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Computer-aided Sneak Circuit Analysis Method Based on Depth-first Search Algorithm
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ABSTRACT: Sneak circuit analysis (SCA) is significant in
system safety and reliability engineering, but SCA in power
electronics systems is still in the manual analysis period. An
computer-aided sneak circuit analysis method was studied for
power electronics converters in this paper. Based on the matrix
model of power electronics converter, all of the possible circuit
paths in converter can be found out by the depth-first search
algorithm. Then the sneak circuits can be identified by some
criteria. A program was developed to realize the above process
automatically. The proposed SCA method has the advantages
of easy manipulation, short searching time, no redundant paths,
high veracity, wide application, etc. It is also suitable for
complex converters. Resonant switched-capacitor (RSC) con-
verters were used as examples to validate the proposed SCA
program. The operating results confirm its correctness.

KEY WORDS: sneak circuit analysis; graph theory; depth-
first search; adjacency matrix
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Fig. 1 1/2 step-down RSC converter
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Fig. 8 1/3 step-down RSC converter
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