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Designing Low-Profile Stack-Up Airborne Satellite Datalink
Phased Array Antenna
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Abstract

In this study, a Ku-band phased array antenna system for aircraft datalink was developed. The antenna system was packed into a
module comprising antenna, aperture coupled feeding slot, power combiner, beam-former IC, and control line. The system has a
multi-layer stacked structure. A cavity and an aperture coupled slot feeding structures have been applied for the feeding antenna. The
16x16 array antenna has a patch antenna with a gain of 5.8 dBi. The beam can be steered in-between 6=0°~60°. The maximum
gain was 27.2 dBi at broadside and the beam shows a 2.5 dB gain degradation at 6=60°.
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Table 1. The design parameters of proposed feeding structure.
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Table 2. Comparison of the main performance parameters
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Parameter Ref. [13] Proposed structure

2.25 mm
(W/ control layer)

. 1.8 mm
Thickness
(W/o control layer)

Feeding slot layer Single layer Multi layer

Feeding isolation Metal wall,
Slot shape
sturucture slot shape
—10 dB BW 600 MHz 1.5 GHz
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Table 3. EM simulation results of main beam tilting ($=0°,
0=0°~60°).
Beam dir. (deg) Gain (dBi) A Gain (dB)
—60 24.42 2.55
—30 2722 0.05
0 273 -
30 27.16 0.14
60 24.49 251
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Fig. 12. Antenna figure and nearfrield scanning measure-
ment system.
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Table 4. Measurement results of proposed 16x16 phased
array antenna system.

, [ dB BW (¢=0°)3d B BW (¢=90°
Freq. (GHz)| Gain (dBi) (deg) (deg)
12.25 27.1 6.65 6.4
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12.75 27.11 6.33 6.15
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Table 5. Measurement antenna gain degradation compared
to broadside beam of proposed 16x16 phased
array antenna system (0 =60°).

Beam dir. | 105 GHz | 125 GHz | 1275 Gz
Sl I (@B) (dB)
6=60°
=0 492 2.04 075
=90 435 17 1.66
=180 433 1.45 1.29
=270 492 2.04 1.08
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