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Acceleration Techniques for Transient Analysis
Using Random Walk Method

Hrtosur Miwafl and Goro Suzukif!

Random walk method is one of the techniques to solve differential equations
for transient analysis of electric circuits which consist of resistors, capacitors
and inductors. We propose techniques that accelerate analysis speed of the
conventional random walk method with high accuracy. In some cases of VLSI
design, we want to know the time at which the rising/falling voltage of an
attention node reaches to a certain voltage. Some algorithms, such as binary
search, can find out the above time quickly. In order to employ such algorithms
efficiently, we need to analyze voltages of limited nodes at limited times. For
this limitation, we propose several techniques that analyze the voltages without
analyzing preceding voltages in advance. For further acceleration, we propose
variable timestep width technique that reduces the number of transient analysis
steps. The experimental results of 50% delay analysis using 22-190 node in-
terconnect circuits show that the proposed technique is 1.2—4 times faster than

the conventional technique within 5% error.
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Fig.1 Binary search.
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Fig.2 An RC circuit and corresponding Markov chain.
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Fig.3 Markov chain for backward technique (n = 2).
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Fig.4 Markov chain for backward technique.
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Table 2 The number of transits per game.
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Fig.10 Lookup table for the number of node = 100.
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