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Study on a test method of FPGA SEU effect

WANG Zhiguo, MENG Lingjun, ZHANG Haowei, ZHANG Min
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Abstract: In order to perform the failure statistics of single event upset (SEU) on FPGA generated by high-
energy particles radiation in a low altitude space, thus a portable and real-time FPGA SEU effect test system
was designed. This system (which uses FPGA as the main control module, and Raspberry Pi as the upper
computer) for testing remotely connects to the tested FPGA through a long-distance low voltage differential
signal line. The test result was received by upper computer and then stored in the SD card, then displayed on
vehicle screen so that the tester can know it in real time. After testing in the Qinghai-Tibet Plateau, a lot of field
data was obtained. The relation between atmospheric neutron dose and the statistics of FPGA SEU events is
consistent with the expectation after analyzing the test results. The test result shows that portable real-time
FPGA SEU test system is scientific and effective, which provides some reference for FPGA selection of low
altitude aircratft.
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