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Abstract

Including RF package inductance, substrate coupling through conductive silicon(Si)-substrate is
modeled and quantitatively characterized. 2-port substrate coupling model is extended for the
characterization of multi-port substrate coupling between digital circuit block and analog/RF circuit
block. Furthermore, scalable parameter extraction model is developed. Multi—port substrate coupling
can be investigated by linearly superposing a frequency-dependent 2-port substrate coupling model
using scalable parameters. In addition, Substrate coupling including RF package inductance effect
is quantitatively investigated. It is shown that package effect increases substrate coupling and
shifts a characteristic frequencies(i.e., poles) to the higher frequency range. The proposed
methodology can be efficiently used to the mixed-signal circuit performance verification.
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