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Research and application of universal wave control machine for

multi-beam measurement

Li Dandan

(Electromagnetic Experimental Center, Department of Electronic Engineering, Tsinghua University, Beijing 100084 , China)

Abstract: Microwave laboratory measurement of phased array antenna plays an important role in the development of
phased array antenna. In the microwave laboratory measurement, in order to solve the problems of phased array
antenna measurement content, low efficiency., low precision. poor system universality and high cost, this paper
designed a general wave control extension, through hardware design, reserve a variety of communication interfaces,
fixed interface protocols, suitable for multi-class phased array antennas. Through software programming, the pulse
and beam switching time are accurately measured, and the microwave laboratory measuring system is matched to the
plane near-field darkroom and tight field darkroom. The test process and sequence diagram are given. The
experimental results show that the scanning accuracy of multi-wave position and single-wave position measurement
pattern is basically the same, the test efficiency is significantly improved, and the measurement cost is reduced. Rapid
and accurate measurement of different types of multi-wave phased array antennas in the microwave laboratory is
realized by the application of general wave controller. In the microwave laboratory measurement, in order to solve the
problems of phased array antenna measurement content, low efficiency, low precision, poor system universality and
high cost, this paper designed a general wave control extension, through hardware design, reserve a variety of
communication interfaces, fixed interface protocols. suitable for multi-class phased array antennas. Through software
programming, the pulse and beam switching time are accurately measured, and the microwave laboratory measuring
system is matched to the plane near-field darkroom and tight field darkroom. The test process and sequence diagram
are given. The experimental results show that the scanning accuracy of multi-wave position and single-wave position
measurement pattern is basically the same, the test efficiency is significantly improved, and the measurement cost is
reduced. With the application of general wave controller, different types of multi-wave phased array antennas can be
measured quickly and accurately in the microwave laboratory.
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Software flow diagram of the wave control machine
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Measurement system of the planar near-field
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Table 1 Test data multiple-single beam of the planar near-field
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—30 —18.74 —18.81 0.07 —32.62 —32.74 0.12 7.82 7.91 —0.09
30 —18.24 —18.32 0.08 27.44 27.43 0.01 7.89 7.86 0.03
—45 —22.52 —22.61 0.09 —48.63 —48. 65 0.02 12. 67 12. 60 0.07
45 —20.41 —20.51 0.10 41.11 41. 23 —0.12 12. 47 12. 36 0.11
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Table 2 Test data multiple-single beam of the compact field
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30 —24.33 —24.42 0.09 29. 00 28. 83 0.17 7.46 7.62 —0.16
60 —27.58 —27.45 —0.13 60. 01 59. 86 0.15 13.56 13. 25 0. 31
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