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Impact of silver nanowires on the writing time of optically
driven liquid crystal displays

XIAO Ming, CHEN Meng, SHANG Jianhua', SANG Jingxin, SUN Jiatong
(College of Information Science and Technology, Donghua University, Shanghai 201620, China)

Abstract: The Optically Driving Liquid Crystal Display (ODLCD) is a novel type of liquid crystal
display that utilizes the arrangement of target optical axes to inscribe linear polarization information into
the optical orientation layer, which in turn, guides the technology of liquid crystal micro-area orientation.
ODLCDs not only boast the significant advantage of low power consumption but also enable information
erasure and rewriting through the use of polarized light. However, the current drawback of ODLCDs lies
in their prolonged writing time, restricting their practical applications. To address this issue and
reduce the writing time of ODLCDs, we conducted experiments by incorporating liquid crystal
monomer RM257 and silver nanowires into the liquid crystal matrix, followed by photo-crosslinking
under an applied electric field. The impact of different concentrations (mass fraction) of RM257 and

silver nanowires on the writing time of ODLCDs was investigated. The experimental results reveal
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that both RM257 and silver nanowires (AgNWs) exert a significant influence on the writing time of
ODLCDs. Specifically, at an RM257 concentration of 12% and AgNWs concentration of 1%, ODLCDs

exhibit a lower writing time. This study contributes to the enhancement of the writing time performance of

ODLCDs, providing valuable insights for its practical applications.
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Fig.1 (a) SEM image of the prepared silver nanowire;
(b) SEM image of shattered silver nanowires; (c),

(d) Microscopic TEM images of silver nanowires.
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Fig.3 (a) Liquid crystal cell with no voltage applied
to both ends. The blue rod shape represents E7
liquid crystal molecules, the white rod shape rep-
resents RM257, and the gray rod shape repre-
sents AgNWs. The liquid crystal molecules and
AgNWs are arranged in the orientation direction;
(b) Liquid crystal cell with applied voltage, which
causes the liquid crystal particles and AgNWs to
stand up with the direction of the electric field due
to the pressurization effect. The red arrows indi-
cate the orientation directions of light orientation

and friction orientation.
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Fig.4 (a)~(e) Liquid crystal cells applied 4, 6, 8, 10,

12 V voltage, respectively; (f) Liquid crystal cell

burned under high voltage.
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Fig. 5 Schematic diagram of the testing experiment prin-

ciple. A polarized blue light with a wavelength of

450 nm and an intensity of 30 mW /cm” is used as the
erasing light source; Polarized green light with a
wavelength of 532 nm and intensity of 1 mW/cm® is
used as the test light source for the receiver to

sense changes in light intensity.
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(a) Relationship between light exposure time and light transmittance of 8 groups of samples with different AgNWs con-

centrations; (b) Line graph of the average erasing time for 8 groups of samples with different AgNW s concentrations.
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(a) Relationship between illumination time and light transmittance of 11 groups of samples with different RM257 concen-

trations; (b) Line graph of the average erasing time for 11 groups of samples with different RM257 concentrations.
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