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Plasma wave observations by miniaturized satellites in the magnetosphere are important to understand the magnetosphe
dynamics. We have been studying the miniaturization of the plasma wave instruments by using an application specific integrate
circuit (ASIC) technology. In our pervious study, ASIC preamplifiers for magnetic field measurements (1 Hz - 100 kHz) were
developed by using 0.25 um complementary metal-oxide semiconductor (CMOS) technology.

In this study, in order to reduce flicker noise of the previous ASIC preamplifier, we have developed a chopper stabilized ASIC
preamplifier. Chopper stabilization technique is able to considerably improve the flicker noise (less than 1 kHz). The input
voltage noise of the chopper stabilized ASIC preamplifier is by 20dB (at 1Hz) lower than that of the previous ASIC preamplifier.
Thus, it is expected that magnetic field measurements in low frequency (e.g. ion cyclotron waves) are improved.

The noise sources of an operational amplifier consist of two parts: one is thermal noise dominated in high frequency bant
(more than 1 kHz), and the other is flicker noise dominated in low frequency band. The noise equivalent magnetic induction
(NEMI) of typical magnetic sensors in low frequency is determined by flicker noise. The previous ASIC preamplifier consists
of large gate area of transistors to decrease the flicker noise. In the chopper ASIC amplifier, the input signal is upconverted t
a higher frequency in the thermal noise region. Then, the signal and the noise of the preamplifier are amplified. The signa
is downconverted to the original frequency band. meanwhile the flicker noise is for then upconverted to the high frequency
band. The prototype chopper ASIC preamplifier is current detection type. It is possible that the circuit has a differential input
without a magnetic feedback. In comparison with the circuit of the previous ASIC preamplifier, the chopper ASIC preamplifier
is complicated by including digital components. However it can reduce the chip area of ASIC.

We will present the design principles of our chopper ASIC preamplifier and discuss its electrical performances in detail.
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