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Development of onboard software for miniaturized plasma wave receiver
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In recent years, CubeSats, standardized small satellites with a cubic size of 10 cm, have gained popularity and are actively
used for scientific observations. These CubeSats are expected to play a critical role in plasma wave observations by increasing
the observation opportunities and enabling simultaneous multi-point observations with high spatial resolution. However, due
to their limited size and power constraints, it is difficult to install a high-performance plasma wave instrument on a CubeSat.

To address this issue, we propose a miniaturized and power-efficient plasma wave receiver specifically for use on CubeSats.
This new type of receiver is designed to reduce power consumption in spectrum observation by dividing the observation band
into multiple frequency bands in the analog circuit and reducing the sampling frequency in the lower frequency bands. In
addition, we are developing these analog circuits as Application-Specific Integrated Circuits (ASICs) to minimize circuit size.

In this receiver, the RP2040 is used for circuit control and digital signal processing such as fast Fourier transform. The
RP2040 is a low-power microcontroller with two ARM Cortex M0+ CPU cores. While the Cortex MO+ is power efficient,
its computational performance is not high, so an efficient implementation is needed to perform control and digital signal
processing for the RP2040. In this study, our goal is to develop onboard software for the RP2040 that provides the control
and digital signal processing needed for the plasma wave receiver.

In our presentation, we will show a detailed overview of the developed software and the results of the performance evalua-
tion.
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