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Space is filled with subtle plasma, so-called space plasma. Since space plasma is basically collisionless, plasma particl
exchange their own kinetic energies and moments through plasma waves. Observing plasma waves allows us to understa
physical processes occurring in the space plasma. That is why plasma wave receivers have been installed in many satellit
which explore the space environment. On the other hand, the necessity of the simultaneous observations with multiple satellite
is widely recognized in order to separate spatiotemporal variation of phenomena. However, it is difficult to execute multiple
satellite missions using the conventional medium and large size of satellites, because of the limitation of the resources fo
launching. The way to break this restriction is to use small, or ultra-small satellites. The number of launching small or ultra-
small satellite in recent years is increasing. However, since plasma wave receivers require a plenty of resources in their size al
weight, they do not meet the limited resource of small satellites or ultra-small satellites.

In order to reduce the required resource for plasma wave receivers, our research group has been attempting to miniaturi:
plasma wave receivers using ASIC (Application Specific Integrated Circuit) technology.

There are two types of plasma wave receivers. They are a waveform capture receiver and a spectrum receiver. They a
composed of analog circuits, digital circuits, and A / D converters. The analog circuits consist of various kinds of filters and
amplifiers. The main roles of the digital circuits are an FFT calculation in the spectrum receiver, and a data compression in the
waveform capture receiver.

In the present paper, we focus on the development of a small waveform capture receiver based on an analog-digital mixed chi
The waveform capture receiver is a receiver to acquire the waveform data of plasma waves. The amount of original waveforn
date is large, so it is impossible to send to the ground station continuously. Since in order to increase the number of the shots
observations, it is necessary to reduce the data size, the data compression by the digital circuits is crucial.

In a previous study, the design of the ASIC implementing analog circuits of both spectral type and waveform capture type
plasma wave receivers have been already conducted. From this study, we succeeded in greatly miniaturizing the plasma wa
receiver. Moreover, on the part of the digital processing, we succeeded in the hardware design on the FPGA developed &
Kanazawa University. Based on these technologies, our research introduces the data compression logic implemented on t
FPGA with an analog-digital hybrid technology in an ASIC chip that implements the analog section. The target of our research
is to achieve the ultimate miniaturization by putting both analog part and digital part which are in the waveform capture type
receiver into one chip.

The logic configuration of the FPGA can be used as well as ASIC one. It is possible to develop ASIC based on HDL
(Hardware Description Language) data. We develop the design of the ASIC with waveform compression circuits based on HDL
The designed logic is installed on the same chip in which the analogue circuit of the waveform revceiver.

In this presentation, we present the details of the waveform compression logic design in the waveform capture receivers realize
on the ASIC. Moreover, we explain the results of its operation verification, and guidelines for further development as a more
advanced waveform capture receiver in the future.
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