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Development of the miniaturized plasma wave receiver using application-specific

integrated circuits
#Hibiki Ishii'), Takahiro Zust¥ ,Hirotsugu Kojima)
(INational Institute of Technology, Nara Colleff@ational Institute of Technology , Nara CollegG&RISH, Kyoto Univ.

Space is filled with dilute plasma, and they exchange their kinetic energy through by radio waves called plasma waves. It
is important to observe plasma waves to understand the electromagnetic environment in space. Plasma wave observers have
been installed in scientific satellites and have been used for observations. In recent years, it has become important to use
multiple instruments for simultaneous observations. In addition, as the number of instruments used in a spacecraft becomes
more diversified and the resources allowed per instrument decrease, it is necessary to reduce the size of the instruments. In
this study, we will develop a miniaturized plasma wave receiver.

The plasma wave receiver is classified into the waveform type and the spectrum type. The observation result of the
waveform type includes phase information, but it cannot be used for continuous observation because of the large amount of
data, so it is important to combine it with the spectrum type, which outputs smaller data. The plasma wave receiver to be
developed in this study has a configuration that allows the receiver to be operated in either the waveform type or the spectrum
type from software by changing the characteristics of the analog circuit.

The plasma wave receiver consists of an analog circuit and a digital circuit. The analog circuit has filters and an amplifier,
and the frequency response can be varied by an external signal. In this study, the analog circuit is developed as ASICs
(Application Specific Integrated Circuits) to achieve a significant reduction in size compared to conventional receivers. The
digital part controls the analog circuits and performs signal processing for the receiver, such as fast Fourier transform and
waveform compression. Microcontrollers or FPGAs are expected to be used for the digital part.

In this presentation, we will describe the detailed design and expected performance of the breadboard model of the receiver
that we are currently developing.
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