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Design of Compact Broadband Conformal Array Antenna
Using Artificial Dielectric Slabs
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Abstract

In this study, we propose a compact broadband conformal array antenna using artificial dielectric slabs. The proposed antenna consists
of three artificial dielectric slabs with a linear impedance distribution stacked on a bow-tie slot antenna. This enables an efficient im-
pedance transition across a wide band from the slot to free space. Each slab is implemented using a sub-wavelength square patch array,
achieving a 3:1 bandwidth from 6~18 GHz. The height of the proposed antenna is 8.24 mm (0.165 A ¢n,), with an array distance
of 8.33 mm (0.5 A lsgn,). The conformal array was designed with a curvature of 27.79° in the H plane. Simulation results show that
the proposed antenna maintains an active S-parameter below —10 dB across the target bandwidth and achieves a boresight gain of
—4.88 dBi at 6 GHz and 4.8 dBi at 18 GHz. To validate its performance, eight 8x1 arrays were fabricated, combined in the E-plane
with a corporate feeding network, and mounted on a curved metallic surface. The measurement results of the fabricated array confirmed
that the active S-parameter remained below 10 dB across the target bandwidth. Additionally, post-processing of the measured active
element patterns generated beam-steering patterns with a maximum error of 3°.
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(a) Stacked structure of the proposed single element
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Fig. 1. Unit cell of proposed antenna array.
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Table 1. Design parameter of proposed artificial dielectric

slabs.
d p hl hs hisol
Slab N,
(mm) | (mm) | (mm) | (mm) ! (mm)
1 0.17 | 1.9125| 0.127 | 0.748 5
2 049 | 1.5925| 0.508 | 1.891 4 0.127
3 144 | 0.6425| 1.575 | 3457 3
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Fig. 2. Effective permittivity of each slab according to fre-
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