LRSI
Chinese Journal of Liquid Crystals and Displays

XEHS :1007-2780( XXXX)XX-0001-09
77 7L AR T B 5 S MR P AR 5 M B 1 4 3 3

U A S A
(BFRHEAF LERFETRER, M| R4 611731)

T T A G AR 0 A VR A O B A Y LTI B 3 S 3 ) [ 50 R AR 32 23 A1 R 2 5 [ AP LT T — R i 454, B
TEACAL I A B B Se A PERE o 2 O R AR AR Sy, 7 R 45 BE 2l Fit T RO AR AL B 28 T gk ke 7 AR 400 R A 18] HRL TS 23 A N 1
0 [ L, 2 8 2R DI 220 T2 43 i ol 07 28 vl A 5 1 8 W R R A A T T 9 SRR A T R R 4 R 1 30 R T 4
T AR 2% (RMS) , HLX & 38 52 090 A 23 A MOSURPEREIEAT 1 204 o 45 R B O 28 W A 5 40 I B 07 v T o6 B2 AR
PILYBLGE  H B A5 K 2 B ) D P S B O ) TR 23 A, T RMLS B SR 45 M AR 24 19. 400, HLALAR 23 A1 55
BAEREL TAEGEL I o TR TS S0 AE 1 HL Bl 205 R D10 A Xk Y00 i 28 5 1 RE 4R T B9 20, A i s 32 T 0 0“2 A B O
RO TR %

X B WordbhES;EREM AL S I X

FESFES:0435.1  XEARIZEG: A doi:10.37188/CJLCD.2026-0016  CSTR:32172.14.CJLCD.2026-0016

Optimized design of comb electrode structure for square
aperture liquid crystal lens
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Technology of China, Chengdu 611731, China)

Abstract: To address the voltage gradient and phase distribution non-uniformity in traditional comb-
electrode liquid crystal(1.C) lens, this study designs a electrode structure to improve optical performance.
By optimizing the electrode layout without increasing the number of driving voltages, uneven voltage
distribution between adjacent electrodes is resolved. The new and conventional electrode L.C lens samples
were fabricated via photolithography. Their wavefront patterns and root-mean-square (RMS) errors were
then analyzed through interferometry. Finally, the phase distribution and imaging performance of the L.C
lenses were analyzed. The results show that the new electrode structure eliminates voltage gradient
unevenness. The wavefront pattern exhibits a regular circular distribution, with wavefront RMS reduced
by approximately 19.4% compared to the conventional structure. Both phase distribution and imaging
performance are improved. This study confirms the effectiveness of electrode structure optimization in
enhancing L.C lens performance, offering a technical approach for developing high-precision tunable-focus
optical devices.
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Fig. 1 Schematic diagram of conventional electrode struc-
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Fig.3 Schematic diagram of electrode length
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Fig.4 Simulation of voltage distribution of conventional electrode structure (a) Single electrode, (b) Two-electrode assembly.
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Schematic diagram of the new electrode structure
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Fig. 6 Simulation of voltage distribution of the new electrode structure (a) Single electrode, (b) Two-electrode assembly.
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Fig.7 Schematic diagram of L.C cell
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Fig.8 Phase response experimental setup diagram
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Fig.9 Phase response curve
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