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Abstract Background: The digital to analog converter (DAC) used in space-borne electronic system is
unavoidable to be affected by the radiation, and it is essential to evaluate the DAC performance before formal
application. Purpose: This study aims to develop an automatic measurement system of high-accuracy and high-speed
for radiation-tolerance evaluation of space-borne D/A converters. Methods: Based on the peripheral component
interconnection extensions for instrumentation (PXI), Kelvin (4-wire) method and mean filtering algorithm are
applied to accurately monitor the voltage and current of the DAC chip, and a switch matrix configured in software is
adopted to automatically switch over measurements of different parameters. Meanwhile the PXI bus synchronization
and trigger mode control are used to achieve high-speed response among modular instruments, and the cubic spline
algorithm is performed to accurately extract the single event saturated cross section and linear energy transfer
threshold. Results: The identified voltage precision is 0.1 uV, and the DAC monitoring precision is up to 24 bit. In
single event effects evaluation, the monitoring frequency of current variation and register upset are 50 Hz and 100 Hz

respectively, and for total dose effect evaluation, only 8-s ergodic time are needed to measure all characteristic
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parameters. Conclusion: The designed measurement system can evaluate the performance of space-born DAC fully

automatically and efficiently with high precision, which is a reference solution to such similar research.

Key words Digital to analog converter, Total ionizing dose, Single event effects, LabVIEW
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