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Self-powered polymer dispersed liquid crystal grating based on
moisture generator

LEI Zhikai", DING Wei’, CHENG Hao, LI Shilong, XING Hongyu, YE Wenjiang’
(School of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: Liquid crystal optoelectronic devices face issues such as electrical safety hazards and poor
portability. Conventional power supply devices feature high power consumption and reliance on external
power sources, making it difficult to meet the demand for lightweight and self-powered operation. There
is an urgent need for power supply devices that are safe, portable, low-power, and capable of utilizing
renewable energy. This study aims to address these pain points by exploring novel self-powered driving
strategies. Innovatively, moisture-enabled electric generators (MEGs) are integrated with polymer-
dispersed liquid crystal (PDLC) gratings to construct a self-powered PDLC grating system. A 2X2 cm
MEG is employed as the core energy supply component; its output performance of a single unit is tested,

and series-parallel connection optimization is conducted to enhance power output for stable power supply to
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PDLC gratings. Driving and diffraction performance are evaluated using a conventional signal source as a
control. A single 2X2 cm MEG yields an open-circuit voltage of 0. 76 V and a short-ci rcuit current of
0.492 mA, and series-parallel configurations can boost power output to meet driving requirements. Its
driving stability and response speed are highly comparable to those of the signal source. Moreover, under
different supply voltages, the regulation law of diffraction efficiency of PDLC gratings driven by MEGs is
completely consistent with that driven by signal sources, with the fluctuation error of diffraction efficiency
controlled within 5%, verilying the reliability of the power supply. This study successfully proposes and
implements a novel power supply scheme for liquid crystal devices centered on MEGs. It not only
provides a green and portable self-powered solution for PDLC gratings, but also offers new ideas and
technical references for the research on self-powered driving of various liquid crystal devices, which is of

great significance for promoting the application of liquid crystal devices in flexible electronics, portable

optoelectronic devices, and other fields.
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(a) Schematic diagram of PDLC grating driven by a moisture generator. (b) Working principle diagram of the mois-

ture generator. (c) Structural diagram of the moisture generator. (d) Optical path diagram for testing the PDLC

grating driven by the moisture generator.
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ries and parallel connection.

(a) Output performance of the moisture generator; (b) Output voltage and current of the moisture generator (4 cm?) in se-
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Fig.3 (a) Fabrication of PDLC grating by mask method. (b) IPS electrodes and photomask are orthogonal to each other.

(¢) NAOG65 polymerizes in the light-transmitting regions. (d) Liquid crystal molecular distribution without applied

electric field. (e) Liquid crystal molecular distribution after applying electric field.
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Fig. 4 Diffraction patterns of the PDLC grating powered by the moisture generator at (a) 1V, (b) 4V, (¢) 7V, (d) 10V
and by the signal source at (e¢) 1V, (1) 4V, (g) 7V, (h) 10 V.
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