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Abstract

In response to the needs of synchronous acquisition of multi-channel resistance signals, an acquisi-
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D 5

tion system using domestic single-chip GD32F407 as the main control chip and domestic CL1606 as
an external analog data acquisition and conversion chip was designed, which can simultaneously ac-
quire 48 channels of data. The resistance signal forms a weak voltage signal through the constant
current source circuit, and then is amplified by the amplifying circuit and input into the A/D chip to
be converted into a digital signal. GD32F407 receives the analysis and processing of the multi-channel
conversion result and sends it to the master computer through the Ethernet port. At the same time,
the data of each channel is saved to the SD card. The master computer is built with LabVIEW, which
can simultaneously present the data changes of different channels in waveform form. Experimental
verification shows that the designed scalable multi-channel acquisition system has a maximum error
of less than 2%, which can meet the acquisition accuracy requirements of most applications.
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Figure 1. The overall structure of the acquisition system
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Figure 2. Block diagram of voltage conversion design
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Figure 3. High-precision constant current source circuit design
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Figure 4. Subtractive amplifier circuit design
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Figure 5. Two CL1606 chips 16-channel synchronous acquisition and conversion circuit diagram
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Figure 6. Micro SD card peripheral circuit
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Figure 8. GD32F407 minimum system circuit design
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Table 1. Acquisition channel 1 measured value and actual value data comparison

1. RE®BE | WEESSPMERIEEE

MEAE(Q) HERIE Q) PRZE (%) MEAH(Q) HERIE(Q) RZE(%)
64.566 65.236 1.03 72715 74.116 1.89
65.586 66.102 0.78 73.472 75.012 1.54
65.878 66.922 1.56 75.532 75.942 0.54
66.880 67.521 0.95 75.808 76.698 1.16
68.295 68.763 0.68 76.987 77.593 0.78
68.509 69.236 1.05 77.159 77.961 1.03
69.731 70.514 1.11 77.432 78.310 1.12
70.469 71.412 132 78.484 79.213 0.92
71.433 72323 123 80.468 81.273 0.99
72.886 73311 0.58 81.951 82.512 0.68
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Figure 13. Absolute error distribution of acquisition channel 1
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