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Research on High Speed Data Acquisition
Circuit Based on SCA Technology

LIAO Shun!?, YANG Haibo>>', ZHANG Honghui'?, ZHOU Xiancai'?, ZHANG Honglin>?, YAN Jiang"f, ZHAO Chengxin®>!

(1. College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China;
2. Institute of modern physics, Chinese Academy of Sciences, Lanzhou 730000, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Waveform digitization technology based on Switched Capacitor Array(SCA) is one of the important development
fields of front-end readout electronics for future physical experiment facilities. In this paper, an ultra-high-speed waveform di-
gital data acquisition circuit based on SCA chip DRS4(Domino Ring Sampler 4) is designed. A single channel of the DRS4
can sample the full waveform of the detector output signal at a sampling rate of up to 5 GHz. The circuit is mainly composed
of analog conditioning circuit, a DRS4 circuit, ADC(Analog-to-Digital Converter) circuit, FPGA(Field-Programmable Gate
Array), DAC (Digital-to-Analog Converter) circuit, a trigger circuit, an interface circuit, efc. Performance tests show that the
circuit's noise is less than 0.5 mV, and the Integral Non-Linearity (INL) is better than 1%. In addition, the analog input band-
width of this circuit is very high, the sampling rate is adjustable from 700 MHz to 5 GHz, and it has good nonlinearity. There-
fore, the data acquisition circuit is versatile and suitable for detector readout in various physical experiment facilities.

Key words: Switched Capacitor Array; DRS4; waveform sampling; performance testing
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