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Fig. 1. (a) Out of plane XRD spectra of #-20 scanning for Bag 55ty ;TiO; film; (b) RSM of (301) diffraction peak for Bag5Sr)sTiO3
film; (c) XRD spectra of ¢ scanning for Bag 551, 5TiO; film; (d) dependence of capacitance and @ with electric field at room temper-

ature.
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Fig. 2. Temperature dependence of C, (a) and @ (b) for Bag5Sry;TiO; films deposited at different oxygen pressures; the temperat-

ure dependence of Cj (¢) and @ (d) for Bag ,SrygTiO; films deposited at different oxygen pressures.
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Fig. 5. (a) Temperature dependence of n, of the BST heterostructure film compared with BST single component films; (b) temper-

ature dependence of n, and @ of the BST heterostructure film.
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Fig. 6. (a) Micro-region 6-20 X-ray patterns of composition-spread Ba,Sr; ,TiOj thin film; (b) Ba content z dependence of the c-ax-

is lattice constants for a composition-spread Ba,Sr; , TiO4 thin film.
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SPECIAL TOPIC—Novel physical properties of functional oxide thin films

Composition-spread epitaxial ferroelectric thin films for
temperature-insensitive functional devices”

Xiong Pei-Yu?  Ni Zhuang?  Lin Ze-Feng?  Bai Xin-Bo?  Liu Tian-Xiang ?
Zhang Xiang-Yu?  Yuan Jie? Wang Xu?® Shi Jing"! Jin Kui?
1) (School of Physics and Technology, Wuhan University, Wuhan 430072, China)
2) (Beijing National Laboratory for Condensed Matter Physics, Institute of Physics,
Chinese Academy of Sciences, Beijing 100190, China)

( Received 7 February 2023; revised manuscript received 3 March 2023 )

Abstract

Ba,Sr; ,TiO5 (BST) ferroelectric thin films are widely used in microwave tunable devices due to their high
dielectric constants, strong electric field tunabilities and low microwave losses. However, because of the
temperature dependence of dielectric constant in ferroelectric material, the high-tunability for conventional
single component ferroelectric thin film can only be achieved in the vicinity of Curie Temperature (T) which
leads the ferroelectric thin films to be difficult to operate in a wide temperature range. To obtain ferroelectric
thin films for temperature stable functional devices, single composition Bag oSt gTiO5 thin films, Bag5Sr)5TiO4
thin films, and Bag St gTi03/Bag 5Sr) s TiO3 heterostructure thin films are deposited by pulsed laser deposition
(PLD). By comparing their dielectric properties in a wide temperature range, it is found that the temperature
sensitivity of BST film can be effectively reduced by introducing a composition gradient along the epitaxial
direction. However, the heterostructure engineering may bring extra troubles caused by interfaces, which may
limit the quality factor @. In this paper, we extend our combinatorial film deposition technique to ferroelectric
materials, and we successfully fabricate in-plane composition-spread Ba,_,Sr,TiO4 thin films, which are expected
to broaden the phase transition temperature ranges of BST films while avoiding the problem of interface

control.

Keywords: Ba,Sry_,TiO4 films, tunable microwave devices, composition-spread films, temperature stability
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