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Abstract

A modern MEMS resonator is a micro-scale structure operated over a high frequency range. In order to predict its
resonant behavior in a design process, High-frequency response analysis (Hi-FRA) is demanded. Algebraic
substructuring (AS) is known as a fast numerical technique to construct an eigenspace for FR and frequency sweep (FS)
algorithm efficiently solves the frequency response system projected on the eigenspace. However, the existing FS
algorithm using AS is developed for low-FRA, say over the range 1Hz-2KHz.

In this work, we extend the FS algorithm using AS for FRA over an arbitrary frequency range. Therefore, it can be
efficiently applied to systems operated at a high frequency, say over the range 230MHz-250MHz. The success of the
proposed method is demonstrated by Hi-FRA of a checkerboard resonator.
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Table 1 The dimension of AS subspace, numbers of
retained modes, total FS iteration, and the elapsed time

Checkerboard filter | Direct | SIL | ASFRA® | ASFRA
m (AS subspace) - - 1635 307

n (retained modes) - 242 231 37
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Elapsed time (sec.) | 1612.6 | 86.23 | 208.15 26.72
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