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Plasma wave observation has been carried out using scientific satellites to study various kinds of plasma wave propagatir
in the Earth’s magnetosphere. Because the amount of waveform data measured by wave receiver is enormous compared to
telemetry capacity, it is necessary to perform onboard signal processing for the purpose of data reduction to realize efficient da
transmission to the ground stations. Signal processing on FPGA (Field Programmable Gate Array) is one of such solutions und
the conditions of low power consumption and high speed processing.

We have developed a FPGA module for the data production of spectral matrix that is useful for direction finding of the plasma
waves. In the previous trial, however, we utilize IP (Intellectual Property), which is a designed circuit block provided by FPGA
vendor. Such vendor-dependent IP is useful for the efficient development of the design and evaluation of the modules, but |
cannot be applied to the FPGAs made by the other vendors. In addition, because the internal structure is a black box, it i
impossible to apply it for space use. For this reason, we developed a non-IP dependent FPGA module having a same functic
in the present study. A spectral matrix is derived from cross correlation matrix of 6 components of electromagnetic waveforms.
We developed a FPGA module that consists of only non-IP modules and an averaging process of spectral matrices. Finally, w
evaluated the performance and found that the developed modules are satisfactory with operation, consumption of resources, a
processing time. In the presentation, we report the configuration of the design and the results of evaluation of the productio
process of spectral matrix we developed.
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