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Design of Low Noise Front-end ASIC and DAQ System for CdZnTe Detector

Jie Luo1,2, Zhi Dengl,2, Yinong Liul,2

(1. Dept. of Tsinghua University, Beijing 100084, China;

2. Key Laboratory of Particle & Radiation Imaging (Tsinghua University), Ministry of Education;)

Abstract: A low noise front-end ASIC has been designed for CdZnTe detector. This chip contains 16 channels
and each channel consists of a dual-stage charge sensitive preamplifier, 4th order semi-Gaussian shaper ., leak-
age current compensation circuit. discriminator and output buffer. This chip has been fabricated in Chartered
0.35um CMOS process, the preliminary results show that it works well. The total channel charge gain can be
adjusted from 100mV/fC to 400mV/fC and the peaking time can be adjusted from 1ps to 4ps. The minimum
ENC at zero input capacitance measured at maximum charge gain and 1.33ps peaking time is 70e with noise
slope of 20e/pF. The peak detector and derandomizer (PDD) ASIC developed by BNL and an associated USB
DAQ board are also introduced in this paper. Two front-end ASICs can be connected to the PDD ASIC on the
USB DAQ board and compose a 32 channels DAQ system for CdZnTe detector.
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