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Bk i XILINX ZYNQ % % FPGA, i A ik A 5
CPU(Central Processing Unit), HHaf7 LINUX #4t,
ADC RFEFIREHR A FPGA &b FE 5, %A\ MR#E DDR4
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Design of High-repetition-rate Beam Sampling Processor Prototype

TIAN Fengshou?, ZHAO Leil"*, FAN Yichun'?, QIN Jiajun’?, LAI Longwei®, LIU Shubin'2, AN Qil'?

(1. State Key Laboratory of Particle Detection and Electronics, University of Science and
Technology of China, Hefei 230026, China
2. Department of Modern Physics, University of Science and Technology of China, Hefei 2530026, China;
3. Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201204, China)

Abstract: In order to sample and process the signal of the Shanghai High Repetition Rate XFEL and Extreme
Light Facility (SHINE) strip-line BPM system, a prototype of High-Repetition-Rate Beam Sampling Processor was
developed. The processor has four channel input, 1 GSps maximum sampling rate and 16 bit resolution. It adopts
Xilinx Zynq series FPGA with embedded ARM core, which can run Linux operating system and realize readout of
high-speed sampled-data and data buffering. The processor adopts the structure of mother board and daughter
board. The daughter board with ADC is for data sampling, and the mother board with FPGA is used to process
the digital data. The daughter board and the mother board transmit data through the FMC interface. The ADC
uses JESD204B protocol to transmit data, and the maximum total data rate is 80 Gbps through 16 pairs of differ-
ential channels. First the ADC data is transmitted to the digital motherboard. Then it is buffered by FIFO and
DDR and finally transmitted to the upper computer for processing and analysis through the RJ45 interface with
TCP/IP protocol. The data rate of RJ45 interface is about 900 Mbps. After testing, the bandwidth of ADC daugh-
ter board is higher than 480 MHz, and the ENOB(effective number of bits) is higher than 10-bit in 480 MHz band-
width. The FPGA digital mother board runs Linux compiled by Petalinux, which can realize the data storage and
transmission of 1M sampling points of four channels in continuous or trigger mode. The processor can meet the
design requirements.

Key words: SHINE; ZYNQ); High-speed data acquisition; waveform digitization

Received date: 08 Mar. 2021;  Revised date: 20 Apr. 2021
Foundation item: Knowledge Innovation Program of the Chinese Academy of Sciences(KJCX2-YW-N27); Youth Innovation Promotion
Association, Chinese Academy of Sciences

1 Corresponding author: ZHAO Lei, E-mail: zlei@Qustc.edu.cn.


mailto:zlei@ustc.edu.cn

	1 引言
	2 高重频束流采集处理器样机的设计
	2.1 模拟信号采集模块设计
	2.2 数字信号FPGA处理模块设计
	2.3 高速数据的读出逻辑

	3 高重频束流采集处理器性能测试
	4 总结

