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两种系统级单粒子效应容错方法性能仿真分析

贺兴华, 肖山竹, 张开锋, 张路, 卢焕章

国防科学技术大学ATR国防重点实验室；中国人民解放军69026部队

摘要： 

基于VLSI的信息处理系统空间应用时容易遭受单粒子翻转效应（SEU：Single Event Upset）的影响。基于结构冗

余的三模冗余（TMR：Three Module Redundancy）和基于信息冗余的错误检纠错（EDAC：Error Detection 
and Correction）是两种常见的系统级抗单粒子翻转的容错方法，被广泛应用于空间信息处理系统中。从可靠性改

进、存储资源占用、硬件实现代价以及实现延时等四个方面，对两种方法进行了性能分析和仿真实验。性能分析和

仿真实验结果表明，EDAC方法适合应用于基本数据宽度较大、存储资源受限、实时性要求不高的应用中，结构

TMR方法适合应用于基本数据宽度较小、存储资源充足、实时性要求较高的应用中。 
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Simulation and Analysis of Two Kinds of System Level  Fault Tolerance Methods 
for SEU

 HE Xin-Hua, XIAO Shan-Zhu, ZHANG Kai-Feng, ZHANG Lu, LU Huan-Zhang 

ATR key lab, National University of Defense Technology, Changsha；PLA Troop 69026, Urumchi 

Abstract: 

The space information processing systems based VLSI are easily suffered by SEU (Single Event 
Upset) .TMR (Three Module Redundancy) based structure redundancy and EDAC (Error Detection and 
Correction) based information redundancy are two kinds of system level faulttolerance methods for 
SEU. These methods are widely used in space aircraft electronic system. Simulation and analysis are 
implemented from four aspects: reliability, storage resource, hardware implement spending and time 
delay. The results show that EDAC is efficient when the data is long, the storage resource is limited and 
the demand of realtime performance is not high, however the TMR is efficient when the data is short, 
the storage resource is enough and the desire of realtime performance is high.
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