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Abstract

The effect of a finite substrate size on the radiation characteristics of a two—element linear E-plane array antenna using
microstrip patch antennas is investigated. The average active element pattern characteristics of two-element E-plane array
antennas printed on different dielectric constant substrates with various substrate sizes and element spacings are analyzed.
Using the average active element pattern, the radiation pattern characteristics of the array antenna versus scan angle is
analyzed. The simulation results show that the diffracted fields of surface waves from substrate edges have a significant
effect on the radiation characteristics of a 2-element E-plane array antenna. The distance between the center of patch
antenna and the substrate edges on the E-plane for the enhancement of radiation characteristics of the array antenna is
about 0.35 ).

Keywords : Microstrip patch antenna, phased array antenna, finite grounded substrate, mutual coupling,
radiation pattern.
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Fig. 2. Schematic diagram of an E-plane active element

pattern composed of various radiation sources
for patch antenna 1 of a two-element E-plane
array antenna using a probe-fed microstrip
patch antenna.
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characteristics in average AEP.

(@) main beam gain and average AEP,

(b) main beam direction 6,,.
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Table 4. Radiation characteristics of the 0.5 and 0.7 A,
spaced 2-element E-plane array antennas
printed on a TLY-5 substrate with the substrate
sizes that correspond to good and bad cases
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Table 5. Radiation characteristics of the 0.5 and 0.7 A,
spaced 2-element E-plane array antennas
printed on a CER-10 substrate with the
Substrate sizes that correspond to good and
bad cases of radiation characteristics in average
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