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Abstract: The conventional patterning of PSCLC films relies on prefabricated photomasks or complex micro/

nano fabrication processes, which are costly and limited flexibility, thus restricting their applications in

Yo fs B #3:2025-06-08; 1&1T H 83 : 2025-07-10.
BEEWAB : BREAM KT (No.2022YFB3606603) 5 E 5 H #8 Bl 22 2 4 (No0.62175170,N0.62275180) 5 VL. 75 44 (i
R E R
Supported by National Key Research and Development Program of China (No.2022YFB3606603) ; National
Natural Science Foundation of China (N0.62175170,N0.62275180) ; Priority Academic Program Development
of Jiangsu Higher Education Institutions

#3885 Ik & A, E-mail : yyhuang@ntu.edu.cn



1244 VT AN 5540 %

personalized optical devices. In this work, a drop-on-demand inkjet printing technique is employed to
achieve rapid and efficient patterning, enabling programmable and highly designable liquid crystal
patterns. A birefringent film is introduced to enhance optical modulation efficiency and realize gradient
color variations. Experimentally, the reflection peaks of red, green, and blue PSCLC materials are
centered at 680 nm, 550 nm, and 490 nm, respectively, and all enter a scattering state under applied DC
voltages, demonstrating excellent electro-optical responsiveness. By optimizing the viscosity of the liquid
crystal solution and the driving waveform, uniform PSCLC pixel arrays with a minimum pixel size of 60
pum are successfully fabricated, verifying the feasibility of the inkjet printing process. This low-cost and

scalable patterning method significantly improves the precision of PSCLC patterning. It also expands their

potential applications in flexible displays, smart photonic devices, and tunable optical elements.
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Fig.1 Process for inkjet printing liquid crystal polymers
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Fig.2 Physical images and texture images of cholesteric liquid crystal
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Fig.3 (a) Transmission spectra of chiral liquid crystals with three different concentrations (mass fractions) ; (b) Relation-

ship between chiral agent concentration (mass fraction) and corresponding reflection wavelength.
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Fig.4 (a) Gradient change in transmitted color of choles-
teric liquid crystal device during rotation; (b) Trans-
mission spectra of cholesteric liquid crystal device

at different rotation angles.
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Fig.5 Real images and spectra of chiral liquid crystals with different concentrations (mass fractions) under voltage driving.

(a) Planar state; (b) Focal conic state; (¢) Homeotropic state.
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