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A method for reducing the level of cross-polarization radiation of the CPW-fed dot-loop
antenna is presented. The method uses four small rectangular patches attached to the side of
the substrate opposite to that containing the dot-loop and the CPW. Experimental results
show that, with these shielding patches, the level of cross-polarization radiation of the
antenna can bereduced to ~-17dB of that of the co-polarization radiation.

1 Introduction

The coplanar waveguide (CPW) fed rectangular slot-loop antennais attractive and has been
used in many microwave and millimeter-wave applications[1]-[5]. Thisis becausethat it has
wide bandwidth and that its uniplanar structure provides an easy integration with the active
and passive devices. Thisantenna, however, hasa major disadvantage, i.e., itslevel of cross-
polarization radiation isvery high as compared to that of the co-polarization radiation. The
cross-polarization arises mainly from the two slots parallel to the CPW linein the slot-loop. The
longer the parallel dot, the higher the cross-polarization level [3]. In this paper, we propose a
patch-shielded design of the CPW-fed slot-loop antenna which preserves the co-polarization
radiation but significantly reduces the cr oss-polarization level.

2 Antennadesign

The configuration of the patch shielded CPW-fed rectangular slot-loop antennais shown in Fig.
1. Four small rectangular patches are placed on one side of the substrate, while arectangular
slot-loop fed by a CPW isarranged opposite to the patchesin the ground plane on the other side
of the substrate. The four small patches are placed to cover thefour ends of the two slotsin the
slot-loop parallel to the CPW line, and each patch is placed centrally about the central line of the
slot. The design frequency is chosen at the lowest frequency mode when thetotal sot-loop

circumferenceis approximately )\g , Where )\g isthe quasi-static guide wavelength given by

Ag =Ao /€4 - Experimental modelswerefabricated on alow cost FR-4 substrate with

g =43,tand=0.02, and d = 1.58 mm. Befor e attaching the shielding patches, the slot-loop is

designed to beresonant at 2.4 GHz. The design parametersused areLg =42 mm, Ly = 37 mm,
O4 =3.5mm, and Oy, =1 mm. Thewidths of the CPW areG =4 mm and S= 0.4 mm, which
correspond to a char acteristic impedance of 50 Q. The length and width of the four rectangular
patchesarelL, =21 mm and W, = 14 mm, respectively.

3 Resaultsand discussion

The simulation results wer e obtained by using the softwar e package | E3D, which solvesfor the
electric current on ametallic structure or the magnetic current in an aperture using the method
of moments. To verify our simulation, experimentswer e car efully fabricated using the above
parameters. Reflection coefficients of the antenna wer e measured by using an HP8510B networ k
analyzer and adopting the TRL (through-reflect-line) calibration technique, and the
measurements wer e referenced to the end of the CPW line (or theinput of the slot-loop). Fig. 2
showsthereflection coefficients Sy; of the antenna. The agreement between simulation and



experiment isexcellent. It should be noted that, without the four patches, the slot-loop was
resonant at 2.4 GHz, while after attaching thefour patches, theresonant frequency islowered to
1.93 GHz. Thisis because that the effective per mittivity & with the patchesislarger than

that without the patches. Theradiation patter ns of the antenna were measured in an anechoic
chamber. The measured H-plane (xz-plane) patter ns of both co-polarization and cross-
polarization are shown in Fig. 3. For comparison, the cross-polarization pattern of the antenna
without the patchesis also shown in thisfigure. It is seen that the cross-polarization level is
significantly reduced when the shielding patches are attached. The cross-polarization level is
now only ~-17dB as compared to that of the co-polarization.
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Fig. 1 Configuration of patch shielded CPW-fed slot-loop antenna
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Fig. 2 Reflection coefficient of patch shielded CPW-fed dlot-loop antenna
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Fig. 3 Measured H-plane pattern of patch shielded CPW-fed slot-loop antenna
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