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Polarizer-free modal liquid crystal lenses
with an alignment conversion layer
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Abstract: Aiming at the prospect of applying liquid crystal (LC) lens to zoom glasses, an electrically
tunable-focusing and polarizer-free LC lens with an alignment conversion layer is developed. Through
simulation, the feasibility analysis of double-layer modal LLC lens was conducted. After optimizing the
synthesis parameters of alignment conversion film, a polarizer-free .C lens sample was prepared. The
imaging and optical interference of LC lens was studied to discuss the polarization independence and image

quality. The test results show that the 8 mm aperture LLC lens realizes polarization independence and
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possesses diopter adjustment from 0 D to 1. 590 D.
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Fig.1 Structure of double-layer LLC lens with alignment

conversion layer
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Fig.2 Modulation of E, polarized light (a) and E, polar-
ized light (b) by LC lens
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Fig. 3 Equivalent circuit of modal LC lens
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Fig. 10 Imaging, interference and phase distribution diagrams at different voltage, frequency, and object distance.

(a) 10.12 V.., 150 kHz, 13 cm; (b) 15.1V,,., 220 kHz, 12 cm; (¢) 22.5 V.., 300 kHz, 11 cm; (d) 28.8 V..,

350 kHz, 10.5 cm.
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Tab.1 Performance parameters of L.C lens

Pt /cm 9K ) 51 ARG EAS/mm B /m EDEE/D BUESALAE/10 T BERTIRZE/A
13 10.1V,,,, 150 kHz 7.57 1.410 0.714 2.684 0.168
12 15.1 V., 220 kHz 7.28 1.159 0.863 3.141 0.246
11 22.5V,,., 300 kHz 6.79 0.908 1.101 3.739 0.209
10.5 28.8 V..., 350 kHz 5.93 0.629 1.590 4.714 0.275
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Fig. 11 Lens power of the LC lens as a function of an ap-
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