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Omnidirectional Collinear Antenna Using for Multi-Layer PCB Structure
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Abstract

In this paper, we proposed a collinear antenna with a stripline structure for IEEE 802.11b/g applications in ISM
(Industrial, Scientific, Medical) band of 2.4~2.5 GHz, which supplements disadvantages of COCO(Coaxial Collinear)
antenna and OMA(Omnidirectional planar Microstrip Antenna). By using the proposed 4-layer substrate, we obtained
improved performances and advantages in production compared with the existing antenna. In order to get antenna
arrays, the same phase structure is designed by alternatively connecting outer conductor to inner conductor with 4/2
antenna element, and the substrate of FR4 epoxy (e, =4.4, tand =0.02) was used for the actual implementation. The
maximum gain of about 4.93 dBi was measured, which leaded to a little improved gain of 0.33 dBi in comparison
to the existing OMA structure.
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Fig. 1. Transmission line structure of shielded stripline.
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Fig. 2. PCB pattern of each layer for SCA.
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Fig. 3. Electric field, voltage and current from PCB
cross section.
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Fig. 4. Directivity patterns of 5-array SCA.
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Table 1. Simulation results.

Frequency(GHz) 240 245 2.50

Directivity (dB) 539 5.61 573
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Fig. 5. Fabricated 5-array SCA.
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Fig. 7. Measured return loss.
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Table 2. Comparison of measured data.

Antenna S-arra S-array Proposed
type COCO}[;] OMA with | S-array SCA
P teflon"” with FR4

Peak gain

. 2.9 4.6 4.93

( dBi)

Size (mm) 244 16.25x256 6.6x175.5
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