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Simultaneous, multi-point measurements by multiple satellites are indispensable for the detailed observation of spatially
non-uniform space plasma. However, the substantial resources required for multi-satellite missions have limited their
implementation. Therefore, instrument miniaturization is a critical challenge to expanding opportunities for such multi-point
observations. An effective solution is to implement the instrument electronics using Application-Specific Integrated Circuits
(ASICs). We have been developing a high-speed preamplifier ASIC for a Time-of-Flight (TOF) type ion energy-mass
spectrometer. This ASIC amplifies weak current pulses from the sensor and provides a Low-Voltage Differential Signaling
(LVDS) output. Ion beam irradiation experiments have confirmed that this preamplifier has sufficient time resolution for
the TOF-type analyzers. This study aims to evolve this preamplifier into a general-purpose, high-speed analog front-end
ASIC applicable not only to ion energy-mass spectrometers but also to a wide range of particle instruments, such as electron
analyzers, by incorporating a signal-counting function. To achieve this, we have newly designed a counter circuit, an on-chip
reference voltage/current source for internal bias generation, and a Digital-to-Analog Converter (DAC) for generating an
adjustable threshold voltage to discriminate signals from noise and tune the preamplifier sensitivity. In this presentation, we
will report on the performance evaluation of a prototype chip integrating these new circuits.
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