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New type of spectrum plasma wave receiver using one-chip analog-digital mixed ASIC
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Plasma waves are important observational targets for scientific missions investigating space plasma phenomena. In rece
missions, fast Fourier transform (FFT) -based receiver is commonly used as a spectrum receiver of the plasma wave instrumel
The FFT-based spectrum receiver has advantages in its high time and frequency resolution. In addition, it can share the circt
with a waveform receiver. However, it has a disadvantage in the difficulty of adjusting its receiver dynamic range to the dynamic
range of target signals in a wide frequency range, because the expected signal intensities of natural plasma waves strongly depe
on their frequency ranges. This disadvantage is also seen in waveform receivers.

In order to overcome this disadvantage of an FFT-based spectrum receiver, we propose a new type of FFT-based spectri
plasma wave receiver that realizes the adjustable wide dynamic range to the expected signal intensities with keeping high tirr
and frequency resolutions. The new receiver measures and calculates the whole spectrum by dividing the observation frequen
range into three bands: bands 1, 2, and 3, which span 1 Hz - 1 kHz, 1 kHz - 10 kHz, and 10 kHz - 100 kHz, respectively. The
receiver is composed of analog components, analog to digital converters (ADC), FFT module, and controller. Since it require:
many analog and digital components, its size becomes large. To reduce the size of the receiver, we develop all analog and digi
components as a mixed-signal Application-Specific Integrated Circuits (ASIC) chip.

We have successfully designed all components of the receiver, and we have verified analog components and ADC whic
developed as an ASIC chip. The dimension of the analog circuit that contains various filters and amplifiers is 4.21 mm x 1.1€
mm, and the power consumption is 36 mW. The ADC has a 14-bit resolution and 33 MHz max sampling rate, and its size anc
power consumption at max sampling rate are 3.2 mm x 0.8 mm and 700 mW, respectively.

In the presentation, we will introduce detailed design and specification of the new spectrum receiver and each component.
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