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Abstract: Liquid crystal(LC) display technology maintains a dominant position in the panel market due to
its mature manufacturing processes and superior cost-effectiveness. However, its response speed is still a

critical factor restricting high-speed dynamic displays and optical modulation. While overdriving(OD)

%5 B #A : 2026-04-02; 1&1T H 87 : 2026-04-16.

BEETE )R E BHE A1 8% L 315 4 (No.2023B1212020004)
Supported by Guangdong Provincial Science and Technology Innovation Strategy Special Fund
(No0.2023B1212020004 )

8 (5 6 R N, E-mail : Isyao@stu.edu.cn



%5 PN U, 25 < 3k TR BBl T IR A A 14 O 2 BB ) 627

techniques can effectively shorten response times, they are {requently accompanied by the optical bounce
(OB) phenomenon in the response curve, which severely degrades the quality of high-speed and high-
precision displays. Based on Frank’s elasticity theory and the Ericksen-Leslie hydrodynamic equations,
this study thoroughly elucidates the formation mechanism of the OB phenomenon by analyzing the dynamic
response process of the LC molecular director under overdrive conditions. It is revealed that the overdrive
voltage induces a spatially non-uniform distribution of molecular rotational velocities within the LC layer;
the rotational velocity difference between the molecules in the bulk layer and those near the substrates
triggers the OB phenomenon. Based on this mechanism, we propose an optimization technique to suppress
OB by precisely modulating the overdrive voltage amplitude. Experiments using a 10 pm anti-parallel aligned
LC-BYE7 nematic [.C device were conducted to verify the simulation results. The results demonstrate
that optimizing the overdrive voltage effectively mitigates the internal rotational velocity difference, reducing
the depth of the OB by up to 57.2% and decreasing the response time by 18 ms, thereby effectively
improving display performance. The method proposed in this study not only validates the accuracy of the
theoretical model but also provides a technically viable pathway with practical engineering value for the

application of LC devices in fields such as high-quality dynamic displays and rapid wavefront modulation.
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Fig. 1 Diagram of different driving methods. (a) Overdrive; (b) Conventional drive.
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A, Band C. (a) Overdrive; (b) Conventional drive.
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(a) Experimental intensity-time response curves under different overdrive voltages; (b) Comparison of the depth of

the optical bounce (left axis) and response time (right axis) under different overdrive voltages.
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