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FWIAFH PLD £ ARAE mica % i EIhHI & H T
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(R N Z S RTA N b ALY VR U eI Ny
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(PFM) 3 o 5 H S it hin v 3728 3R AE PZT M1
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MY ERHL PR — 1. 8 T RETE W HIAR ST PZT
FEE Tt Ak B A 1 AR B 7RI 3(b) MR — AU an
&l 3(c) Fror, WTLAE P IE R ME T, A7

F 1 PkemEOCHTRRE AR B % PZT/SRO/BTO S5l iy 92 41
Table 1.  Experimental conditions of PZT/SRO/BTO heterostructure by PLD.

il T2 UBRIRE/C JE N SR /Pa WOLRESRL /mJ KRR [ He TUBATA] /min
BTO 580 20 100 2 6
SRO 580 20 100 3 20
PZT 600 15 165 4 50
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Fig. 1. Flexibility of PZT thin films.
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Fig. 2. (a) 6-20 scan and (b) ¥-scans of PZT thin films.
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Fig. 3. (a) Surface morphology, (b) local polarization flipping, (c) intuitive data for white line in (b), (d) representative local PFM
amplitude and phase hysteresis loops of PZT thin films.
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Fig. 4. (a) P-E loops at various electric fields; (b) P-E loops after bending for 10* times; (c¢) P-E loops at various temperatures;
(d) remnant and saturation polarizations as a function of temperature.
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Ferroelectricity of flexible Pb(Zrg 53T 47) O3 thin
film at high temperature’
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Abstract

Recently, flexible electronic devices have attracted extensive attention due to their characteristics of
flexibility, miniaturization and portability. Flexible functional oxide thin films with high performance and
stability are the basis for high-performance flexible electronic devices. Perovskite lead zirconate titanate
Pb(Zry53Tig47)O3 (PZT) at "morphotropic phase boundary" indicates excellent ferroelectricity and
piezoelectricity, and has broad prospects in flexible non-volatile memories, sensors and actuators. Moreover,
high-temperature stable flexible memories and sensors have received increasing attention due to the escalating
complexity of the external environment. In the present work, Pb(Zrgs3Ti)47)O03/StRuOs/BaTiOs (PZT/
SRO/BTO) heterostructures are prepared by pulsed laser deposition on high temperature resistant two-
dimensional layered fluorphlogopite mica substrates. Afterward, flexible epitaxial PZT thin films are obtained
by mechanical stripping. The ferroelectricity, piezoelectricity and high temperature characteristics of PZT thin
films are investigated. The thin films show superior ferroelectricity at room and high temperatures. At room
temperature, the thin films exhibit excellent ferroelectricity with a remnant polarization (P,) of ~65 uC/ecm?. A
saturation polarization (P,) of ~80 uC/em® and a coercive field (E,) of ~100 kV/cm are also observed. In
addition, after bending the thin films to a 1.5 c¢m radius 10* times, their ferroelectricity does not show
deterioration at room temperature. In order to study the ferroelectricity of PZT thin films at high temperature,
P-E loops from 27 °C to 275 °C are tested. The results show that the films still show excellent ferroelectricity
with a P, of ~50 uC/em* and a P, of ~70 uC/em?* at 275 °C. The present work provides a basis for the application
of flexible epitaxial PZT thin film. Especially, the ferroelectricity of flexible PZT thin films at high temperature

provides a possibility of obtaining high-temperature flexible electronic devices.

Keywords: Pb(Zr 53T 47) O3, flexible films, high temperature, ferroelectric
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