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Abstract

In this paper, we propose a radar module that can be applied to an X-band active phased-array radar. The radar module, with
hardware scalability and software flexibility, is a basic block that can be freely configured according to system requirements. It generates
radar waveforms using a digital-to-analog converter, frequency up-down conversion/amplification, baseband I/Q generation through an
analog-to-digital converter or digital down converter, primary digital beamforming, and pre-signal processing functions. Because it has
the same electrical performance and function, it has advantages such as reducing the development period, reducing the development
budget, and improving maintenance and serviceability. This paper presents the radar module design and fabrication/test results applicable
to X-band active phased-array radars. The hardware scalability and software flexibility of the proposed design were verified through
a near-field test of a 3x3 array antenna.
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Enhancing radar performances

[3%3 RMXs]

- Range, accuracy with requirements
+ Hardware scalability

+ Software flexibility

+ Cost reduction and shorten period
+ Maintenance improvement

[NxN RMXs]
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Fig. 1. Radar module conceptual diagram.
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+ 3x3 lattice type structure for isolation

Lo - 1:9 LO signal divider
istributi pli & phase
TRCM - 9-channel DACs/ADCs and RFSoC

» Cooling for RFSoC
« DC/DC conversion

PSM - Input voltage : 510V

Cooling plate - Liquid cooling
for PSM
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Fig. 4. Radar module configuration.
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Table 1. Test results of X-band radar module.

A A

Items Design value | Measured value

1. Operating frequency X-band X-band

2. TX output level >40 dBm >41.5 dBm
3. Duty <15 % <15 %

4. RX noise figure <3 dB <2.65 dB

5. TX waveform LFM, PCM LFM, PCM
6. Beamforming (0] (0]

7. Efficiency >30 % >32 %

* Refer to single channel.
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Fig. 20. Subarray data and beamforming result.
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