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Fabrication of Electrical-Controlled Polymer Dispersed Liquid Crystal
Switchable-Focus Holographic Lens

Zheng Jihong Zhong Yangwan Cai Mingrong Zhuang Songlin
( College of Optics and Electron Information Engineering, University of Shanghai

for Science and Technology, Shanghai 200093)

Abstract: When ac voltage is applied, the refractive indexes of liquid crystal droplets and polymer binders match
gradually, and the phase-type electrical-controlled switchable focus lens based on polymer dispersed liquid crystal
(PDLC) material is switched on and off . In experiments, recipes and characteristics of micrometer size and nano-
scale size polymer dispersed liquid crystal materials have been researched. The newly developed optimized nano-scale
liquid crystal droplets polymer dispersed liquid crystal recipe is adopted to fabricate polymer dispersed liquid crystal
cell samples with thickness of 5~6 pm. And in plane wave and spherical wave interference optical recording system,
primary off-axis polymer dispersed liquid crystal focus-switchable holographic lens sample is developed with focal
length of 20 mm. Amplified images with positive one-order diffraction are achieved and the driving voltage threshold
for “0”, “1” transfer is about 60 V ac voltage. Furthermore, the conception of electrical-controlled focus-switchable
optical image system based on polymer dispersed liquid crystal focus-switchable lens integration is put forward.

Key words: holography; electrical-controlled switchable focus lens; polymer dispersed liquid crystal; optical focus
switchable imaging system
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(a) Without ac voltage (b) With ac voltage
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Fig. 1 Switchable focus function of polymer dispersed

liquid crystal holographic lens
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Fig. 2 Microsize and nanoscale liquid crystal droplet size

under 600X polarized-light microscope
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Fig.3 Optical recording system of off-axis electrical-
controlled focus-switchable polymer dispersed

liquid crystal holographic lens
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Fig. 4 First-order diffraction magnified image of polymer
dispersed liquid crystal holographic lens. (A
stands for the first-order diffractive image, B

stands for zero-order image)
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Fig.5 Microstructure observed by 600X polarization microscope (a) and 10 um scale of microscope (b)
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Fig. 6 Cascading N groups of focus-switchable polymer dispersed liquid crystal lens to get 2V potential focus
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