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Introduction and Motivations 

ÁSlotted waveguide arrays: high performance in terms of gain, sidelobe 

level, power handling, flat profile and mechanical robustness. 
 

ÁTypically employed in airborne, ground and maritime radar systems, as 

well as in terrestrial and satellite communication systems. 
 

ÁDesign and analysis with standard full-wave commercial software tools 

extremely challenging and time-consuming. 
 

ÁIn the year 2000 a dedicated CAD tool was not present on the market: 

thatõs why SWANÊ - Slotted Waveguide ANtennas was borné 

 

Áé so far the only available tool on the market for these applications. 
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SWANÊ Graphical User Interface 

Slot Model 

Design 
Analysis 

SWANÊ is made of three separate modules, respectively devoted to the 

slot model extraction, the design and the analysis. Each module has an 

independent graphical user interface, very intuitive and user-friendly:  



Rectangular Waveguide 

Substrate Integrated 

Waveguide (SIW) 

Ridge Waveguide 

SWANÊ Supported Technologies 



SWANÊ Workflow 

Á From the antenna requirements a first dimensioning is carried out.  

Á The slot model can be then extracted and used in the array design.  

Á The synthesized antenna is then simulated to verify the performance 

and adjustments in the design can be performed if necessary. 

Antenna Requirements 

Slot Model 
Extraction 

SLOT MODULE DESIGN MODULE 

Slotted Waveguide Array Design 

ANALYSIS MODULE 

Slotted Waveguide Array Analysis 



SWANÊ ð Slot Model 

Á Wide band rigorous equivalent model.  

Á Fast and accurate full-wave simulations 

performed with an integrated proprietary 

electromagnetic engine.  

Á A number of details are accounted in 

the modeling: dielectric filling of the 

waveguide, waveguide wall thickness, 

rounded edge of the slot, presence of a 

radome, etc. 



SWANÊ ð Slot Model 



SWANÊ ð Slotted WG Equivalent Circuit 
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 ISOLATED SLOT MUTUAL COUPLING TERM 



a) Assume active admittances Ya
mn as isolated 

b) Solution of array equivalent circuit for VS
mn 

c) Computation of mutual coupling terms 

d) Computation of active slot admittances Ya
mn 

repeat until  

convergence 

is reached 

ANALYSIS 

a) Computation of mutual coupling terms 

b) Computation of active slot admittances 

c) òDetuningó of the slots Å Resonance 

Å Desired Vslot 

Å Matching MCSELF

a

m YYY +=

repeat until  

convergence 

is reached 

DESIGN 

SWANÊ ð Analysis and Design Procedure 



SWANÊ Key Advantages 

Á SWANÊ is fast, as it makes use of a rigorous equivalent circuit for the 

single slot obtained with an accurate full-wave analysis.  

Á SWANÊ is accurate, as mutual coupling effects as well as dielectric and 

metal losses are rigorously taken into account.  

Á SWANÊ is flexible, as it allows for customizable waveguide dimensions, 

dielectric filling of WGs, arbitrary aperture geometry and feeding network 

layout, beam scanning optimizations, shaped beam synthesis, etc. 

Á Equivalent circuit for the whole array 

Á Mutual couplings lumped in the model 

Design and analysis of large 

arrays with thousands of slots 

can be easily carried out. 
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Ridge WG Array ð Design Example 

ÁRidge Waveguide Technology 

ÁBroadband Design 

ÁBeam Steering Capabilities 



Ridge WG Array ð Design Example 

Á1 GHz Operative Bandwidth 

ÁLow Side Lobe Level 

Á±50° Beam Steering  

X-band 650 x 300 mm Elliptical Aperture  

(576 radiating slots) 



RWG Planar Array ð Slot Model Settings 

Slot Model 

Waveguide Characteristics 



RWG Planar Array ð Slot Model Settings 

Slot Model 

Slot Model Results:    Zseries  and    Yshunt Slot Model Results: shunt admittance 



RWG Planar Array ð Slot Model 

Slot Model Results: Ridge Waveguide Fundamental Mode Parameters and E-field  



RWG Planar Array - Design Settings 

Array Geometry Definition 



RWG Planar Array - Design Settings 

Theoretical Array Performance 



RWG Planar Array ð Design  

264 seconds 



RWG Planar Array - Design Output 

Synthesized Array Layout 



Frequency Analysis 

17 sec/freq. point 









Frequency Analysis - Summary 

Smith Chart 

Antenna Efficiency 

Reflection Coefficients 

Gain, SLL and BW3dB vs. freq. 



Beam Steering Analysis 

32 sec/freq. point 




