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1 Introduction

Timing verification tools must account for interconnect delay, and therefore require chip- or
board-level RLC extraction. Such extraction can generate an enormous volume of data which
is expensive to process. In order to reduce the data generated, as well as improve the effi-
ciency of subsequent processing, “on-the-fly” reduction of RLC lines is typically performed.
The most mature approach to RLC reduction are based on moment-matching procedures,
as in [5, 6].

There are a variety of reasons for turning away from moment-matching procedures. If
inductance is significant then the voltage waveforms are non-monotonic, and in that case
matching ever higher moments may not be the best strategy [2]. In addition, the Padé
approximates produced by the most common moment-matching procedures do not always
preserve stability or passivity [4, 1, 3]. Finally, in many applications it is essential that RLC
lines be reduced to RLC lines with fewer elements.

There are a number of effective algorithms for reducing RLC lines, see [3] for a survey.
An approach with an odd optimality property can be derived using an observation in [7].
If the problem is an RLC line, then it is possible to specify the line by first defining the
position, denoted R, along the RLC line as the total series resistance between the chosen
position and the start of the line. Note, R varies between 0 and the total series resistance
of the line. Then, the line can be completely specified by proscribing the capacitance ¢ and
inductance [ as a function of R. For a distributed RLC line the ¢(R) and I(R) functions are
continuous, and for a lumped line these functions can be represented using impulses. The
problem of finding a small RLC circuit which matches an optimal number of moments in R
can be recast into one which can be solved directly using Gaussian-quadrature [8].
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