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Abstract
structure and narrow field of view of conventional microscopes. The focal length of the lens is controlled by three

A two-channel low-voltage driving liquid crystal microlens array structure is proposed to solve the complex

electrodes, and the middle electrode has a circular hole array pattern, which acts as an aperture stop to block stray light.
The wavefront and optical power of the array are measured. A simple direct imaging system of the liquid crystal microlens
array is developed. Each part of the object is imaged by the corresponding microlens. The crosstalk between adjacent
microlenses is reduced via near-parallel light illumination, and the subimages are combined to obtain the complete image.
The system requires no additional optics and has a simple, compact structure. The liquid crystal microlens array has a

broad field of view, and the imaging area is scalable. This study provides a new technique for achieving simple microscopic

imaging in a broad field of view.
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Fig.1 Liquid crystal microlens array structure
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Fig. 2
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Wavefront interferograms of liquid crystal microlens array. (a) Unpowered state; (b) V,=3.8V ., V,=2.1V
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Fig. 3 Characteristics of liquid crystal microlens array. (a) Wavefront; (b) focal power
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(a) Unpowered state; (b) V,=3.8V ., V,=2.1V

3.2 BEBER

RWUF IR GG 2 758 b s e A7 s g, ff
TRTF W EG PR O b A
BTG5 BE AL BT RS BT BUR R HES AR
—RR R 5. B 6 BN THERKE V,=2. 1V,
VB8 BT 505 B 1 50 A8 AR 0 AR P AR e B Y B g R
1§, Hrp 5 6 (b) S X FEEIMR, v LUE Y, 3 3 o0 £ AT DA

(d)

K6 FELEH . (a)V,=34V,;(b)V,=38V,;(c)V,=4.3V, ;(d)V,=4.6V,,,
Fig.6 Results of reconstruction. (a) V,=3.4V,_ ; (b) V,=3.8V, ;(c) V,;=4.3V () V,=4.6V .

{7 FH 3 it 025 45 B ) L2 T AR 24 R 4 mom B 8 I
BRI A W REAS IR AR R 5] 7 (a) BT i, LS E R A
Vi=3.7V,., V,=2.1V,_; | & J5 i ¥ & & 1%
[ 7(b) 7, w] LA 30 A S 104 3 44 6 o T D9 3R 245 4

7 ARG (a) A 5 (b) B 45 21

Fig.7 Pine cone biological sample images. (a) Raw image;

(b) reconstruction result
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