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ABSTRACT

Xilinx 7-Series FPGA(Field Programmable Gate Array)s mainly wused for the implementation of
high-performance digital circuit have SRAM-type configuration memory and can malfunction when soft errors
occur in their configuration memory. SEM(Soft Error Mitigation Controller) offered by Xilinx helps users
mitigate the influence of soft errors in configuration memory. When soft errors occur, SEM Controller can
recover the state of FPGA through partial reconfiguration if the soft errors are correctable by ECC(Error
Correction Code) and CRC(Cyclic Redundancy Code).

This paper presents the availability analysis of Xilinx 7-Series FPGAs against soft errors under the
protection of the SEM Controller. Availability functions are derived and compared according to the correction
capability of the SEM Controller. The result may help to estimate the reliability of SRAM-based FPGA

running in an environment where soft errors may occur.
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