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CRLH CPW Antenna Using Cuboid Structure for VHF Application
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Abstract

In this study, we propose a composite right/left-handed (CRLH) cuboid antenna operating in the very-high-frequency band. The
proposed antenna uses a CRLH transmission-line structure for antenna miniaturization, and the left-handed component is implemented
using interdigital capacitors and meander lines. A three-dimensional CRLH antenna was designed to increase the parallel inductance by
applying a meander line to the side of the cuboid structure. The proposed antenna operates at 252.5 MHz and has dimensions of 0.12 A
x0.06 Ax0.02 A. The antenna has a voltage standing wave ratio of 3.5:1, bandwidth of 2.26 %, and maximum gain of —11.5 dBi.
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Fig. 1. Configuration of the proposed antenna.
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Table 1. Design parameters of the proposed antenna.

Parameter | L patch | W_patch ML w ML L
Value (mm) 50 49.5 2 10
Parameter ML s fw fs feed L
Value (mm) 2 10 1.5 20
Parameter feed g S h

Value (mm) 16 0.8 1.52
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Fig. 2. Dispersion diagram of the proposed antenna.
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Fig. 3. Simulation and measured S-parameter of the proposed
antenna.
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Fig. 4. Received power measurement environment of the
proposed antenna.
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Fig. 5. Gain measurement result of the proposed antenna.
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Table 2. Comparison of the antenna performance with the
previous work.

Resonant BW (%) Gain
Reference | frequency Antenna size (VSWR (dBi)
(GHz) 3.5:1)

This 025 [0.124%0.064%0.024 | 226 |—1L5
work

Ref. [3] 195  |0.14 A%x0.16 4 x0.01 A 2.8 —69

Ref. [4] 23 ]0.144%0231%0014 | 3.04 |—028

Ref. [7] 0.16 0.089 4 x0.025 A 526 | —265
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