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Quantitative relationship between flexoelectric coefficient
difference and flicker in low-power fringe-field
switching liquid crystal displays

QIU Zihao, LI Shuang, YONG Jiali, SUN Yubao, MA Hongmei’
(School of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: Flexoelectric effect is a critical factor causing image flicker in fringe-field switching liquid crystal
displays(FFS-L.CDs) under low-frequency driving, yet accurate measurement of flexoelectric coefficients
(e, es) remains challenging due to the ill-posed nature of single-parameter fitting. In this work, we propose a
multi-physics co-fitting methodology that simultaneously matches the voltage-transmittance( V-T) curves
and the transient transmittance responses under 1 Hz square-wave driving. Using TechWiz LCD 3D
simulation software, the flexoelectric coefficients of two commercial negative nematic liquid crystals(LC-1
and L.C-2) are accurately determined as (e;, e;)=(2.0, —7.9)pC/m and (e,, e;)=(5.0, 7.94)pC/m,

respectively, with simulation-experiment discrepancies below 0.25%. The study found that our systematic
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investigation reveals that the flicker magnitude correlates positively with the absolute difference |e, — es|
rather than the individual coefficient values. When e,=e;, the flicker is minimized, providing a clear design
guideline for low-power FFS-LCD development. This work establishes a robust measurement protocol

for flexoelectric coefficients and uncovers the underlying physical mechanism linking coefficient asymmetry

to frame-to-frame optical instability.

Key words: flexoelectric effect; flexoelectric coefficients; fringe-field switching; liquid crystal display;

image flicker; multi-physics co-fitting
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Fig. 1 Typical cell structure of FFS liquid crystal
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Tab.1 Liquid crystal parameters for experimental measurement and numerical simulation

Parameters (25 °C) LC-1

LC-2

Optical anisotropy (589 nm)
Dielectric anisotropy (1 kHz)
Rotational viscosity

Elastic constant

An=0.108 5;n,=1.592 9;n,=1.484 4
Ne=—6.4;¢,=3.7;e, =10.1
y1 =106 mPa-s
K, =16.2pN;K,=28.1pN; Ky =17pN K, = 14. 2pN; K, = 7. 2 pN; Ky = 15. 2pN

An=0.099 9;n,=1.5816;n,=1.4817
ANe=—5.4;¢,=3.8¢, =9.2
y1=80mPa-s
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Fig.2 Experimental setup for electro-optical and flicker effect measurement
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LC-2 0.74% 0.74% 7 7 5 7.94
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