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Abstract

This article proposes an antenna design based on artificial Mu-negative transmission-line struc-
ture and multimode compression technology to achieve multimode and broadband performance
of the antenna. Firstly, based on traditional loop antenna, distributed capacitors are introduced on
the current nulls of the second mode of the loop antenna, without effecting the second resonance
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mode, the fundamental mode moved to higher frequency band and compressed with the second
mode, generating a dual-mode resonance. At the same time, by appropriately selecting the size of
the loop antenna and the value of loaded capacitances, zeroth-order resonance is generated with-
in the required frequency band, thus, the zeroth-order resonance, fundamental mode resonance,
and second mode resonance of the antenna are compressed, generating a multi-mode resonance,
which covers the WIFI 5G and 6E (5.15~5.85 GHz, 5.925~7.125 GHz) frequency bands. In addition,
without adding additional space of the antenna, an inductive strip was loaded in the middle of the
loop antenna, generating a lower resonance in WIFI 2.4G (2.4~2.485 GHz) band. Ultimately, the
proposed antenna can operate in the whole WIFI 2.4G/5G/6E frequency bands simultaneously.
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Figure 1. Equivalent circuit of right-hand transmission line (left) and negative permeability transmission line
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Figure 2. Current nulls of the loop antenna in first and second modes
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Figure 3. Referenced antenna A and its reflection coefficient
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Figure 4. Current distribution of reference antenna A in 3.8 and 7.2 GHz
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Figure 5. Referenced antenna B and its reflection coefficient
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Figure 6. Current distribution of reference antenna B in 5.1, 6.5 and 7.2 GHz
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Figure 7. The proposed antenna and its reflection coefficient
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Table 1. Design parameters of the antenna
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Figure 8. System efficiency of the proposed antenna
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Figure 9. Current distribution of the proposed antenna in 2.45, 5.2, 6.2 and 7 GHz, respectively
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Figure 10. The measured reflection coefficient of the proposed
antenna
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Figure 11. The measured system efficiency of the proposed
antenna
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