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Volatile memristive devices with tunable decay dynamics could support a range of neural-inspired tasks 
and efficient signal processing, for neuromorphic computing [1] and edge computing applications [2], 
respectively. Their versatility could enable the same device to be employed across diverse temporal 
coding, sensing, and learning applications in adaptive edge-computing scenarios, while preserving low 
circuit complexity. Area-dependent volatile devices, in particular, exhibit gradual switching and low 
variability, enabling stable multistate operation. However, achieving controllable and reproducible 
temporal responses and establishing a clear physical understanding of the mechanisms governing 
volatility remain key challenges for their practical implementation. Here, we demonstrate a BEOL 
CMOS-compatible area-dependent amorphous SrTiO₃ (a-STO)-based memristive device with tunable 
volatile dynamics, in which the characteristic relaxation timescales can be systematically controlled 
over a wide range. We combine experimental studies with physical analysis to elucidate the 
mechanisms underlying the observed temporal behavior, providing insight into how device physics 
governs the emergence and tunability of volatile switching dynamics. Finally, we demonstrate its 
applicability for event-based sensing by using its volatile dynamics to encode the temporal 
separation between asynchronous events, highlighting its suitability for memristive TDE [3] 
architectures with tunable temporal sensitivity. 
 

 

Figure 1: Event-based sensing with tunable volatile a-STO-based devices. The ionic-based tunable 

volatility of the device can be used to acquire different typical time correlations of input events. 

Increased oxygen ion migration into the Pt during SET leads to longer subsequent current decay and 

enhances the device's sensitivity to longer correlations. 
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