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Tri-Band Folded Monopole Antenna Design with MNG
Single Cell Metamaterial Loading

Abstract

This paper was studied the tri-band folded monopole antenna design with Mu—-negative metamaterial unit cell,
which operates at 700 MHz UHD broadcast band and 2.45 GHz/5 GHz WiFi band. The MNR metamaterial is
fabricated by forming a capacitor on the backside of the antenna substrate and connecting it to the ground
plane through a strip line and a via hole so that a single cell can operate in the MZR (Mu zero resonator).
Through this, the resonance point can be controlled to resonate in the zero mode in 700 MHz band, and the
bandwidth is improved. Experimental results show that the 10dB bandwidth and gain are 309 MHz (41.2%) and
5.298 dB at the first resonance point, and the 10dB bandwidth and gain at the second resonance point are 821.9
MHz (33.5%) and 2.7840 dB respectively. At the third resonance point, the gain and bandwidth were 1.1314
GHz (20.6%) and 2.9484 dB respectively. We confirmed that the resonance point with theoretical value is in
agreement with experimental value. And the radiation pattern is generally omnidirectional, and it has been
confirmed that the radiation pattern is good in both forward and backward directions at 0.75 GHz and 2.45
GHz, and has a radiation pattern with multiple lobes at 55 GHz
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(a) Proposed Structure of Folded Monopole antenna
with MNG TL-MTM Unit Cell
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Table 2. Detailed geometric design value of the folded
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monopole with MNG unit cell(Unit : mm)
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Table 3. Comparison of theoretical and experimental values
of proposed monopole antenna
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