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The development of the new type of the spectrum plasma wave receiver
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We have been attempting the miniaturization of plasma wave receiver by using the analog ASIC (Application Specific In-
tegrated Circuit). Plasma wave receiver is categorized into the waveform type receiver and the spectrum type, and they at
complementary to each other. We already succeeded in realizing 6 channels of the waveform receiver on the 5 mm x 5 mm chij
The waveform receiver has the advantage in observing nonlinear phenomena because it has the capability of detecting pha
information of waves. However, it has several disadvantages. They are: large size of its output data due to the direct sample
waves, and the poor S/N originated from the frequency wideness of the observation band. To compensate these disadvantag
we propose the new spectrum receiver.

The new spectrum receiver is composed of analog circuits that is realized by ASIC and CPU or FPGA. Plasma waves picke
up by sensors are limited in the specific frequency bands and amplified. Then, the band-limited signal is A/D-converted anc
applied to the FFT by CPU or FPGA. The band limit frequency, gain of the receiver amplifiers and sampling frequencies change
synchronously step by step. By repeating this process, the receiver can obtain whole spectrum. In current design, the 1st ba
is between 1 Hz and 1 kHz, the 2nd is between 1 kHz and 10 kHz, and the 3rd is between 10 kHz and 100 kHz. In this preser
tation, we introduce the design of the new spectrum receiver in detail. We also introduce the measurement result of the analc
component for the receiver.
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