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The Ensparsed LU Decomposition Method for Circuit Transient Analysis

Reiji Suda and Yoshio Oyanagi
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Along with the progress of the semiconductor technology, large scale circuit simulation gains in its im-
portance. A largest problem of large scale circuit simulation is the linear solution, because its computational
complexity is higher than linear to the size of the circuit size, and efficient parallel implementation of the
linear solver is not an easy task. This paper proposes the Ensparsed LU (ELU) decomposition method,
which modifies an incomplete LU decomposition at each time step, and obtaines the solution by relaxation.
The ELU method encompasses the preconditioned relaxation methods, the direct method, and the imcom-
plete LU decomposition methods. It can solve any equation which a direct method solves, requires lesser
computational cost when the precision is lower, and exploits the latency of circuits by bypassing the com-
putation about the latent subcircuits. It will be effective for parallel processing, because the critical path of

the computation becomes shorter than the direct method.
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