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Abstract

This paper presents a metric that can guide to optimal circuit models for interconnects among
various models, given interconnect parameters and operating environment. To get this goal, we
categorize interconnects into RC-class and RLC-class model domains based on the quantitative
modeling error analysis using total resistance, inductance and capacitance of interconnects as well
as operating frequency. RC-class circuit models, which include most on-chip interconnects, can be
efficiently analyzed by using the model-order reduction techniques. RLC-class circuit models are
constructed using one of three candidates, ILC(Iterative Ladder Circuit) macromodels, MC(Method
of Characteristics) macromodels and state-based convolution method, the selection process of which
is based upon the allowable modeling error and electrical parameters of interconnects. We propose
the model domain diagram leading to optimal circuit models and the division of model domains has
been achieved considering the simulation cost of macromodels under the environmental assumption
of the general purpose circuit simulator such as SPICE. The macromodeling method presented in
this paper keeps the passivity of the original interconnects and accordingly guarantees the
unconditional stability of circuit models.
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