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The rocket SS-520-3 experiment will be performed in the next fiscal year. LFAS (Low Frequency Analyzer System), TSA
(Thermal lon Spectrum Analyzer) and IMS (lon Mass Spectrometer) will be mounted on the SS-520-3 rocket. Energy exchange
process between plasma waves and plasma particles via wave particle interaction is planned to be evaluated directly and que
titatively by SWPIA (Software-type Wave Particle Interaction Analyzer). We are responsible for the development of the digital
data processing module for LFAS mounted in the SS-520-3 rocket.

LFAS contains two pairs of dipole antenna, and two receivers hamed EFD (Electric Field Detector) and WFC (Waveform
Capture). The EFD measures electric wave field in the frequency range from DC to 400 Hz and the data will be sent by analogu
telemetry, while WFC covers electric field measurements in the VLF range below 10 kHz and generate digital data which consis
of one channel of spectrum and two channels of waveform.

Two FPGAs will be installed in the LFAS. One FPGA is supplied to the WFC digital part and another one is used for a com-
mon digital part of LFAS. WFC digital part performs data compression of waveforms and generation of spectrum data. Two
channels of waveform data will be sampled at 30 kHz and digitized into 16 bits/sample, and fed into the first FPGA. In addition,
as a counter to secure the synchronousness between waveforms and particles, SWPIA counter is generated in the FPGA. In’
waveform compression module, subband compression is carried out every 1,024 points. In the spectrum generation module o
set of 512 points of FFT followed by two combinations of 1/8 decimation and 512 points of FFT are performed in parallel, and
the logarithm amplitude is finally calculated. It observes spectrums of three frequency bands, that is, 1 kHz - 10 kHz, 100 Hz - 1
kHz and below 100 Hz. Both the compressed waveform and spectrum data are transmitted to another FPGA which is responsib
for a common digital part of LFAS. It performs telemetry transmission processing afterwards.

We have already developed a baseline of waveform compression as well as spectrum processing, and inspected that the
modules work fast enough to process these data within real-time. We also confirmed that the total amount of generation data
within telemetry transmission capacity. As a next step, it is necessary to decide the details of the I/F with the peripheral circuits
including the data entry part from ADC and the data output part after the processing.

In the presentation, we report further detailed signal processing section and the I/F with peripheral circuits, observation se
guence.
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