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Transceiver for Airborne Active Electronically Scanned Array
Radar with Digital Subarray Beamforming
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Abstract

This article proposes the X-band high-density multichannel transceiver which is suitable for airborne active
electronically scanned array radar applications. Each RF channel occupies 7.95cm x 2.35cm and achieves a measured
output power of 14dBm, a receive gain of 11dB, and a noise figure below 16dB. The digital processing module is
implemented using RFSoC to minimize the required space. Also, the 11 operating channels achieved an isolation
greater than 60dB and are capable of generating continuous wave, pulse train and linear frequency modulated
waveform. For the verification of implemented hardware, the authors propose a two-stage of test comprising
module-level tests and antenna-level measurements.
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Cumulative Tx Gain of High-density Multichannel Receiver
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Measured | Test

Path Test item Requirement
value result
Tx power > 14dBm | 14~16dBm| Pass
Harmonic level | > 45dBc | 48~60dBc | Pass

Tx In-band > 650Bc
Spurious

Out-band
spurious

70~80dBc | Pass

> B5dBc | 68~78dBc | Pass

11dB 14~19dB | Pass
18dB 15~160dB | Pass
55dBc | 77~%4dBc | Pass

Gain >
Noise figure <
Image rejection | >

Rx -
In-band > 650Bc | 67~80dBc | Pass
Spurious
Ourband | ooipe | 55~71dBc | Pass
Spurious
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Table 2. Summarized comparison result of multi-channel transceivers

Number of ) . Receiver Target

Ref. Frequency Configuration ) o
subarrays architecture application
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[16] S-band 16 and one LRU(2 processing boards) Stperheterodyne ground
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