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(a) staggered 60° configuration (b) square or 90° configuration

Fig. 1 Geometries of the 2-D array of holes in a metallic infinite flat plate
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(a) rectangular enclosure with aperture arrays (b) equivalent circuit model

Fig. 3 PCB-loaded rectangular enclosure with aperture arrays vertically illuminated by plane wave and corresponding circuit model
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Fig. 4 Electrical SE comparison of different methods Fig.5 Electrical SE vs orientation of polarization
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Shielding effectiveness of PCB loaded rectangular
enclosure with circular-aperture array

Lu Hongmin', Liu Guogiang', Yu Zhiyong”?, Na Yan'
(1. School of Electronic Engineering , Xidian University, Xi’an 710071, China;
2. The Second Artillery Engineering University of PLA, Xi’an 710025, China)

Abstract: With the purpose of evaluating the ability for a metallic rectangular enclosure with an array of circular apertures
and a printed circuit board(PCB) against the external electromagnetic interference, a waveguide equivalent circuit model was es-
tablished, the analytical formulation of shielding effectiveness(SE) was derived from the equivalent circuit, and a simple and high-
effective approach was proposed. In the case of the enclosure without PCB, the approach is identified with that in the reference.
With respect to the SE of the PCB loaded enclosure, the calculated results using the present approach are in well agreement with
those obtained by commercially available numerical tool CST. The results show that the comparison between electric field orienta-
tions parallel and perpendicular to the length direction of the aperture array was made, and the former has an advantage over the
latter in SE; the SE is evidently improved by means of loading the enclosure with a PCB; the SE of a 90°aperture array configura-
tion is much better than that of the staggered configuration; the larger the aperture spacing is, the better the SE is, when the
number and configuration of apertures are constant.

Key words: electromagnetic compatibility; printed circuit board; shielding effectiveness; equipment enclosures; array

of circular apertures



