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Plasma waves are an essential target for understanding electromagnetic environments in space. Thus, plasma wave observat
by scientific satellites have been carried out. The plasma wave instrument is composed of electromagnetic sensors, pre-amplifie
and plasma wave receivers. Plasma wave receivers are categorized into two types based on its data format: one is wavefo
receivers and other is spectrum receivers.

Plasma wave receivers require high-quality analog circuits to process weak signals, and it leads to an increase in the area
the receiver; however, demand for miniaturizing spaceborne instruments is increasing. We have been developed miniaturize
plasma wave receivers using application-specific integrated circuits (ASICs). We realized greatly miniaturization by developing
the ASIC for analog circuits which occupied the especially large area in the conventional receivers. However, the onboard digita
processing is important in the recent plasma wave receivers, and the digital part of the receiver also occupies the large area. F
further miniaturization, we develop a mixed-signal ASIC that includes all of the components of the plasma wave receiver.

Currently, we are developing an ASIC for the spectrum type receiver. The receiver is composed of three components: th
analog part, the analog to digital converter (ADC), and the digital part. The observation frequency range of the receiver is from
10 Hz to 100 kHz. The main role of the analog part is amplifying and bandlimiting signals picked up by sensors. In addition,
the analog part can be switched its observation frequency range because the receiver measures the observation frequency b
by dividing it into three frequency bands: 10 Hz &amp;#8211; 1 kHz, 1 kHz &amp;#8211; 10 kHz, and 10 kHz &amp;#8211;
100 kHz. The digital part includes the fast Fourier-transform (FFT) module and the controller. The FFT module calculates
the frequency spectrum from the observed waveform. The controller controls all components in the receiver. To measure thre
observation bands in turn, the controller sends control signals to the analog part, the ADC, and the FFT module.

We successfully developed the analog part and the ADC by the ASICs. The size of the developed analog part is 4.3 mm x 1.
mm, and the power consumption is 36 mW. The developed ADC has a 14-bits resolution and 33 MHz max sampling frequency
and its circuit size is 3.2 mm x 0.8 mm. We verified the function of the digital part by implementing on an FPGA. In addition,
we developed and verified the receiver using the ASIC for the analog part and the ADC, and the FPGA for the digital part. In the
presentation, we will present the detailed design and performance of the developed receiver and each component.
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