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Design and Fabrication of Ultrawideband Spinning Direction Finding Antenna
for Airborne Applications
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Abstract

Herein, an ultrawideband spinning direction finding (DF) antenna was designed and fabricated for airborne applications. The proposed
antenna is designed by dividing the low-band (UHF - L band) and high-band (S - Ka band) antennas to cover the ultrawideband
frequency range (UHF - Ka band). For the high-band antenna, an LPDA antenna fed offSet-parabolic-reflector antenna is applied. In
the low-band antenna, two LPDA antenna elements are arrayed in front of the reflector of the high-band antenna without increasing
to the full antenna size. The low- and high-band gains of the fabricated antenna were measured as 8.76 dBi and 24.55 dBi on average,
respectively. The antenna was fabricated with the dimensions of 437 mm in diameter and 358 mm in height. Consequently, we
confirmed that the designed antenna is appropriate for the spinning DF antenna in terms of the affordable size for installing on an
airplane, as well as the high gain and narrow beamwidth.
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Table 1. Design specifications of spinning direction finding

(DF) antenna.
Item Specification
Polarization Slant-Pol.
) ) Low-band >8.0
Avg. gain (dBi) -
High-band >20.0
Low-band avg. Az-plane <60
HPBW (%) EL-plane <80
High-band avg. | Az-plane <7.0
HPBW (°) EL-plane <7.0
High-band avg. Az-plane 0+1.0
Beam tilt (°) EL-plane 5+1.0
DiameterxHeight (mm) <470%380

Offset
A/I\’ parabolic
z X

reflector

LPDA
antenna
array

Mounting
hole

H-shaped
supporter Reflector

LPDA Supporter

antenna”
feeder |

Turn table

Rotary joint

Diameter: 473 mm

supporter Height: 358 mm
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Fig. 1. Structure of the ultrawideband spinning DF antenna.
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Realized gain (dB1)
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Fig. 2. Peak gain and half-power beamwidth (HPBW) of
the fabricated antenna.
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Fig. 3. Beam squint of the fabricated antenna.
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Realized gain (dBi)
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Fig. 4. Radiation pattern in azimuth of the fabricated antenna
(measurement).
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Table 2. Characteristics comparison of the designed antenna.

Design | Measure- | Ref.
Item e
specification| ment [3]
Polarization Slant-Pol.

. .. | Low-band >8.0 8.76 6.5

Avg. gain (@BD) Fre ond] 5200 | 2455 | 162

Low-band avg. | Az-plane <60 50.43 72.0

HPBW (°) EL-plane <80 75.02 N/A

High-band Az-plane <1.0 434 12.4

avg. HPBW (°) | EL-plane <1.0 4.98 N/A

High-band Az-plane 0+1.0 —0.29 N/A

avg. beam tilt (°) | EL-plane 5+1.0 4.70 N/A
DiameterxHeight (mm) <470x380 | 437x358 |495.3x411
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