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Fig. 1. (a) Ferroelectric switching pathway of BN bilayer; (b) different stacking configurations of graphene/BN heterobilayer with

distinct interlayer potentials, which can be utilized as nanogenerators. Gray, pink, and blue spheres denote C, B and N atoms, and

black and red arrows denote the direction of charge transfer and polarizations, respectively!!5.
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Table 1.  Polarization of bilayer binary compounds
such as BN, ZnO, AIN, etcl?.

Compounds

BN ZnO AIN GaN SiC MoS, InSe GaSe

Polarization/
el 2,08 822 10.20 9.72 617 0.97 0.24 0.46
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Fig. 2. Ferroelectric Moire superlattice upon (a) a small twist angle or (b) a slight difference in strain between upper and down

layer. AB-up, AB-down and AA regions are marked in yellow, green and red circles, respectively['?.
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Fig. 3. (a) FE in bulk MoS, and InSe; (b) switchable magnetization for MXene Cr,NO,, VS, and MoN, upon ferroelectric

switching!!l,
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Fig. 4. (a) Geometric structure of state I of WTe, bilayer and state II obtained by reflecting state I across the central horizontal

plane, which can be also obtained by interlayer translation; (b) ferroelectricity switching pathway of WTe, bilayer from state I to

state II. Blue and orange spheres denote W and Te atoms respectively, and red arrows denote the polarization direction!?,
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SPECIAL TOPIC—Centennial ferroelectricity: New materials and applications

Research progress of two-dimensional
interlayer-sliding ferroelectricity
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Abstract

In recent years, the existence of ferroelectricity in a series of two-dimensional van der Waals materials has
been experimentally confirmed, in which the ferroelectricity induced by interlayer sliding is an important type.
This mechanism is not available in traditional ferroelectrics but can be applied to many two-dimensional
materials. In this paper we review the relevant researches and introduce the origin of this type of
ferroelectricity: in many two-dimensional van der Waals bilayers, the upper layer is not equivalent to the lower
layer, thus giving rise to a net interlayer charge transfer and the inducing vertical polarization to be switchable
via interlayer sliding. This unique sliding ferroelectricity can widely exist in many van der Waals bilayers,
multilayers and even bulk structures. The interlayer sliding barrier is several orders of magnitude lower than
that of traditional ferroelectric, which may greatly save the energy required by ferroelectric switching. At
present, this type of interlayer sliding ferroelectricity has been experimentally confirmed in WTe, and (-InSe
bilayer/multilayer systems, and more systems predicted to be with much stronger interlayer sliding

ferroelectricity (like BN) may be realized in near future.

Keywords: two-dimensional van der Waals ferroelectrics, interlayer sliding, nanogenerator, ferroelectric Moire

superlattice
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