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Development of the one-chip mixed-signal plasma wave receiver
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The plasma wave receiver is an essential scientific instrument for plasma observations in space. In spaceborne instrume
design, reductions in the resources are critical issues. We have been studying the miniaturization of plasma wave receiver |
using the analog ASIC (Application Specific Integrated Circuit) technology. We have already developed the analogue ASIC chip:s
for the waveform and the spectrum type receivers.

Recent plasma receivers require an onboard digital signal processing. The digital signal processing is realized by using &
FPGA or CPU in conventional receivers. The spectrum receivers require a digital signal processing unit to calculate the frequenc
spectrum, and the waveform receivers require a digital processing unit to compress huge waveform data.

We are developing a one-chip plasma observation system as a mixed-signal ASIC by integrating digital signal processin
units. The mixed-signal ASIC chip includes analog circuit for both the spectrum and the waveform receivers, the analog to
digital converters (ADC), and logic circuits for the fast Fourier transform and for the wave compression. The mixed-signal ASIC
chip leads to the drastic miniaturization of the receiver and decreases development costs because the ASIC has the advantage
easy mass-production. We have already finished designing ADC. In the present paper, we will introduce the detailed design c
the mixed-signal one-chip waveform receiver.
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