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Fig.2 Framework of the shift register chain.
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Fig.3 Sequence diagram of OUT2.
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Table 1 Truth table of the output signal.

mES gk 5
OUT2[3:0] OR AND
Output signal
1111 1 1
0000 0 0
1101 1 0
0010 1 0
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Fig.6 Framework of simulation.
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Fig.7 Schematic of fault injection.
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# The SEU messages:
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# Time: 00001a%6ed No:0 SEU:0100
# Time: 00001cldas No:o SEU:0100
# Time: 00001dadZa No:0 SEU:0100
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Fig.9 Simulation result of the shift register chain.
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Fig.10 Simulation diagram of RAM Block.
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Fig.11 Simulation result of RAM Block.
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Fig.12 Framework of single event effect about FPGA.
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Design and verification of test method for the single event effect in flash-based FPGA

WANG Xiaohui'*
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1(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

2(University of Chinese Academy of Sciences, Beijing 100049, China)

3(Northwest Normal University, Lanzhou 730000, China)

Abstract Background: With the increased application of Field Programmable Gate Array (FPGA) in the field of

spaceflight, Single Event Effect (SEE) of FPGA is attracting more and more attentions recently. Purpose: The aim is
to study single event effect in flash-based FPGA manufactured by Microsemi. Methods: VersaTile and RAM Block

from the flash-based FPGA are selected as the research object. First of all, the simulation verification of the method

was performed by using ModelSim toolkit. Then the experimental tests of FPGA samples were carried out using SEE

testbed based on the Heavy Ion Research Facility in Lanzhou (HIRFL). Results and Conclusion: The simulation

results verify that the test methods are effective, and the Single Event Upset (SEU) are detected timely and accurately.

Experimental results on the SEE test base using **Kr of HIRFL showed its rationality and validation.
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