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The design of anti-interference real-time data acquisition
technology based on ZYNQ
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Abstract: To address the limitations of traditional data acquisition systems in air-to-air missile testing, such as
insufficient multi-channel synchronous transmission, high-speed storage, and anti-interference capabilities, this study
designs an anti-interference real-time data acquisition system based on the ZYNQ-7000 series and an EMMC 5. 1-
compliant storage module. The system enhances signal robustness through isolated LVDS interfaces and RS422
transceivers, achieves synchronous multi-source data acquisition via a tunable multi-channel sampling rate/baud rate
architecture and hybrid framing technology. and ensures timing stability for high-speed EMMC read/write operations
through dynamic calibration of data sampling points. Additionally, DDR3 cache is integrated to optimize burst data
processing. Experimental results demonstrate that the single EMMC system achieves a write speed of 157. 6 MB/s, a
read speed of 180.1 MB/s, and a host computer data transmission rate of 40.78 Mb/s. By synergizing hardware
isolation, framing optimization, and high-speed storage design, significantly enhancing real-time performance and anti-
interference capabilities for multi-source data acquisition in high-dynamic environments. This system provides high-
reliability data support for evaluating air-to-air missile performance.
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Fig. 1 Overall architecture of the acquisition and storage system
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Fig. 2 Isolated LVDS receiver signal interface circuit
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Fig. 3 Frame construction process logic simulation diagram
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Fig. 4 Configuration and tuning process of HS200 mode
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Fig. 5 DDR3 control module and data flow diagram
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Fig. 6 Flowchart of USB device read and write process
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Fig. 8 Waveform diagram of EMMC read command transmission
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Table 3 The read and write speeds of EMMC under

different temperature conditions MB/s

i EMMC 5 # i EMMC i3 #
—40°C 158. 4 180. 3
—20C 158.7 182.3

0°C 166. 3 184.7

20°C 168.9 190. 3

40°C 164. 5 183.9

60°C 160. 6 181.2

85C 157.6 180. 1
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Table 4 A comparison of EMMC write speeds with and
without DDR3 MB/s

Sey EMMC 5 3 & {5 [l EMMC 5 # B {5 [l
WAL (5 DDR3) (Jt DDR3)
1~10 157.9~166.7 136.3~176.5
11~20 158.3~167.8 140. 9~180. 7
21~30 158. 6~168. 9 137.5~179.7
31~40 157.9~167. 5 139.1~181.3
41~50 157.6~166. 8 135.2~178.3
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Fig. 9 Human-machine interface
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Fig. 10 Upper-computer data testing
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Fig. 11 Real-time data acquisition system
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Fig. 12 Telemetry pod structure diagram
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Fig. 14 Partially separated data
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