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Abstract

As a new algorithm for RC tree delay estimation, we propose a r-model of the driver and a
moment propagation method. The r-model represents the driver as a Thevenin equivalent
circuit which has a one-time-constant voltage source and a linear resistor. The new driver
model estimates the input voltage waveform applied to the RC more accurately than the
k-factor model or the 2-piece waveform model. Compared with Elmore method, which is a
1st-order approximation, the moment propagation method, which uses n-model loads to
calculate the moments of the voltage waveform on each node of RC trees. gives more accurate
results by performing higher-order approximations with the same simple tree walking
algorithm. In addition, for the instability problem which is common to all the approximation
methods using the moment matching technique, we propose a heuristic method which
guarantees a stable and accurate 2nd order approximation.

The proposed driver model and the moment propagation method give an accuracy close to
SPICE results and more than 1000 times speedup over circuit level simulations for RC trees
and FPGA interconnects in which the interconnect delay is dominant.
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