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I. MAGNETIC ORDERS

Here, we show the magnetic orders considered in our paper.
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FIG. S1. The magnetic orders of HSS LiV,F, considered in this paper. The orange balls represent 23+

ions. Nonmagnetic Li and F atoms are hidden for simplicity.
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FIG. S2. The magnetic orders of LSS LiV,F, considered in this paper. The dark red and pink balls represent

V2* and V3* ions, respectively. Nonmagnetic Li and F atoms are hidden for simplicity.

II. DYNAMICAL STABILITY

To examine the structural stability of the proposed charge-ordered phase, we calculated the
phonon spectra of both the paraelectric high-symmetry structure (HSS) and the charge-ordered

ferroelectric low-symmetry structure (LSS), as shown in Fig. S3. Because the magnetic ground
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state of the HSS structure is FM and the intermediate state in the switching process is AFM2, we
calculated the phonon spectra of the HSS structure with these two magnetic orders. Both phonon
spectra exhibit unstable phonon modes, indicating that the paraelectric structure is dynamically
unstable against a symmetry-lowering distortion. In both cases, the largest imaginary-frequency
mode appears at the [' point (¢ = 0), suggesting that charge ordering may emerge without en-
larging the crystallographic unit cell. In contrast, the LSS phase shows no imaginary phonon fre-
quencies throughout the Brillouin zone, confirming the dynamical stability of the charge-ordered

ferroelectric phase.
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FIG. S3. Phonon spectra of LiV,F, for different structures and magnetic orders.




