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Development of the miniaturized and low-power plasma wave receiver for use on
CubeSat

#Kosuke Yamamoto!), Takahiro Zushi'), Hirotsugu Kojima?)
(INational Institute of Technology, Nara College, (*Kyoto university

In the field of plasma wave observation, the use of CubeSat has been increasing in recent years. CubeSat is a standardized
small satellite of 10 cm cubic size. Its small size allows for increased observation opportunities and high-precision observa-
tions through simultaneous multi-point measurements. However, due to the limited size and power constraints of CubeSat, it
is difficult to equip it with conventional high-performance plasma wave observing equipment.

To address this challenge, we are developing a new plasma wave receiver suitable for CubeSat. This receiver is ultra-
compact and power-efficient, significantly smaller than traditional devices. By dividing the observed frequency band being
observed into three parts and particularly reducing the sampling frequency in the low-frequency band, the structure allows
for a dramatic reduction in power consumption. The analog circuit has been developed as Application-Specific Integrated
Circuits (ASICs), resulting in significant miniaturization compared to conventional designs.

We also use a low-power microcontroller called the RP2040 for digital signal processing and overall system control. The
RP2040 is equipped with a Cortex MO+ CPU, which, while low in power consumption, does not have high computing per-
formance. To address this, we leverage a module called PIO to control the system directly without going through the CPU.

We are currently advancing the development of a breadboard model. This breadboard model includes a one-channel analog
integrated circuit, six-channel A/D converters, and a microcontroller. In my presentation, we will show the results of the
power consumption measurements and present the results of evaluating the overall receiver performance with a breadboard
model including analog circuits.
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