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摘要： 在空间应用中，静态随机访问存储器(SRAM)型现场可编程门阵列(FPGA)电路会遭

遇空间辐射环境单粒子效应(SEU)引起的逻辑位翻转错误.为了在设计过程中，快速对功能电

路设计的容错防护能力进行评估，本文提出一种基于部分重配置技术的随机多位故障注入和

统计评估的方法，可计算出动态翻转截面.并搭建了一个故障注入系统，以六路移位寄存器

作为功能电路进行了多种参数组合(重复次数和注入位数)的随机故障注入试验.实验数据与

传统方法数据进行对比，证明本文所述方法的可行和准确性. 
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Abstract： In space applications, the SRAM-based FPGA circuitry suffers from the logical bit 
flipping error caused by single event effects (SEU). In the design process, In order to evaluate the 
capability of fault tolerance for functional circuits, a method of random multi bit fault injection 
and statistical evaluation based on partial reconfiguration technique is proposed to compute the 
dynamic cross section. A fault injection system is built, and the six channel shift register is used as 
the functional circuit to perform the random fault injection test with multiple parameter 
combinations (number of repetitions and injection bits). The experimental data are compared with 
the traditional methods, and the feasibility and accuracy of the method described in this paper are 
proved. 
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