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In recent years, the use of CubeSats has gained significant momentum. However, due to the extremely limited resources
available on CubeSats, scientific applications have been restricted to basic observational missions. On the other hand, the use
of CubeSats in scientific observation offers significant advantages for mission cost reduction and the realization of multi-point
simultaneous observation missions. In this study, we develop an extremely compact and low-power plasma wave instrument
suitable for using in CubeSats.

To achieve miniaturization, we developed the analog circuitry for the plasma wave instrument as an Application-Specific
Integrated Circuit (ASIC). The IC includes a band-limited filter, main amplifier, and anti-aliasing filter. We successfully
implemented circuitry for six electromagnetic field channels within a 5 mm X 5 mm chip. For further miniaturization and
power reduction, we selected the low-power RP2350 processor for the digital components. The processor controls the six-
channel analog-to-digital converters and performs Fast Fourier Transforms. Additionally, the analog circuitry was designed
to allow adjustable bandwidth, dividing the entire observation bandwidth into three bands. The receiver performs FFTs on
each band to calculate the frequency spectrum across the entire bandwidth. This approach enables significantly reduces the
time spent in high sampling rate A/D conversion and decreasing power consumption.

In the presentation, we will shows the detailed design of the ASIC and the instrument, along with performance evaluation
results of the breadboard model.
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