐶 ∼ 190𝑛𝑠

𝜏𝑡ℎ = 𝐶𝑡ℎ/𝑆𝑒𝑛𝑣 ∼ 240𝑛𝑠

Separation of 
time scales



Memory-induced long-range order

Sandpile model: 
Self-organized criticalityThermal neuristors

Image credit: 
https://runestone.academy/ns/books/published/complex
/SelfOrganizedCriticality/ImplementingTheSandPile.html
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Application: MNIST
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Rigid State

LRO is not 
necessary!



• Spiking oscillators utilizing insulator-to-metal 
transition in VO2

•Phase of memory-induced long-range order

•Application to reservoir computing

Conclusions
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