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Development of a data compression module on FPGA for waveform receiver for

plasma wave measurements
#Kazuki Nakas®, Yoshiya Kasahara
(IKanazawa Univ.

Measurement of electromagnetic waveforms in space plasma is important to understand plasma environment, the amount
of waveform data, however, is too huge to send to the ground station as it is. The satellites are required to be as small as
possible to achieve simultaneous multiple point observation by formation flight satellites and/or to reduce power consumption
and development cost.

In order to reduce the size of waveform data, onboard CPU was conventinally used, but it is important to process whole
waveform data due to large calculation cost. Furthermore, receivers and processors for plasma wave instruments have to be
small to meet the requirements of small satellites. In the present study, we develop a waveform compressor with FPGA (Field
Programmable Gate Arrays) that can construct logic circuit by coding in HDL (Hardware Description Language.) We can
design a signal processing module that works fast enough to handle all waveform data in real-time.

In the previous research, an FPGA module using sub-band waveform compression has been already developed on an
Altera’s general-purpose FPGA. This module is developed only for verifying and evaluating the module function, but is not
able to apply in the space environment where the FPGA is exposed to severe radiation and temperature conditions. The
purpose of this research is to transplant the module onto another FPGA named ‘RTG4', which is ensured to work in such a
harsh environment.

In the presentation, we introduce an overview of the sub-band waveform compressor module and explain the evaluation of
the module with test data.
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