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( Effect of a Finite Substrate on the Radiation Characteristics of a
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Abstract

The effect of a finite substrate on the radiation characteristics of a linear 7-element array antenna positioned along the

E-plane is investigated. Active reflection coefficients and average active element patterns are simulated for various substrate
sizes. The E-plane radiation pattern of a fully excited array for various scan angles is correlated with the active reflection
coefficient and average acitive element pattern. The effect of E-plane substrate size on the radiation characteristics of a linear
array along the E-plane is larger than that of H-plane substarte size.

Keywords : Phased array antenna, Mutual coupling, Active reflection coefficient,

Average acitive element pattern, Finite grounded substrate.
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Geometry of a linear 7-element phased array

antenna positioned along the E-plane.

Fig. 1.
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Fig. 2. Comparison of mutual coupling between the

center element and the others as a function of
spacing between the center of either end
element and substrate edge on the E-plane.
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element and substrate edge on the E-plane.
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Fig. 4. Average active element patterns for various

distances between the center of either end
element and substrate edge on the E-plane.
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Table 1. Boresight gain and half-power beamwidth of
average active element patterns for various
distances between the center of either end

element and substrate edge on the E—plane.
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Fig. 5. Simulated E-plane radiation pattern of a fully
excited array for various scan angles with the
spacing (@) d;=0.35A and (b) d=0.75Ao.
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Table 2. Characteristics of simulated E-plane radiation
pattern of a fully excited array for various scan
angles with the spacing dE = 0.35 Ay and dE
= 0.75 Ao
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Table 3. Boresight gain and half-power beamwidth of
average active element patterns for various
distances between the center of element and

substrate edge on the H-plane.
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