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Development of integrated switched capacitor filter for plasma wave receivers onboard
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It is important for space development by human to understand physical processes taking place in space plasmas.One c
study it by observing plasma waves. Therefore the plasma wave receiver is developed and has been installed in many scienti
satellites.

Recently, because of the restrictions of launching costs and weight budgets of satellites in multiple satellite missions an
planetary missions, sizes of satellites and onboard instruments should become smaller and smaller.

Plasma wave receivers mainly consist of analogue circuits such as low-noise amplifiers, various filters, A/D converters. Sinc
they need to observe six components of plasma waves (three components of electric field and three components of magne
field), six channels of wave receivers with the above analogue circuits should be prepared. Therefore, to miniaturize the systel
of plasma wave receivers, the miniaturization of analogue circuits is essentially needed. Thus, we have been attempting to devel
compact analog circuits for plasma wave receivers by using the application specific integrated circuit (ASIC) technologies.

In the present paper, we introduce development of anti-aliasing filters located before A/D converters. The active filter consiste
by conductance and capacitance cannot obtain enough extraction rates because of dispersion by manufacturing. Therefore,
have developed them using switched capacitor circuits because they are not affected by dispersion. We designed fifth ord
Butterworth and Chebyshev filters. We plan to make three channels of Butterworth filters in the one chip to study effect of
mutual coupling with each channel.

We can realize several circuits inside the chip of the size with 88mm. This fact indicates the possibility that plasma wave
receiver will be made much smaller. We also show results of function and performance tests of the developed analog chips.
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