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Design and Implementation of a Conformal Tx Active Phased-Array Antenna
Composed of Planar Subarrays
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Abstract

In this paper, we describe the design and test results of a conformal Tx active phased-array antenna composed of planar subarrays.
The designed Ku-band conformal Tx active phased-array antenna consists of 64 planar subarrays, which are arranged as an 8x8
microstrip patch array antenna, with a total of 4,096 antenna elements. A total of 4,096 core chips, including amplifiers and phase
shifters with 4-bit resolution are used, and true time delay (TTD) devices of 100 ps resolution are located once every 4x4 subarrays
to remove the beam squint phenomenon manifesting at the off-broadside beam pointing region. The designed conformal Tx active
phased-array antenna was fabricated and tested. The results show that the designed system could be operated without any beam squint
for wide-angle beam steering of +60°, with a 1.5° beam width at 500 MHz operating bandwidth. In addition, the analysis and test
results of the air-cooled structure designed for system operation are described briefly.
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Fig. 16. The antenna surface temperature measured by thermal
imaging camera in steady state.
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