03 % 41 KB =E5BFERFR Vol.23, No.l
2025 4 1 H Journal of Terahertz Science and Electronic Information Technology Jan., 2025

XEHE . 2095-4980(2025)01-0066-07

ETIEGNENHFHERKRERS
wmARE, IR, E&&%, & #'
(1AL R AR RAT S0 5T A, db5T 1000765 2. b at i KEHE doe, JE5t 101117)

W OE: IR FHEESCEAACEAN X ERN S NN TREN RS, RE—MET
NGMENBFHEERERA, BIXEMNE 2NN mRAERGE T RRETRKSF &,
B TRHESHERSTHRFHEERERERAEMN, A THFIHEEXA X E WL N
BNHERERNLESHENE; ARt ForRET, TATSIAEABFHEER A LMK, X
AKEFETHNERE, 22LRMNE, HAZRT20MNKEEThER LA BHAREIE, RE
A — B ERIFE £ TORE W

KW BFAEE; RERSL; BRE; HHNE

RESES: TNS21'8 XEFRERD: A doi: 10.11805/TKYDA2024542

A digital phased array calibration system based on near—field measurement
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Abstract: To address the challenge that digital phased arrays cannot be calibrated using traditional
vector network analyzers, a near—field measurement—based digital phased array calibration system is
proposed. By employing a method of providing a local oscillator through a mixer and signal source in
addition to the vector network analyzer, the architecture of the digital phased array antenna calibration
system for both transmission and reception states has been designed, achieving the same frequency
network parameter measurement of the digital phased array using the vector network analyzer. By
designing a timing distribution unit, the automated testing of multi—frequency digital phased arrays has
been realized, significantly reducing the measurement time. After actual measurement, the reception and
transmission amplitude and phase calibration of 20 antenna units are successfully completed, and the
phase consistency after calibration can be stably maintained within a range of +7°.
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Fig.1 Calibration model for digital phased array system
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Fig.2 Composition of digital phased array near—field calibration system
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Fig.4 Digital phased array calibration system of transmission state
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Fig.5 Multi-frequency phase calibration of transmission state
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Fig.6 Digital phased array calibration system of receiving state
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Fig.7 Multi—-frequency phase calibration of receiving state
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Fig.8 Multi-frequency amplitude calibration of receiving state
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