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The output pulse current signal of Si detector has a wide response dynamic range, and its dynamic range is
fCpC, which may span 375 orders of magnitude. Therefore, it is necessary to carry out wide dynamic and high
integration front-end readout circuit research. In this paper, a 0.18um process is used, and a single channel
chip area is 0.23mmx=0.15mm. A three-stage gain adjustment circuit is designed to meet the wide dynamic
range of the detector output signal. In order to provide a stable DC current bias for the circuit, a reference
current source circuit is designed. The simulation results show that the performance of the readout circuit
basically meets expectations. Based on the simulation results, the main factors affecting the signal-to-noise
ratio of the circuit are analyzed, and the main technical ways to reduce the front-end ASIC noise are discussed.
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