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Accurate SSN Analysis using Wideband Decoupling Capacitor Model
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Abstract

Decoupling capacitors are commonly used to reduce the effect of SSN propagated through parallel power and
ground planes in high-speed multilayer printed circuit boards (PCBs). In this paper, we introduced a simple high
frequency measurement and proposed a wideband (50 MHz~3 GHz) equivalent circuit model for decoupling
capacitor considering high frequency parasitic effects. The proposed model can be easily combined with the SPICE
model of power supply planes for SSN analysis. The circuit simulations with the proposed model show good
agreement with the measurement results. Also, we expect to accurately analyze the noise reduction effect as a
function of value and location using the proposed model of decoupling capacitor

Key words : decoupling capacitors, SSN, equivalent circuit model, power supply planes, circuit simulation.
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Fig. 1. Multilayer ceramic chip capacitor structure.
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Table 1. Structural name and material.

No. Name Material
1 Ceramic dielectric Ceramic
2 Internal electrode Palladium
3 Terminal electrode Silver
4 Intermediate Electric Nickel
5 External plating Solder
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Fig. 2. 2-Port Test Fixture. (a) 3D View, (b) Side
View.
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Fig. 4. Multilayer ceramic chip capacitor.
(a) Cross section, (b) Existing model,
(¢) Proposed model.
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(a) Impedance, (b) Resistance.
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