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designed to realize the impedance matching of the antenna by adjusting the position and size of the patch.
A polymer-dispersed liquid crystal film is prepared as the medium of the antenna, and its effect is examined
on the basis of various liquid crystal to polymer ratios and film thicknesses. Under the action of an electric
field, the formed liquid crystal microdroplets are reoriented and arranged along the direction of the electric
field. The frequency reconfigurable antenna is then realized by changing the magnitude of driving voltage.
After comparative analysis, it is concluded that the polymer-dispersed liquid crystal film with a liquid crystal
content 70% (mass fraction) has the best effect, achieving continuous frequency adjustment of 62 MHz
under a driving voltage of 48 V, and the maximum gain of the antenna is 3. 5 dBi. This frequency reconfigurable

patch antenna based on liquid crystal polymer is simple in structure, small in size, light in weight, and is

easy to be integrated into a variety of mobile devices, which has a promising future for development.
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Fig.1 Schematic diagram of liquid crystal molecule de-

flection of liquid crystal polymer film
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Fig.2 Schematic diagram of a 100 pm thick polymer film

with 70% liquid crystal content (mass fraction).
(a) Liquid crystal polymer films; (b) Before voltage
applied; (c) After voltage applied.

W5 B E 5:5.6:4.7: 33X 3R L, 4y
S £ 50 pm A1 100 pm PR E FE AT B R A9
T I A TR /I H P 76 D ' S 3 (POML)
TR E R A R SR RO R E A
T B R AN AR A RS . RIS SRR
i o OB B0 <50 %6 B T 2 TS S B
BT T8 B W R A D O BT A
KL G, A LT B VR R A M e R
R R W RS o B TR B G BE , T
i GO B 3 22 TR RS W R A L AR
L AR B WIARAS 45 WA 2R 5 ) R it o e,
JE J5 AR 5 B, 6 L BE R A K . I A
T 7506 W, 5 BRIR A R I TC 1 R Sy N A% W
ARAS, I AP R G B A 23 T8k 4 BB ST i



20 W5 Bos 55 39 %

i

100 pm>100 pm 100 um>100 pm 100 pm>100 pm 100 pumx100 pm
U=0vV U=10V U=20V U=40V

100 pm*100 um 100 pm>*100 pum 100 pm>100 pm 100 um* 100 um
U=0V U=10V U=20V U=40V

r

100 um>100 pm

100 um>100 pm 100sum>100 pm . {00 pmx100 pum
=720V U=40V

=0,V U=10y U=20)
P13 50 pum J5EEE IV i 2R W W RAE D Y6 S A8 1 19 R o () YRR 25 109 506 5 (b) WA 2 3R 60905 (o) TR & R 70 %06
Fig.3 Polarizing microscope images of 50 pm thick liquid crystal polymer film. (a) Liquid crystal content 50 % (mass

fraction) ; (b) Liquid crystal content 60% ;(c) Liquid crystal content 70%.
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Fig.4 Polarizing microscope images of a 100 pm thick liquid crystal polymer film. (a) Liquid crystal content 50% ; (b) Liquid
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crystal content 60% ; (¢) Liquid crystal content 70%.
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Fig. 6 Antenna physical image
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Fig. 7 Antenna return loss of liquid crystal polymer film
with thickness of 50 pum, liquid crystal content of
70%, 60%, 50% , respectively.
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