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Development of Active Phased Array Antenna for Radar Wind Profiler
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Abstract

In this study, we demonstrate the results of a 64-array active phased antenna for radar wind profiler. The main part, the active phased
array antenna, had the form of a bent dipole antenna with improved isolation from the adjacent antenna. Based on the system parameter
analysis, 64 transmit/receive modules(TRMs) were designed. In particular, the TRMs have the function of phase/attenuation control,
which plays a key role in the active phased array antenna. Measurement results of the 64-array active phased antenna, with a 20° beam
steering angle with electronic control, showed the proper antenna gain, good beamwidth characteristics, and excellent radiation
characteristics without distortion. These results indicate that the active phased array antenna can be applied to radar wind profilers
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Fig. 1. Principle of radar wind profiler.
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Table 1. Radar wind profiler specification.

Specification Remark
Frequency 1.29 GHz BW: fc+5 MHz
Antenna effective 13.86 kW - m’
aperturex 14.0 kW - m? (WINDAS
Max. RF power corp./Japan)
Array number 25670
Antenna gain > 30 dBi
Number of beam 5 EA
Beam tilting angle +20° Electronic control
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Fig. 2. Antenna figuration & design.
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Table 2. Main component of TRM.

Part no./ Main characteristics
manufacture (F=129 GHz)
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Fig. 6. Figuration of TRM fabrication.
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Table 3. TRM specification.

Unit Specification

Frequency MHz 1,280~1,300
Tx Gain dB > 43.0
path Output power dBm > 420
Rx Gain dB > 270
path Noise figure dB <25

Phase variable range deg (°) 0~360(6 bit)

Attenuation variable range dB 0~32.0(6 bit)
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Beam angle Simulation Measurement
Azi | Ele | HPBW | Gain | HPBW |Gain
10 © @ | (®) |(dBi)

Excitation
form

0 0 9.09.0 | 265 | 94/92 |262
20 0 9.6/— 258 | 9.793 |26.1
=20 0 9.6/— 258 | 9794 |260
Uniform | 0 20 —9.6 255 | 9.8/9.9 |258
0 | =20 —/96 255 | 9.7/10.1 | 25.7
142 | 142 —/9.8 26.0 | 9.79.7 | 259
—142|—142| —/98 26.0 | 9.6/9.5 |26.0

10.6/10.6 | 25.1 | 10.6/10.8 | 25.0
0 20 —/113 | 242 | 11.3/11.5 | 245

Non-
uniform

0 -20 —/113 | 242 | 11.3/112 | 24.6
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