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Abstract: Aiming at the test requirements of fuze circuit board panels, a multi-channel high-voltage non-

common ground signal acquisition system is designed. The error model of the signal conditioning circuit
and analogue-to-digital conversion circuit is established, and the gain error calibration algorithm is pro-
posed, which solves the problem of excessive relative error of signal acquisition circuit in small voltage
range and ensures the acquisition accuracy in the full voltage range. At the same time, the modular cali-
bration technology of the signal conditioning circuit is proposed, and the optimal solution for calibration is
obtained by the least squares method, which realizes the software calibration of the signal conditioning cir-
cuit, and solves the error problem caused by the resistance error of the voltage division resistor and the off-
set voltage of the op-amp. The experimental verification shows that the data acquisition system can accu-
rately reproduce the multi-channel signal waveform, and the relative error in the full voltage range does
not exceed 1%, which meets the accuracy requirements of the test system and greatly simplifies the cali-
bration steps of the multi-channel conditioning circuit.
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Fig. 1 Schematic diagram of the structure of the acquisition system
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Fig. 3 Resistor divider and voltage following circuit diagram
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Tab.1 Uncalibrated relative error values of each point
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Fig.5 Relative error comparison chart
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Tab. 3 Calibration results of five-way conditioning channels
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