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Abstract 

In this paper a combination of two different Artificial Magnetic Structures (AMC) properly com-
bined in a chessboard like configuration are presented to reduce Radar Cross Section (RCS) in a 
wideband. Several designs can be seen in the literature reducing RCS in a narrow band or in sev-
eral frequency bands, but presenting each of them narrow band behaviour. In this case, the design 
presented in the paper achieves more than a 40% working band.  

 
1. Introduction 

 

RCS reduction can be obtained by several techniques as RAM materials, passive cancellation or active 
cancellation and also by redirecting waves out from the source [1]-[3]. One of the main limitations of 
these systems is the operational bandwidth. Nearly all RCS solutions are narrow band configurations. 
At the same time thickness is usually a problem. 

Artificial Magnetic conductor (AMC) structures have already been used to reduce RCS in a chess-
board like configuration [1]-[3]. Several working frequencies can be achieved combining AMC struc-
tures [1], which redirects power in direction different from the specular one. However, each of this 
frequency is narrow band. 

In this paper a broadband planar chessboard structure combining AMC structures is presented. Two 
Jerusalem crosses AMCs with different working frequencies have been selected to fill the cells of the 
chessboard. These AMC have been design to keep 180º of phase difference in a broadband. 

. 

 
2. AMC structure design 
 

Jerusalem Crosses (JC) AMC structure [4, 5] has been selected to fill the cells of a chessboard like 
configuration. Black cells have been filled with a JC AMC array with 0º phase at 18 GHz (see figure 
1)while white cells have been filled with a JC array working at 13.5 GHz and 22.5 GHz. No vias have 
been included to simplify the design and the manufacturing process. 

These JC AMC have been optimized to obtain 180º of phase difference introduced to the reflected 
waves in a large bandwidth, as can be seen in figure 1. This 180º creates a destructive interference that 
redirects the incident power to directions different from the specular. 

Metamaterials '2011: The Fifth International Congress on Advanced Electromagnetic Materials in Microwaves and Optics

ISBN 978-952-67611-0-7 - 904 - © 2011 Metamorphose-VI



-180

-140

-100

-60

-20

20

60

100

140

180

12 13 14 15 16 17 18 19 20 21 22 23 24

Frequency [GHz]

P
h

as
e 

[d
eg

]

 
Fig.1: Phase versus frequency for Jerusalem Cross AMCs  

The difference in between these two curves is presented in figure 2. The phase difference introduced 
to the reflected wave keeps around 180° (using an interval of ±20°) from 14.4 to 21.8 GHz (40.88%). 
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Fig.2: Phase difference versus frequency between Jerusalem Cross AMCs 

 

3. Chess configuration 

A unitary cell of the chessboard like configuration has been simulated in HFSS including infinite 
structure boundary conditions. The RCS of the AMC chessboard structure has been depicted in figure 
3. This RCS has been normalized to the RCS of a metallic plate simulated with the same symmetry 
conditions. As it can be seen a 40.22% working bandwidth has with a reduction larger than 10 dB of 
the RCS been obtained. 
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Fig.3: Normalized RCS of the chessboard AMC configuration respect a metallic plate. 
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Really good agreement has been achieved in between the working bandwidth predicted by the phase 
difference of the AMC and the chessboard RCS simulated in HFSS. 

The structure has been fabricated thanks to the facilities of the Antennas Group laboratory at Public 
University of Navarra. The fabricated structure is shown in figure 4. 

 

 
 

Fig.4: Fabricated broadband Chess Structure. 

 

The structure has been measured obtaining good agreement in between the results predicted by Ansys 
HFSS and the measurements. Measurements will be shown in the congress. 

 
4. Conclusion 
 

RCS reduction around 40% bandwidth can be achieved in a planar configuration by combining AMC 
structures which keep constant the 180º phase difference introduced to the reflected wave. 
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