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Abstract

Good electromagnetic shielding efficiency and heat dissipation performance are important factors
to ensure the stable operation of electronic equipment. 5G communication puts forward higher
requirements for the design of metal shielding vent hole arrays for electronic equipment. In this
paper, the finite element method is used to study the regulation of electromagnetic shielding ef-
fectiveness of the hexagonal periodic arrangement of metal circular vent holes in the frequency
range of 1 GHz to 40 GHz. The electromagnetic shielding effectiveness is adjusted with the change
of diameters of vent hole, metal thickness, incident angle and polarization mode of electromag-
netic wave. The results show that under the certain heat dissipation efficiency, reducing the di-
ameter of vent hole or increasing the metal thickness can effectively improve its shielding effec-
tiveness, and its performance can maintain good stability to the incident angle and polarization
mode. The above results have certain reference significance for the electromagnetic shielding de-
sign of 5G communication.
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Figure 1. Schematic diagram of metal circular vent holes. (a) 3D view; (b) Top view
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Table 1. The corresponding value of hole diameter D and period length P when the heat dissipation efficiency is 50%
T 1 MRAKERRA 50%0 &R R EAFLERFLE D SAHKE P HEE

HUALER D/mm JAHIKE P/mm BRI 5
2.00 2.70
3.00 4.05
4.00 5.40 0.5
5.00 6.74
6.00 8.09

AN, iz THE T, BREEBIEE TIHE N 2.0 mm, L NS HAL T RONTEBE NS TM
R FHARTETE, SRAEHILETLE | GHz~40 GHz [1] SE FEMZA b & 2 Fixs.
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Figure 2. Electromagnetic SE of metal vent hole arrays with different diameters
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Figure 3. Electromagnetic SE of metal vent hole arrays with different thickness
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Figure 4. Electromagnetic SE of metal shielding vent hole array to TM polarization at different
incident angles
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Figure 5. Electromagnetic SE of metal shielding vent hole array to TE polarization at different
incident angles
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