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Abstract: A reflective color display with state-memory capability was demonstrated by integrating a bistable polymer-
stabilized liquid crystal (PSLC) layer with chiral liquid crystal films reflecting red (R), green (G), and blue (B). Under
a low-frequency AC voltage, the PSLC layer switched to a bistable scattering state, and the transmittance decreased from
78.7% to 0.6%. When a high-frequency AC was applied, the PSLC layer was reset to a transparent state. The reflectance
of the underlying R, G, and B chiral liquid crystal films was then modulated from 37% to 17.5%. The proposed device
can preserve the displayed image after the voltage is removed. The proposed method in this study can be widely used
in low-power optical applications such as smart windows and color reflective displays.

Keywords: polymer stabilized liquid crystals, chiral liquid crystals, color reflective displays, bistable states, focal conic
states.
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Figure 1. Fabrication process of the device. Schematic illustration of the sequential fabrication process and transition of molecular config-

uration.
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Figure 2. Schematic diagram of the state transition of the proposed
device under LFAC and HFAC driving, showing the corresponding
liquid crystal configurations in the PSLC layer and the modulation
of RGB reflection.
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Figure 3. Chemical structures of the materials used for the fabri-
cation of the PSLC and CLC reflector layers.
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Figure 4. Time-dependent transmittance of PSLCs with RM257 weight ratios of (a) 0.5; (b) 1; (c) 2 during sequential LFAC ON, OFF, HFAC
ON, and reset (HFAC OFF) states. LFAC was applied for 5 s to the pristine state, followed by a 30 s voltage-off period, and HFAC was then
applied for 5 s before removal; (d) Transmittance spectra of PSLCs containing 0.5, 1, and 2 wt% RM257 in the focal conic (dotted lines)
and reset (solid lines) states; (e) Transmittance at 635 nm of PSLCs containing 0.5, 1, and 2 wt% RM257 in the focal conic and reset states.
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Figure 5. (a—c) Time-dependent transmittance of PSLCs containing S811 at weight ratios of 2, 6, and 10 wt%, respectively, during sequential
LFAC ON, OFF, HFAC ON, and reset (HFAC OFF) states. LFAC was applied to the pristine state for 5 s, followed by a 30 s voltage-off
period, and HFAC was then applied for 5 s before removal; (d) Transmittance spectra of PSLCs containing 2, 4, 6, 8, and 10 wt% S811 in
the focal conic (dotted lines) and reset (solid lines) states; (e) Transmittance at 635 nm of PSLCs containing 2, 4, 6, 8, and 10 wt% S811
in the focal conic and reset states; (f) Photographs of the PSLC containing 6 wt% S811 and 1 wt% RM257 in the focal conic and reset states.
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ing LFAC; (b) Cycling stability of the PSLC over the operation of 55 cycles; (¢) Change in transmittance at 635 nm, as a function of applied

voltage when LFAC is applied to PSLC.
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Figure 7. The reflection spectra and photographic images of (a) red,
(b) green; (c) blue devices at the focal conic and reset state.
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