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Small Plasma Waveform Capture Receiver on the analog-digital mixed ASIC chip
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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. However, the size of a plasma wave receiver on board satellites tends to
large to meet science requirements.

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.

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 waveform data of plasma waves sampled directly. The amount of origine
waveform data is large, so itis difficult to send them to a ground station without data compression. The onboard data compressic
is realized by a digital part of a plasma wave receiver. On the part of the digital processing, we succeeded in implementing th
data compression logic on the FPGA in Kanazawa University. By using the logic in the FPGA, our research introduces the dat:
compression logic onto an analog-digital hybrid chip. 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. In this presentation, the
digital filters used in the waveform compression are implemented on the ASIC chip and its operation verification was carried out

On the other hand, we modified the analogue part to reduce the noise level of the receiver developed in the previous researc
The dominant noise of the developed ASIC analog part is that coming from the switched capacitor filter. Note that the switchec
capacitor filter is a type of active filter comprising amplifiers, capacitors, and switches. The role of the filter is to prevent from the
aliasing effect by an A/D converter. We analyzed the noise source inside the switched capacitor filter by computer simulation:s
and modified the circuits. The simulation results show the flicker noise of some broadband amplifiers is dominant in the low
frequency range. Then, to reduce the flicker noise of the switched capacitor filter, we redesigned the gate area by enlarging tt
gate area to nine times as much as that in the previous design while keeping the ratio of the gate width and the gate length «
some MOSFETs of the amplifier. As a result, we expect to reduce noise by 10 dB in the low frequency band. In the prototype of
the redesigned chip, we confirmed the success in decreasing the noise level of the switched capacitor filter.

In this presentation, we present the details of the design of the circuits implemented on the chip and its performance of th
chip.
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