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A mixed-mode simulation method and tool for computing

SER in combinational logic

CHEN Shuming, DU Yankang, Liu Biwei
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract: As technology feature scales down, SER ( Soft Error Rates) induced in the combinational logic wins increasing attention. A mixed-

mode simulation method is proposed for computing SER in combinational logic, which is aimed at solving the slow HSPICE simulation speed and the

low precise of traditional methods in treating re-convergence. A Mixed-Mode Analysis Tool for Combinational Logic based on this method was

implemented. Re-convergence logic gates were simulated with HSPICE; a fast pulse propagate algorithm was used to simulate others. The

simulation results illustrate that the proposed method gains a close precision to HSPICE with a faster speed. Compared with the prevalent SER

analysis method, it is found that our proposed method can factually reflect the SER in combinational circuits where there are many re-convergence

logic gates.
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Fig.1 The SET pulse generated at G1 will propagate through
Pathl and Path2, and re-convergent at G7
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Fig.5 The tools and programs used in MMAT
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Fig.7 The test circuits for the re-convergence

effect on the pulse width
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the HSPICE simulation results for the Fig. 7 test circuits
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