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Development of an FPGA module for spectral matrix generator with a band divi-

sion function
#Masahiro Kawdi, Yoshiya Kasahara
(IKanazawa Univ.

Many scientific satellites have been launched to investigate the electromagnetic environment in space, and various types
of plasma waves have been observed. However, the data amount measured by plasma wave instruments aboard scientific
satellite is much larger than the telemetry data rate to the ground. Onboard CPU has been used for signal processing, but
it was impossible to perform real-time processing due to severe restriction of power consumption as well as computation
speed. In the present study, we develop a digital receiver which is available for real-time signal processing with a low-power
consumption and high-speed computation by using an FPGA (Field Programmable Gate Array).

We have already developed an FPGA module which generates spectral matrix from electric and magnetic field waveforms
of three orthogonal components. Spectral matrix is an important key parameter for direction finding of plasma waves. In
the generation process of spectral matrix, we perform FFT (Fast Fourier Transform) which causes the frequency resolution
fixed for all frequency band. On the other hand, the frequency band to be covered by the plasma wave instruments is wide
and we require a frequency resolution appropriate for each frequency range. In this study, we introduce cascaded decimation
filters as a pre-processing stage of spectral analysis using FFT to meet the desired frequency and time resolutions for each
frequency range. In addition, we are currently developing the modules applicable to the FPGA developed by Intel, which is
not a radiation tolerant type. Then we need to transplant the developed modules to a radiation tolerant FPGA, for example,
developed by Microsemi.

In the presentation, we introduce the basic design of the FPGA module developed for the spectral matrix generator with a
band division function and the evaluation results of the modules after transplant of the modules to the FPGA developed by
Microsemi.
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