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Ferroelectric phase transitions of antiferroelectric PbZrO3
thin films

dépasser les frontieres

. ° [ . r ° o . truct
Maxime Vallet'?, Pauline Dufour’, Thomas Maroutian?, Lluis Yedra!, Stéphane Fusil’, Brahim Dkhil!, Er:;:::
Vincent GarCiaa MOdélisation des

! Université Paris-Saclay, CentraleSupélec, CNRS, Laboratoire SPMS, France 3 Université Paris-Saclay, CNRS, Thales, Unité mixte de physique CNRS/Thales, France Bolides
. 2 Université Paris-Saclay, CentraleSupélec, ENS Paris-Saclay, CNRS, LMPS, France 4 Université Paris-Saclay, CNRS, Centre de Nanosciences et de Nanotechnologies, France T
CentraleSupélec S

Laboratoire
de Mécanique
Paris-Saclay

- Challenge and growth - Sample preparation by FIB-SEM

The archetypical antiferroelectric, PbZrO,, is currently
attracting a lot of interest, but no consensus can be clearly
established on the nature of its ground state as well as on the
influence of external stimuli over its physical properties. The
debate is even more controversial in epitaxial thin films for
which the epitaxial strain can affect the stabilization of the
PbZrO,.

In situ heating and electric

SEM View FIB View

In this work, 45-nm-thick epitaxial PbZrO; thin films were

heater
grown by pulsed laser deposition on orthorhombic GdScO, 1
(110),. To enable electric-field measurements, a pseudo-cubic btpl‘m RHEED
Ba,:Sr,RuO; thin films was grown as bottom oxide : plume
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— In situ atomic STEM monitoring of phase change as a function of the temperature

Room temperature analyses Temperature dependence on one domain

Atomic scale of the antiferroelectric
feature of PbZrO; across a domain
boundary observed in ABF-STEM

Heating up to 300°C along multiple
cycles and different samples
Speed ramp 10°C/s

Home-made
| software [2]
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Statistical distribution of antiferroelectric domains along the two zone axes of
GdScO,4(110), substrate obtained from HAADF-STEM images
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FIG. 6. Electric-field-induced phase transitions with increasing temperature. (a) I—‘l:f and (b) P-E Ipops of a 45-nm thick FbErO; film acquired at severgl temperatures ranging FIG. 8. Computed phase diagram of PbZrOsc using atomistic simulations. Prediction of a ferroelectric
from 78 to 470K at 1 kHz The -V and P-E loops are vertically shifted. (c) Evolution of the coercive voltages as a function of temperature. The blue circles correspond to the Calculated sfructural phases of PbZrO; as a function of temperature for bulk (top) reaic o . . o
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