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Abstract  A wideband antenna having low cross-polarization 

level, based on a cavity slot element with a parasitic structure is 
proposed. The bandwidth of the antenna is 50% as demonstrated 
in the range 4.2 – 6.9 GHz (simulation) or 4.15 – 7.1 GHz 
(measurement). The cross-polarization level is -35 dB at the E-
plane cut and -90 dB at the H-plane cut. The gain of the antenna 
is 6-7 dBi. 

Index Terms — Cavity-slot antenna, wideband element, low 
cross-polarization. 

I. INTRODUCTION 

  Microstrip antennas have many applications in mobile radio 

systems, communication links and radars. The considerable 

interest in microstrip antennas is due to their low volume and 

ease of integration with printed boards. However, their 

bandwidth is usually narrow [1]-[7]. Here we use parasitic 

microstrip patches to improve the bandwidth of a cavity-slot 

antenna, and to reduce the cross-polarization level. The paper 

includes the geometry of the antenna, simulation results, 

measurements and conclusions. 

II. GEOMETRY 

The geometry of the antenna is shown in figures 1-3. 

Figure 1 shows a narrow slot fed by a coaxial connector. 

Figure 2 shows the details of the feed and Figure 3 shows the 

geometry of the front with two patches mounted above the 

slot. 

 

 
Fig. 1   Geometry of the slot 

 

The sizes of the cavity are 70.5 x 29.2 x 14.3 mm. The 

sizes of the slot are 33 x 4.8 mm and the thickness of the box 

is 2 mm. The sizes of the parasitic elements are 12.5 x 5.5 

mm. They are printed on Taconic RF-35 substrate having 

thickness 1.52 and dielectric constant 3.5. The height of the 

substrate is 8.8 mm above the slot. The slot is fed by an SMA 

connector. The radius of the thick cylinder is 4.1 mm. 

 

 

 

 

 

 

 

 

 

 

Fig. 2   Geometry of the feed. 

 

 

 
Fig. 3   Geometry of the slot with two patches. 

 

III. SIMULATED RESULTS 

The calculated return loss is shown in figure 4. Bandwidth 

of 4.2 – 6.9 GHz (50%) is demonstrated.  

 

 
Fig. 4  Return Loss of the antenna. 



A 3D pattern at 4.5 GHz is presented in figure 5.The 

maximal gain is 6.7 dBi. 

 

 
 

Fig. 5   3D pattern at 4.5 GHz. 

 

 

   The E-plane and the H-plane cuts at 4.5 GHz are presented 

in Figures 6-7. Half power beamwidth are 111° and 91° 

respectively. 

 

 
Fig. 6    E plane (phi = 90°) cut at 4.5 GHz 

            Half power beamwidth is 111°. 

 

 
 

Fig. 7    H plane (phi = 0°) cut at 4.5 GHz 

             Half power beamwidth is 91°. 

 

 

 

 

 

 

 

A 3D pattern at 5.5 GHz is presented in figure 8. The 

maximal gain is 7.4 dBi. 

 

 
 

Fig. 8   3D pattern at 5.5 GHz. 

 

 

   The E-plane and the H-plane cuts at .5.5 GHz are presented 

in Figures 9-10. Half power beamwidth are 90° and 101° 

respectively. 

 

 
 

Fig. 9    E plane (phi = 90°) cut at 5.5 GHz 

              Half power beamwidth is 90°. 
 

 
 Fig. 10    H-plane (phi = 0°) cut at 5.5 GHz 

                Half power beamwidth is 101°. 

 

 

 

 

 

 



A 3D pattern at 6.5 GHz is presented in figure 11. The 

maximal gain is 6.6 dBi. 

 

 
 

Fig. 11   3D pattern at 6.5 GHz. 

 

 

 
 

Fig. 12   E plane (phi = 90°) cut at 6.5 GHz. 

              Half power beamwidth is 83°. 

 

 

 
Fig. 13  H-plane (phi = 0°) cut at 6.5 GHz. 

             Half power beamwidth is 118°. 

 

 

   It can be seen that the gain is almost constant along the full 

frequency range but the beamwidth are changing between 83° 

to 118°.  A comparison of directivity and gain, given in Table 

1 shows that the antenna is extremely efficient.  

 

 

 

 

 

TABLE 1    Directivity and Gain 

 

Frequency        Directivity            Gain 

---------------------------------------------------- 

 

4.5 GHz               6.8 dBi             6.7 dBi 

5.0 GHz               7.2 dBi             6.8 dBi 

5.5 GHz               7.6 dBi             7.4 dBi 

6.0 GHz               7.6 dBi             7.5 dBi 

6.5 GHz               7.0 dBi             6.6 dBi 

 

   For values of the cross polarization we refer to Figures 14-

15 in 4.5 GHz and to Table 2. Figure 14 shows the cross 

polarization in the  H-plane. The maximal  reading  is -48 dB    

at  θ = 60° where the co-pol is 0 dBi, thus the cross pol can be 

considered to be -48 dB. Figure 15 shows the cross 

polarization in the E-plane. The maximal reading is -103 dB 

at   θ = 20° where the co-pol is 7 dBi, thus the cross pol can 

be considered to be -96 dB.  

 

 

 
 

Fig. 14    Cross pol at 4.5 GHz at H plane (phi = 0°).  

                Maximal cross pol at θ = 60° is 0 – 48 = -48 dB. 

 

 

 
 

Fig. 15    Cross pol at 4.5 GHz at E plane (phi = 90°). 

               Maximal cross pol at θ = 20° is  7 - 103 = -96 dB. 

 

 

TABLE 2    Cross pol 

 

Frequency        Cross pol at E        Cross pol at H 

------------------------------------------------------------- 

 

4.5 GHz                  -96 dB                 -48 dB 

5.5 GHz                  -93 dB                 -40 dB 

6.5 GHz                  -91 dB                 -35 dB 

 

 

 



IV. MEASUREMENTS 

A final laboratory model is shown in Figures 16-17. The 

measured return loss is shown in figure 18. Bandwidth of 

4.15 – 7.1 GHz (50%) at VSWR=2 is demonstrated in good 

agreement with the simulations. 

  

 

 
 

Fig. 16   Front View of the slot. 

 

 
 

Fig. 17   Front View of the two patches.  

 

 

 

V. CONCLUSIONS 

    A wideband, cavity-slot antenna with two microstrip 

parasitic elements has been discussed. Bandwidth for 

matching by VSWR = 2 is 50%. The gain is almost constant 

at the full range of frequencies and the efficiency is very 

high. The cross-polarization is low,  from -35 dB in the H-

plane to -90 dB in the E-plane. More research is needed in 

order to further increase of the bandwidth by shaping the feed 

and the slot.  
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Fig. 18   Measured Return Loss.  

 

 

Pattern measurements show also good agreement with the 

simulations and beamwidths are in the range of 85° to 115° 

 

 

 


