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1-Port Quality Factor Derivation Method for Enclosure
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Abstract

This study was conducted to derive a quality factor for the evaluation of an enclosure with a metallic wire mesh. The electrical
characteristics of the metal mesh surface can be determined through equivalent surface impedance conversion; thus, an enclosure was
manufactured after analyzing the scattering parameters of the metallic wire mesh surface. The quality factor of the enclosure can be
derived simply by measuring a single standard antenna bonded by 1-port. To verify the effectiveness of the 1-port time domain quality
factor derivation method, a numerical simulation was performed using the Finite Integration Technique (FIT) of commercially available
software CST Microwave Studio. The verified quality-factor derivation method was applied to an enclosure with a metallic wire mesh
surface. A quality factor measurement experiment was performed for the case in which one side of the enclosure was in the opening
surface, one side of the enclosure was a metallic wire mesh surface, and all the surfaces of the enclosure were closed with metal. Based
on the measurements, the quality factor in the case of Open was the lowest at 26.82 dB, followed by 32.24 dB for the case of Mesh
and 32.51 dB for the case of Closed.
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Fig. 1. 24 OPI aluminium mesh and wire grid modeling.
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Fig. 7. Scattering parameter S); of simulation in frequency
domain.
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S11 time domain(w stirrer)
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Fig. 9. Quality factor measurement environment.
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Fig. 10. Scattering parameter S;; of measurement in fre-
quency domain.
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Fig. 11. Scattering parameter S;; of measurement in time
domain.
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H 2. Center frequency(5.975 GHz)®] &A¢] F4A ¢
Table 2. Quality factor of enclosure in center frequency

(5.975 GHz).
Used range |l-port time domain quality factor (12)
Case
[ns] [dB]
Open 60~ 140 26.82
Mesh 60~ 600 32.24
Closed 60~ 600 3251
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Case L-port time domain Equivalent electrical
quality factor (7) [dB] | conductivity (13) [S/m’]

Open 26.82 1,188

Mesh 3224 14,388

Closed 3251 16,286
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Fig. 12. Scattering parameter Sj; of verification simulation
in frequency domain.
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Fig. 13. Comparison between scattering parameter Sj; of
measurement and verification simulation in time

domain.
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