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Receiving Near-Field Measurement of Active Phased Array Antennas
Applicable to Full-Digital Multifunction Radars
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Abstract

Herein, we describe the receiving (Rx) near-field measurement of digital active phased array antennas applicable to multifunction
radars. Because of the structural differences with analog active phased array antennas, it is difficult to apply the conventional Rx
near-field test configuration. Therefore, we have proposed a configuration of a near-field test suitable for digital active phased arrays.
In the simulation, the results are presented for the beam pattern distorted by the leakage signal generated in the near field test and
the beam pattern corrected for these leakage signal. After which, based on these results, the measured near-field data is reviewed.
Furthermore, by converting seven near-field data measured simultaneously with far-field patterns, multiple digital beam-forming features
were verified, and for the boresight, the beam patterns and its main findings were presented. Finally, sum/difference patterns were
generated with multiple Rx beams, and the monopulse slope was calculated. By demonstrating that all the measured results are very
similar to the ideal beam patterns and the calculation results, the validity of the proposed Rx near-field test configuration with the
measurement results is verified.
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(a) Rx near-field measurement configuration for the analog ac-
tive phased array antenna
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(b) Rx near-field measurement configuration for the digital ac-
tive phased array antenna

28 1 5E 94 MY A 5
:rL"J H] 3

Fig. 1. Configuration comparison for Rx near-field measure-
ment of active phased array antenna.
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< Digital Active Phased Array Antenna >
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Fig. 6. Measurement configuration to extract reference cali-
bration coefficient for each channel.
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Fig. 9. Magnitude and phase histogram for back-projection
data excluding antenna aperture @ boresight.
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Az Patterns of the Multi-Beam for the 32x16 Array Antenna
@ the Main-Beam Steer Angle[exiey] = 0.00°/0.00°
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Fig. 10. Results for multi digital Rx beam formation @ boresight.
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Table 1. Performance comparison for antenna beam pattern

=5

@ boresight.
Item Ideal results Measured results
Azimuth 4.06° 4.08°
HPBW -
Elevation 6.96° 6.99°
2D —30.26 dB —28.81 dB
Max. ;
SLL Azimuth —30.26 dB —29.34 dB
Elevation —30.30 dB —29.08 dB
Received beam gain 7187 dB 78.14 dB
G/N 137.27 dB/dBm 137.73 dB/dBm
G/T 3.44 dB/dBK 3.90 dB/dBK

¥ Measured value
System noise: —59.59 dBm, Receiver noise bandwidth: 3 MHz
Receiver gain: 47.3 dB, Receiver noise figure: 2.5 dB.

% Expected value
Radiator gain: 30.57 dB, receiver room temperature: 290 K.
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Azimuth Sum & Del Patterns
Generated from the Measured Multi-Beams

Elevation Sum & Del Patterns
Generated from the Measured Multi-Beams
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Fig. 12. Results comparison for sum/difference patterns gener-
ated from Rx multi beam.
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