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Research progress of electronically controlled gradient
refractive index liquid crystal lens
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(School of Electromechanical Engineering s Guangdong University of Technology ,
Guangzhou 510006, China)

Abstract: Electronically controlled gradient refractive index liquid crystal lens (EC-GRIN-LCL)is an
optical lens that can change the distribution of its spatial refractive index to zoom in out by controlling
the electric field. Due to the properties of variable focal length, compact structure and excellent stabil-
ity, it has been attracting intensive attention in the field of optical lenses. This review introduces the
basic working principle of EC-GRIN-LCL and describes four types of liquid crystal lenses driving
strategies: (1) by edge electric field, (2) by discrete multi-electrode, (3) by electrode with high re-
sistance layer, and (4) by complete electrode layer or no electrode layer. By introducing, concluding
and commenting on the representative instances of the four types of EC-GRIN-LCL., this review aims
to provide the readers with a clear basic knowledge, a comprehensive development history and tenden-
cy. and a reference for further research of EC-GRIN-LCL.
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Fig.37 Imaging performance of Fresnel liquid crystal lens

in non-working (a) and working (b) states™*
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Tab.2 Parameter summary of liquid crystal lens driven by discrete multi-electrode
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Fig.42 Image performance of liquid crystal lens
driven by electrode with high resistance

layer (a) and camera lens(b)"!
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Fig. 46 Equivalent circuit of liquid crystal lens

driven by electrode with high-resistance

layer and floating electrode®*
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Tab.4 Parameter summary of liquid crystal lens driven by electrode with high resistance layer
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