
Can ferroelectric thin films store
electricity 

How can flexible ferroelectric thin films improve energy storage properties?

Moreover,the energy storage properties of flexible ferroelectric thin films can be further fine-tuned by

adjusting bending angles and defect dipole concentrations,offering a versatile platform for control and

performance optimization.

 

What are the characteristics of ferroelectric thin films?

Ferroelectric thin films exhibit tensile strain,strain gradient,and defect dipole states. b) The double-well

potential of Landau free energy with the strain (defect)-free state (blue curve) and with strain and strain

gradient engineering as well as defect engineering (red curve).

 

How did ferroelectric thin-film research evolve?

This review traces the evolution of ferroelectric thin-film research through the early days developing

understanding of the roles of size and strain on ferroelectrics to the present day, where such understanding is

used to create complex hierarchical domain structures, novel polar topologies, and controlled chemical and

defect profiles.

 

Are flexible ferroelectric films suitable for energy storage and electrocaloric refrigeration?

Flexible ferroelectric films with high polarization hold great promisefor energy storage and electrocaloric (EC)

refrigeration. Herein,we fabricate a lead-free Mn-modified 0.75 Bi (Mg 0.5 Ti 0.5 )O 3 -0.25 BaTiO 3

(BMT-BTO) thin film based on a flexible mica substrate.

 

Does size effect on ferroelectric thin film?

Under the critical thickness, the ferroelectric thin film has poor stability due to the intrinsic effect and

depolarization field, which affects the long-term memory performance of memory devices. [14 - 18]

Therefore, understanding the physics of size effect on the ferroelectric thin film is essential.

 

Are high entropy ferroelectric thin films a promising dielectric material?

The superior energy storage properties of BNKLST thin film indicate that high-entropy ferroelectric thin films

are promising dielectric materialsthat can be used in next-generation power electronics and semiconductor

devices. Data will be made available on reasonable request.

The dielectric capacitors containing the ferroelectric thin films possess an ultra-high energy storage density

compatible to that of an electrochemical supercapacitor, and they ...

It is well known that misfitmisfit strain can affect the phase structure of ferroelectric thin films [21], which can

further affect the electromechanical properties and electrical response of thin ...
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Relaxor ferroelectric capacitors receive extensive attention for the energy storage applications due to their slim

polarization-electric field hysteresis loops. Typically, relaxor ferroelectrics can be designed through

introducing multiple heterovalent cations in the ferroelectrics to break the long-range ferroelectric order and

form polar nanoregion. Here, ...

With its excellent ferroelectric properties such as large dielectric constant and large remanent polarization,

PZT thin films are extensively used in micro-sensors and other devices. In this study, the sol-gel process was

used to fabricate Pb(Zr0.52Ti0.48)O3 thin films with Pb(ZrxTi1-x)O3 seed islands. The experimental

consequences demonstrate that all the ...

Setting any polarization value in ferroelectric thin films is a key step for their implementation in neuromorphic

devices. Here, the authors demonstrate continuous modulation of the remanent ...

The energy storage performance of freestanding ferroelectric thin films can be significantly enhanced through

innovative strategies, including bilayer film mechanical bending ...

Relaxor ferroelectric thin films, that demonstrate high energy storage performances due to their slim

polarization-electric field hysteresis loops, have attracted extensive attentions in the application of

miniaturized advanced pulsed power electronic systems. However, the ubiquitous defects induced in the thin

films, for example, due to the volatilization ...

Berkeley Lab scientists have achieved record-high energy and power densities in microcapacitors made with

engineered thin films, using materials and fabrication techniques already widespread in chip manufacturing.

Their work paves the way for advanced on-chip energy storage and power delivery in next-generation

electronics.

This work proves the remarkable energy storage performance of polymorphic films and provides a theoretical

basis to optimize the energy-storage performance of ferroelectric thin-film ...

Dielectric capacitors can store and release electric energy at ultrafast rates and are extensively studied for

applications in electronics and electric power systems. ... We show that high-energy ion bombardment

improves the energy storage performance of relaxor ferroelectric thin films. Intrinsic point defects created by

ion bombardment reduce ...

In ferroelectric tunnel junctions, data can be written by sending a voltage to electrodes alongside an ultra-thin

ferroelectric, and it can be read by determining the tunnelling current. Theoretically, this kind of memory

ought to have an incredibly high density, quick reading-and-writing speeds, and a low degree of power usage.

Recent advancements underscore the critical need to develop ferroelectric materials compatible with silicon.

We systematically explore possible ferroelectric silicon quantum films and discover a low-energy variant
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(hex-OR-2&#215;2-P) with energy just 1 meV/atom above the ground state (hex-OR-2&#215;2). Both

hex-OR-2&#215;2 and hex-OR-

The imprint effect in ferroelectric materials can significantly enhance the performance of energy storage

devices. Bi 4 Ti 3 O 12 (BTO) and oxygen-deficient Bi 4 Ti 3 O 11.2 (DBTO) thin films were deposited on

single-crystal Nb-doped SrTiO 3 substrates using pulsed laser deposition. In stark contrast, multilayer

DBTO/BTO thin films incorporating an ...

To maintain the significant development of the ecological society, proper attention on Bi0.5Na0.5TiO3 (BNT)

based perovskites has been directed toward the analysis of electrical energy storage in past decades. This

article aims to provide a comprehensive analysis of lead-free BNT based materials for piezoelectric detectors,

sensors, shape memory alloys and ...

In the paraelectric (nonpolar) phase, a ferroelectric thin film is characterized by a high dielectric permittivity,

which depends strongly on temperature, applied external electric field and ...

Among all the ambient energy sources, mechanical energy is the most ubiquitous energy that can be captured

and converted into useful electric power [5], [8], [9], [10], [11].Piezoelectric energy harvesting is a very

convenient mechanism for capturing ambient mechanical energy and converting it into electric power since

the piezoelectric effect is solely ...

In this chapter, we cover recent advances in research on ferroelectrics, focused mainly on thin films and

nanostructures. In particular, we discuss strain and low-dimensional ...

Flexible ferroelectric films with high polarization hold great promise for energy storage and electrocaloric

(EC) refrigeration. Herein, we fabricate a lead-free Mn-modified ...

This study investigates the effects of hot-pressing temperatures on the dielectric, ferroelectric, and energy

storage properties of solvent-casted Poly (vinylidene fluoride-trifluoroethylene) (PVDF-TrFE) films. The

hot-pressing process enhances the crystallinity and alignment of polymer chains, directly affecting their

electrical properties. The aim is to optimize ...

The properties in energy storage of ferroelectric thin films are evaluated using two main metrics. The first

metric is the ability of the films to store electrical energy, which can be quantified by the energy storage

density (W rec). The second indicator is the efficiency in utilizing the electrical energy, which is evaluated by

the energy ...

In the last two decades ferroelectric thin films (FTFs) have been one of the major fields of research in

functional-ceramic materials. Both scientific and technological interests have been driven by the potential

applications for these materials, in particular in microelectronics and micro-electromechanical systems
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(MEMS).

The development and integration of high-performance electronic devices are critical in advancing energy

storage with dielectric capacitors. Poly(vinylidene fluoride-trifluoroethylene-chlorofluoroethylene) (PVTC), as

an energy storage polymer, exhibits high-intensity polarization in low electric strength fields. However, a

hysteresis effect can result in ...

This chapter provides an overview of the versatile applications and properties of epitaxial ferroelectric

materials obtained using the pulsed laser deposition technique. These materials can play a significant role in

various electronic and sensing applications or energy harvesting. Materials that are ferroelectric and have a

perovskite structure (ABO3 type) show ...

Pyroelectric energy conversion in a thin-film relaxor ferroelectric is studied under an electric field, resulting in

high energy and power densities. Performance is equivalent to a ZT = 1.16 ...

Multiple PVDF thin films, ?200 nm in thickness, were spin- coated onto platinum-coated silicon substrates

and then exposed to broad spectrum light (l ? 200-1200 nm) of different inten-

Moreover, the 5% BiFeO3 doping Na0.5Bi0.5TiO3-BaTiO3 (0.89NBT-0.06BT-0.05BFO) thin-films

exhibited a high dischargeable energy density (Wrecovered) of 42.9 J/cm&#179; with a corresponding energy

...

Dielectric capacitors can store and release electric energy at ultrafast rates and are extensively studied for

applications in electronics and electric power systems. ... bombardment improves the energy storage

performance of relaxor ferroelectric thin films. Intrinsic point defects created by ion bombardment reduce

leakage, delay low-field ...

Strain engineering aims to take advantage of the stress field imposed by substrates on thin films. It requires an

understanding of the consequences of stress fields on the physical properties of the deposited materials. This is

achieved in ferroelectric thin films through the use of misfit-strain phase diagrams that show the stability

regions for the possible phases. ...

The energy stored in ferroelectric thin films can be quantified in terms of energy density, which represents the

amount of electrical energy stored per unit volume. This metric is crucial for evaluating the effectiveness of

these materials in various applications, such as non-volatile memory devices, actuators, and energy harvesting

systems.

As electronic components, dielectric capacitors have received extensive investigation from researchers due to

their ability to release and store charges [1,2,3].Dielectric capacitors are the most competitive candidates for

current energy-storage electronic devices due to their rapid charge-discharge speed capacity and ultrahigh
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power density compared to ...

The theoretically predicted ferroelectric ZnSnS3 film was successfully grown for the first time using spray

pyrolysis technique. The trigonal structure of the films with x-ray diffraction peaks corresponding to (110),

(211), (01-1), and (210) planes of ZnSnS3 were observed. The direct energy band gap ( $$sim$$ ~ 2.62 eV)

and an indirect gap ( $$sim$$ ...

Various dopants, such as Si, Zr, Al, Y, Gd, Sr, and La can induce ferro&#173;electricity or antiferroelectricity

in thin HfO 2 films. They have large remanent polarization of up to 45 mC cm -2, and their coercive field

(?1-2 MV cm -1 ) is larger than conventional ferroelectric films by approximately one order of magnitude.

Supplementary Fig. 1 shows the microstructure of as-prepared e-Fe 2 O 3 thin film obtained through the

ion-irradiation-induced a to e phase transformation. The a-Fe 2 O 3 epitaxial thin film ...
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