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Abstract

This work compares the isolation effect of two different ground plane structures placed between cosited patch 
antennas.  The first structure examined, designed by Alvey [1], is a meander line embedded into the ground plane. 
The second structure, described in a paper by Chiu et al. [2], is made by creating parallel slots in the ground plane. 
Simulated S21 data is presented for each antenna to show the potential advantage of one design over the other.

1. Introduction

Coupling is a common and significant problem in cosite antenna design.  Multiple antennas are often cosited on 
a single platform and if their close proximity results in coupling, degradation of both the reception and transmission 
of signals will occur.  This may result in unexpected resonant frequencies and radiation patterns, both of which are 
undesirable  to  the  designer.   This  is  especially  critical  in  multiple-input  multiple-output  (MIMO) systems  that 
require high levels of isolation between continuous antennas.

The  meander line [1]  design,  shown in  Figure  7,  effectively isolates  cosited  patch antennas by improving 
isolation from 8 to 10 dB.  The parallel slot structure [2], shown in Figure 1 also improves isolation by about 10dB. 
The design studied by Chiu et al. is scaled so that the two ground plane structure designs being compared can 
operate  at  about  2.3  GHz in  a  test  configuration with  two patch antennas  printed  on a  substrate  of  thickness 
1.575mm and relative permittivity 2.2.  A comparison based on simulated S21 data will be given to describe how 
well which each technique provides greater isolation for cosited antennas in a side-by-side comparison.

2. Method

Jedlicka et al. experimentally determined that coupling between antennas on the same substrate is highest when 
they are aligned in the E-plane [3].   The base configuration for this comparison therefore has two patch antennas 
oriented in the same direction along a line in the E-plane.  Figure 1 shows the base configuration.  The antennas are 
designed to operate at 2.3 GHz, and their edge-to-edge separation is 25 mm.  The S11 and S21 plots of the base 
configuration  are  shown  in  Figure  2.  

In order to use the parallel-slot design of [2], shown in Figure 3, with this base configuration, the slots must be 
scaled.  The original design operated at 0.97 GHz and was fabricated on a substrate with relative permittivity 4.6 and 
thickness 1.6 mm.  The new substrate had the same thickness and relative permittivity 2.2.    After scaling, the slots 
were 2.44mm wide instead of 4mm; their separation was 3.05mm instead of 5mm; and the distance between the 
ends of the slots was 4.27mm instead of 7mm.

3. Results

The meander line configuration shows a 10dB improvement in isolation, as seen by comparing its S21 data in 
Figure 10, with the base configuration S21 results in Figure 2.  The parallel slot configuration showed little to no 
improvement in S21, in Figure 6, compared to the base configuration.  Figure 4 shows the S11 and S21 plots from the 
original parallel-slot design of [2]. Figures 5 and 6 are the S11 and S21 plots corresponding to the modified structure 
in Figure 3. Notice that Figure 6’s S21 plot does not have the same decreased coupling near the operating frequency 
as the S21 plot in Figure 4 does.  The lack of a bandwidth minimum may be a product of the fact that the patches are 
now oriented along the E-plane.  Thus the polarization of the surface waves would be different.  The meander line 



structure's test configuration was unchanged, and the band of suppressed coupling from the original design, seen in 
Figure 8, was reproduced in the S21 simulation of Figure 10.  

4. Conclusion

The effectiveness of the parallel slot design of [2] may be conditioned by the change in orientation of the 
antennas. The investigation of the structure in [2] had the slots parallel to the E-plane, while in this project they were 
parallel to the H-plane. Further investigation into the parallel slots should also be done, including using two parallel 
slots that run then entire width of the substrate. Comparing Figure 6 with Figure 10 shows that the meander line 
structure  provides  better  isolation  than  the parallel  slotted  structure  in this  situation.  Future  investigations  will 
examine the degree of back-plane radiation that occurs when each of these structures is introduced.  
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      Figure 1: Base Configuration  Figure 2: S11 and S21 for Base Configuration

         
            Figure 3: Parallel Slot Configuration                         Figure 4:S11/S21 data for Original Slot Design [2]

-25

-20

-15

-10

-5

0

2 2.2 2.4 2.6 2.8

Frequency [GHz]

d
B

-60

-50

-40

-30

-20

-10

0

2 2.2 2.4 2.6 2.8

Frequency [GHz]

d
B

Figure 5 S11 of Parallel Slot Design at 2.3GHz  Figure 6 Simulated S21 for Parallel Slot Design



       
Figure 7: Meander line Configuration [1] Figure 8: S21 Plot for Original Meander Line [1]

  
Figure 9: S11 Plot for Original Meander Line [1]  Figure 10: Meander Line S21 simulated


