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Abstract: Ferroelectric superlattices are artificial film materials with layered periodic structure formed by an
alternate growth of two or more ferroelectric materials or non-ferroelectric materials at unit cell scale. Ferroelectric
superlattices can exhibit excellent ferroelectric, piezoelectric, dielectric, and pyroelectric properties due to the
existence of a large number of heterogeneous interfaces and the remarkable interface effect, and even show new
functional properties that are not available in their constituent materials. Therefore, ferroelectric superlattices not only
provide an ideal platform for studying interactions between charges and lattices at the interface of complex oxide
materials, but also play an indispensable role in the next generation of integrated ferroelectric devices. With the

development of preparation and characterization methods, researchers can design and control the microstructure and
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chemical composition at atomic scale to improve the functional properties of ferroelectric superlattice thin films.

Ferroelectric polarization is the most basic property of ferroelectric film materials. In addition to being used for

information storage devices, ferroelectric polarization also plays an important role in regulating the energy conversion

performance of integrated ferroelectric devices such as piezoelectric devices, photovoltaic devices and electrocaloric

devices. Therefore, the ferroelectric polarization intensity of ferroelectric superlattices directly determines their

functional characteristics and practical application value of integrated ferroelectric devices composed of them. In this

short review paper, we firstly introduced the structural characteristics, classification and several typical functional

characteristics of ferroelectric superlattices, and then focused on several factors affecting the polarization performance

of ferroelectric superlattices based on recent research results, including strain effect, electrostatic coupling effect,

defect effect, and period thickness. Finally, we prospected the future research directions in ferroelectric superlattices to

provide reference for the research in this field.
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(a, b) Low-magnification and high-magnification HAADF-STEM images; (c-g) Atomically resolved EDS mappings;
(h-j) Polar vector distribution; (k-m) Ferroelectric properties
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(a) Cross-sectional atomic number (Z)-contrast scanning transmission electron microscopy (Z-STEM) image and atomic structure diagram;
(b, ¢) P-E hysteresis loops, lattice constants and polarizations with different period thicknesses
Colorful figures are available on website
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[90]

(a) BaTiO; c-axis parameter and remnant polarization as a function of the number (n) of unit cells in (BaTiO3),/(SrTiOs), superlattice;
(b) Remnant polarization as a function of the c-axis parameter of BaTiOs; (c) Sketch of possible ferroelectric domains
with different superlattice period thicknesses
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(a) Schematic diagram of the 180° domain structure; (b) Reciprocal space map; (¢) Domain periodicities along the [100]
direction as a function of PbTiO; layer thickness
1A=0.1nm
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(a) Schematic diagram of space charges accumulation; (b) Dielectric properties;
(c) Leakage current curves; (d) P-E hysteresis loops
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