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In recent years, measurement of plasma waveform is essential for the study of solar-terrestrial plasma physics. As total amou
of the waveform data is enormous compared to telemetry capacity, it is necessary to process and reduce the data onboard. Suc
signal processing was conventionally performed by onboard CPU, but it was impossible to apply advanced signal processing i
real time to all waveform data. In this study, we aim to realize a FPGA module that generates spectral matrix in real time.

We designed the module on a FPGA board peculiarly developed in our group for evaluation purpose of digital signal process
ing in plasma waveform receiver [1, 2]. Six components of waveform less than 20 kHz can be fed into the FPGA board. Two
FPGA (FPGA#1 and FPGA#2) is mounted on the board. FPGA#1 is used for arbitrary signal generator, while FPGA#2 is the
data processing unit to emulate plasma waveform receiver.

The FPGA module of spectral matrix calculator consists of three sub-modules, FFTModule and SeparatorModule and Matrix:
GeneratorModule performs a complex FFT on the waveform data. In the process of complex FFT, two channels of waveform:
are simultaneously fed to the module, one channel to the real part and another one to the imaginary part. The SeparatorModu
works to divide the obtained spectra into two channels again in the frequency domain. Finally these data are fed to the Matrix
GeneratorModule and spectral matrix with 6 x 6 components is generated.

According to our theoretical evaluation, the developed module is fast enough to generate spectral matrix in real-time.

[1] Matsui et al., SGEPSS Fall Meeting #136, R006-P007, 2014.

[2] Kasahara et al., JPGU 2015, PCG31-19, 2015.
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