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Table 2. Comparison of alternative WLAN antennas.

Reference Gain BW Radiator size
at 2.4 GHz

[9] 1.14 dBi (2.45 GHz)
1.78 dBi (5.5 GHz)

3.28% (2.4–2.48 GHz)
> 40% (5.2 GHz to beyond 7 GHz)

λ0/6.25×
λ0/5.31

[10] 2.63–3.22 dBi
(2 GHz band)
2.5–3.07 dBi
(5 GHz band)

75.47% (1.96–4.33 GHz)
35.50% (5.05–7.23 GHz)

λ0/4.16×
λ0/6.25

[11] –1 dBi (2 GHz band)
4 dBi (5 GHz band)

17% (2.4–2.84 GHz)
3.8% (5.15–5.35GHz)

λ0/4.8×
λ0/9

[12] 0.94 dBi (2.5 GHz)
2.61 dBi (5.5 GHz)

13.43% (2.36–2.7 GHz)
19.96% (5.01–6.12 GHz)

λ0/4.46×
λ0/10.41

This work 4.76 dBi (2.4 GHz)
2.9 dBi (5.2 GHz)
2.44 dBi (5.8 GHz)

26.4% (2.3–3 GHz)
24.3% (4.7–6 GHz)

λ0/5.8×
λ0/10.2

Figure 5. Normalized radiation patterns for copolarization (solid) and cross-polarization (filled circle) at horizontal

(XY) plane for (a) 2.4 GHz, (b) 5.2 GHz and (c) 5.8 GHz and at vertical (YZ) plane for (d) 2.4 GHz, (e) 5.2 GHz, and

(f) 5.8 GHz.
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Figure 6. Gain (dBi) of dual broadband WLAN antenna at two frequency bands.

4. Conclusion

In this paper, a dual broadband WLAN antenna with compact radiator, composed of two interspaced ring

resonators, is numerically and experimentally studied. The intercoupling mechanism between the inner and

outer resonators in the form of direct connection with the feeding line is a novelty to control the impedance

bandwidth at WLAN frequencies. The proposed antenna is compared to the alternative WLAN antenna designs,

which indicates better impedance bandwidth and radiation performance in compact radiator size. The return

loss is numerically calculated and measured. The measurement and simulation results agree well. The WLAN

antenna has impedance bandwidth of 700 MHz between 2.3 GHz and 3 GHz in the lower band and of 1.3 GHz

between 4.7 GHz and 6 GHz in the higher frequency band. The antenna gains are 4.76 dBi, 2.9 dBi, and 2.44 dBi

at 2.4 GHz, 5.2 GHz, and 5.8 GHz, respectively. The omnidirectional radiation patterns in dual broad frequency

bands with permissible gain values allow the proposed antenna to be utilized in wireless communication modules

supported by the IEEE 802.11 ac/b/g/n standard.
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