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Development of Planar Active Phased Array Antenna for
Detecting and Tracking Radar
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Abstract

This paper describes the development and measurement results of C-band planar active phase array antenna for detecting and tracking

radar(weapon-locating radar). The antenna is designed with 14 sub-arrays(12 main channels and 2 sidelobe blanking channels and
approximately 3,000 elements of transmit - receive channel) to generate transmit and digital receive patterns. Using a near-field measure-
ments facility, G/N, transmit patterns, and received patterns are measured. Receive patterns are implemented with digital beamforming
by signal processing. The measurement results demonstrate that antenna design specifications were fulfilled.

Key words: Planar Active Phased Array Antenna, Near-Field Measurement, Digital Beam Forming
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Fig. 1. Triangular array.
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Fig. 3. Proposed array-antenna configuration.
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Fig. 4. Simulation result of transmit pattern according to
antenna configuration.
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antenna configuration 1(tapered).
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Table 1. Design and simulation results of antenna.

Design results
Frequency Fo+250 MHz
Array distance d=047 4, d=03 1 (@ Fy)
Size 2,538x1,350 mm
TRM 2912 EA
Sub-array Main sub-array 12 EA/ SLB 2 EA
Specification| Simulation
Tx gain >38 dB 38.5 dB
Tx side lobe | <—20 dB | —22 dB Uniform
Simulation Tx Az 24° | Az 2.3%°
resuls beamwidth | EL 1.3° | El 1.26°
Rx gain >37 dB | 374 dB
Rx side lobe| <—30 dB | —36 dB | Taylor
Rx Az3.0° | Az2.89° |35 dB)
beamwidth El 1.6° El 1.54°

J2 8. AR Fud SEAG oEly 3y
Fig. 8. Manufactured planar active phased array antenna.
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Fig. 9. Test-configuration for near field measurement(transmit).
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930

— < 10

Alignment

A 13 A A% 42 43
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Fig. 16. Measurement results of transmit 1-D pattern.
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Fig. 17. Measurement results of transmit 1-D agile pattern.
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Table 2. Measurement results of transmit pattern.

Specification Measurement
Gain 38 dB 38.5 dB
. Az 2.4° Az 2.39°
Beam width Bl 13° Bl 1.28°
Beam steering Az = 90° Az 457457
El > 40° El —10°~30°
Side lobe < —20 dB < —22 dB
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Fig. 18. E-fileld distribution on the antenna aperture(receive).



0 T T T T
— measured (Sum)
simuated (Sum)
_10f-- — meaaurad (Dd .Az) 4
simuated (Dd Az)
E 5] ESNR RS SRS SRUS N AU SO S S
5
E 1 s . N O (-
B
N
.
@ .-

L
& 60 0
Azimuth [ceg]

(@) A " 5% 2T

(a) Measurement result of receive 1-D pattern(azimuth)

0 . . .
— measured (Sum)
: ; : : Smulated (Surr)
Ak ; AR 1 — ——— measured (DeL.B) H
: ; ; : ‘ simulated (Odl. )

Hlatation [ded]
(b) 2 HE 54 227
(b) Measurement result of receive 1-D pattern(elevation)
J2 19, =4 H" &4 A3
Fig. 19. Measurement results of receive 1-D pattern.
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Table 3. Measurement results of receive pattern.
Specification Measurement
Gain 37 dB 374 dB
. Az 3.0° Az 291°
Beamvidth El 1.6° El 1.55°
Beam steerin, Az Az 45745
¢ EI>40° El —10°~30°
. Az<—36.7 dB
Side lobe <—30 dB El<—354 dB
G/N 143 dBm ™' 143 dBm !
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(a) Measurement result of receive, 1-D agile pattern(azimuth)
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(b) Measurement result of receive, 1-D agile pattern(elevation)
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Fig. 20. Measurement results of receive 1-D agile pattern.
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