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[Abstract]

In this paper, an analytical approach for the design and analysis of an aperiodic electromagnetic bandgap (EBG)-based power
distribution network (PDN) in high-speed integrated-circuit (IC) packages and printed circuit boards (PCBs) is proposed. Aperiodic EBG is
an effective method to solve the noise problem of high-speed IC packages and PCBs. However, its analysis becomes challenging due to
increased computation time. To overcome the problem, the proposed analytical method entails deriving impedance parameters for EBG
island and the overall PDN, which includes locally placed EBG structures. To validate the proposed method, a test vehicle is fabricated,
demonstrating good agreement with the measurements. Significantly, the proposed analytical method reduces computation time by 99.7 %

compared to the full-wave simulation method.
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Fig. 1. Power/Ground noise suppression in high-speed
packages and PCBs.
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Fig. 2. Aperiodic EBG-based power distribution network.
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Table. 1. Design parameters and dimensions of test

vehicles for verifying a proposed analysis method
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