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Abstract

In this paper, equivalent circuit model and novel model parameter extraction method of a
silicon(Si) substrate are presented. Substrate coupling through Si-substrate is quantitatively
investigated by analyzing equivalent circuit with operating frequency and characteristic frequencies
(i.e., pole and zero frequency) of a system. For the experimental verification of the equivalent circuit
and parameter extraction method, test patterns are designed and fabricated in standard CMOS
technology with various isolation distances, substrate resistivity, and guard-ring structures. Then,
these are measured in 100MHz~20GHz frequency range by using vector network analyzer. It is
shown that the equivalent-circuit-based HSPICE simulation results using extracted parameters
have excellent agreement with the experimental results. Thus, the proposed equivalent circuit and
parameter extraction methodology can be usefully employed in mixed-signal circuit design and
verification of a circuit performance.
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