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Design of amplitude-phase consistency test system for
multichannel array

Zhang Yu Wang Gang Pei Junyan
(Changchun Institute of Optics,Fine Mechanics,and physics, Chinese Academy of Science,Changchun 130033, China)

Abstract: Array signal acquisition system generally has the characteristics of high acquisition rate and large amount of
data, and requires good amplitude and phase consistency between each array element. In this paper, an array signal data
acquisition device based on FPGA + DSP architecture is designed, and amplitude and phase consistency between
channels can be analyzed with host computer software. Combined with the advantages of strong DSP floating point
operation ability and abundant FPGA pin resources, the system is equipped with a high-speed AD converter and a
switch matrix composed of a high sensitivity relay, which can maximize the time-sharing and synchronous acquisition of
128-channel array signals, expanding the maximum number of arrays that can be tested and ensuring the index of
amplitude and phase consistency. At the same time, the high-speed transmission USB chip is adopted to complete the
communication with industrial personal computer and realize the high-speed transmission function of large amount of
data. The experiment shows that the system can realize the acquisition and transmission of 128-channel array signals,
and the amplitude consistency between channels is better than &1 dB and the phase consistency is better than +3°,
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