Investigating Nanoscale Joule Heating in Lithium
Niobate Memristors
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Schematic of varying number of conducting domain walls and
associated device resistance.

These conductive domain walls experience localised
Joule heating when biased. Unregulated self-heating in

conductivity than the bulk material.
filament conductor based resistive memory devices
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The experiment was also simulated
using COMSOL finite element
modelling. The memristor device was

METHODS

Domain walls were introduced to thin-film Sca”r“gg recreated and the temperature of the
’ . . probe

fe.rroelectrlc L|NPO3. by voltage p.oln."ng (below). The LINbO, with current-carrying domain walls was
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, | | device was confirmed using Piezoresponse
Force Microscopy (PFM) imaging of the device conducting
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For thermal imaging, the active region can be
—I |1 contacted directly by the scanning probe

Bulk while bias is supplied through planar surface
electrodes.
Finite element modelling estimates T
RESULTS temperature changes of AT~30mK for a 10pA
current flowing through the device cross- T

section, when placed on SiO, substrate. An
Piezoresponse phase map increased AT of ~70 mK is observed for 10 pA

A current in the absence of the substrate.
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