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INTRODUCTION 
 
The quest for wide band operation of antenna arrays, for example reaching 10 to 1 
or more, has led to the consideration of many different types of elements. Spirals 
and other wide band elements have been tried as one alternative, but this leads to 
large elements with wide interelement spacing that results in grating lobes at high 
frequencies. Munk [1, 2] has shown that simple dipoles and slots can be 
effectively used to achieve wide band widths without grating lobes by the 
effective use and control of element to element coupling and wide band matching 
techniques.  This paper outlines the logic of this array design procedure. Many 
impedance calculations used in planar wideband array design are made using the 
Periodic Moment Method code [3]. The theory behind PMM is based on a plane 
wave expansion technique [4], and yields the analysis of infinite, periodic, and 
planar arrays of scattering elements (wires or slots). Semi-infinite calculations are 
made using a code referred to as SPLAT [5, 6]. 
 

GENERAL ARRAY CONSIDERATIONS 
 

The general design philosophy of wide band arrays is to pick a size of dipole or 
slot that allows for element spacing small enough to avoid grating lobes at the 
desired frequencies and scan angles. The size must also be such that the resonance 
can be effectively manipulated by the coupling between elements with added 
capacitance or inductance to achieve the desired effect. The design process is 
started with the elements in thin layers of dielectric (underwear), which helps 
reduce the element size and spacing, but otherwise in free space. Next, a ground 
plane is added and the resulting size and spacing retuned. The next step is to add 
dielectric scan compensation layers to ensure stability of the impendence over the 
range of scan angles. Final wide band matching along with an appropriate balun is 
used to bring the design to the desired operational impedance. In this entire design 
process Smith charts are used to lead the designer to the proper parameters 
without the need for extensive computer search techniques. 
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WIRE ARRAYS 
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WIDEBAND MATCHING 
 

Effective wide band matching is necessary to achieve useful operational 
impedance. Clever use of transmission line impedance changes between the 
elements and phase shifters provide a means of bringing the impedance at the 
element to the desired operating range [4]. Again, Smith charts are an effective 
guide this process. 

 
FINITE ARRAYS 

 
A computer code that utilizes standard MoM in one dimension and Floquet 
techniques in the other has been used to understand the effect of finite size on the 
array operation.  Munk and Janning [7] have shown that in addition to the 
impedance of the end elements being modified by the edge effects, there is a 
surface wave that travels along the elements at a frequency at the lower end of the 
band. 
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