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Research on dual circularly-polarized wideband wide-beam scanning
array for low-orbit satellites
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Abstract; With the increasing maturity of satellite communication, the phased array antennas are widely
used in low-earth satellite systems. This paper has proposed a new dual circularly-polarized ( CP)
wideband and wide-beam scanning array for low-orbit satellite communication. Initially, the array element
adopts a metal grid-loaded dipole antenna, thus increasing its working bandwidth of about 17 GHz ~
21 GHz (21% ). Meanwhile, the grid-loaded metal contributes to widen the half-power beamwidths
(HPBW) of the element, which simultaneously increases the E- and H-plane HPBW to above 140°.
Next, the grid-loaded dipoles are employed to form up the 8 x 8 array. After that, the array element is
rotated to realize the double CP performance. Owing to the wideband and wide-HPBW of the CP element,
the beam scanning angle of the array is effectively expanded to above +60° in two-dimensional. Finally,
as the array is working in the lower band of 17 GHz, the broadside gain reaches to about 18.2 dB. When
the scanning angle is about 60°, the gain reduction is only about 2. 8 dB and the axial ratio keeps of less
than 2 dB. As the array is working in the higher frequency of 21 GHz, the broadside gain is maintained of
about 19.6dB. When the scanning angle is about 60°, the gain reduction is about 3.7 dB and the axial

ratio keeps of less than 3dB. As such, the designed array has the attractive wideband and wide-beam

%5 B 89 :2022-08-25; 1&[E] HHH:2022-10-11

HEEWMHE:BRARLLFHFFAR (4 5:62271364)

SIRAME: A&, LR AL, 5. &K Z 2R MAMATEFE A2 EHL[T]. =08 F3HAK,2022,19(6) :48 -
54.7ZHOU Q L,XIA L X,FU G, et al. Research on dual circularly-polarized wideband wide-beam scanning array for low-orbit
satellites[ J]. Space Electronic Technology, 2022,19(6) :48-54.



2022 4E55 6 Y

JEIAL R, 45 T T R T A 0 UL BRI A A S 5 140 P BT 5 - 49 -

scanning performance, thus can be well applied in low-orbit satellite communications.

Key words:dual circularly-polarized ; wide beam; wide band ; wide beam scanning
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Fig.1 Symmetrical element antenna structure based on

slotted wire Balun feeding
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Tab.1 Symmetrical element antenna parameter table

for slotted wire Balun fed

AR H, L, R, W, H,

A/ mm 4.8 5.2 1.8 0.5 3.7
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Fig.3 Slotted line based Balun symmetric antenna pattern
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Fig.4 Wide-beam symmetric array sub-antenna
based on metal grid loading
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Fig.5 Schematic diagram of current flow on metal grid
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based on metal grid loading
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