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Development of Planar Active Electronically Scanned Array(AESA)
Radar Prototype for Airborne Fighter
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Abstract

This paper presents a design, fabrication and the test results of planar active electronically scanned array(AESA)
radar prototype for airborne fighter applications using transmit/receive(T/R) module hybrid technology. LIG Nex! de-
veloped a AESA radar prototype to obtain key technologies for airborne fighter’s radar. The AESA radar prototype
consists of a radiating array, T/R modules, a RF manifold, distributed power supplies, beam controllers, compact re-
ceivers with ADC(Analog-to-Digital Converter), a liquid-cooling unit, and an appropriate structure. The AESA antenna
has a 590 mm-diameter, active-element area capable of containing 536 T/R modules. Each module is located to provide
a triangle grid with 14.7 mmx19.5 mm spacing among T/R modules. The array dissipates 1,554 watts, with a DC input
of 2,310 watts when operated at the maximum transmit duty factor. The AESA radar prototype was tested on near-field
chamber and the results become equal in expected beam pattern, providing the accurate and flexible control of antenna
beam steering and beam shaping.
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Table 1. Key performance parameters of AESA radar proto-type.
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(a) Front view (b) Back view
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Fig. 2. Structure of the AESA antenna.
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Table 2. Parameters of radiator.
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Table 3. The specification of T/R module.
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Table 4. The specification of liquid heat-exchanger.
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J8 13, ARt vl EAL &b
Fig. 13. Photo of vivaldi radiator.

Circulater Limiter/LNA

17, A% A T35
Fig. 17. Photo of power supply.

67 mm

J8 14, AZE TR BE
Fig. 14. Photo of T/R module.
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Fig. 15. The result of transmit power.

J8 16 A%E TR @9 28
Fig. 16. Photo of T/R unit assembly.
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Fig. 18. Photo of RF and processor.
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Table 5. The attenuation curve of STC.

STC case 1(RR)

STC case 2(R?)

i [S[5lo|Slala /N F

STC case 3(R®) STC case 4(R*Y)

IS ==

o

W4 Ve FRAME A EH AT

A2 RF ] ] 42417] STC(Sensitive Time Con-
trol) 715 Al 3k 54} o] AAE tiE 78
g9 stk A AsE 2AE FYH 54

il's3

E 6. 33 w7 24 29
Table 6. Measurement result of waveform generator.
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Linear Frequency Modulation(LFM)

Pulse Train(PT)
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dB
S
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Frequency (MHz)
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|
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Frequency Shift Key(FSK)

Phase Code Modulation(PCM, Barker code)
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0
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@ =)
——
L —

L ]
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Fig. 19. Photo of heat exchanger. ==
Fig. 20. Near-field measurement of AESA radar proto-
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Table 7. Transmit pattern results.
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Table 9. Receive pattern results.
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