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Calibration system for amplitude and phase performance of quiet zone
of Compact Antenna Test Range

MA Yongguang, WU Xiang, HE Xin, REN Tao, YANG Jintao, HUANG Chengzu, HUANG Jianling
(Beijing Institute of Radio Metrology and Measurement, Beijing 100854, China)

Abstract: The optimization design of 0.3-110 GHz Compact Antenna Test Range(CATR) calibration
system is put forward aiming for the field calibration requirements on the plane wave amplitude-phase
performance in the domestic military and civilian antenna and target characteristic measurement. A
microwave amplitude—phase transceiver system is developed, as well as an integrated receiver probe
antenna and high precision movable large polar coordinate scanning equipment(radius 3 m, flatness Root
Mean Square(RMS) value 0.048 mm) with eight degrees of freedom. The large-scale calibration system is
completed. The performance of the calibration system is validated in compact antenna test range of
aerospace company. The results show that the calibration system has strong function, and can meet the
calibration requirements of various types of compact fields.
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Tablel Technical index of scanning frame

Num. parameter index

1 scanning stroke radius/mm 3009
2 straightness component/mm +0.029
3 flatness RMS/mm 0.048
4 rotation scanning range/(°) 0-360
5 rotation scanning accuracy/(°) +0.08
6 azimuth motion range/(°) +100
7 azimuth motion accuracy/(°) +0.06
8 pitch motion range/(°) +2

9 pitch motion accuracy/(°) +0.07

Fig.7 Radius installation mode Fig.8 Integrated receiving antenna 10 antenn_a st_mOtlon range 360° continuous
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Table2 Technical index of integrated antenna

antenna gain/dB LNA gain/dB LNA flatness/dB LNA noise/dB LNA power/V mixer loss/dB mixer harmonic

40—60 GHz 20 30 +2.5 6 8 23 3
50—75 GHz 20 30 +3 7 12 25 3
75—110 GHz 20 40 +4 5 5 27 3
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