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( Design of an E-Patch Antenna on the U-Shaped Ground Plane)
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Abstract

In this paper, an E-patch antenna on the U-shaped ground plane is designed and experimental studied. In order to
reduce to cross-polarization level and to enhance the gain of the microstrip pafch antenna, a U-shaped ground plane is
employed in the microstrip patch antenna. As a main radiator, an E-shaped patch is used to reduce the antenna size as
small as possible. Also to enhance the bandwidth of the antenna, a substrate of the lowest permittivity of which thickness
as thick as possible is used and a rectangular patch is overlaid on the air substrate of the E-shaped patch antenna. The
radiation characteristics of the antenna are calculated by CST Microwave Studio 50 simulation software. Experimental
results show that by increasing the height of the sidewall of the ground plane, the antenna gain is increased and the
Cross— polanzatlon level is decreased.
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Fig. 1. The layout of the E-shaped patch.
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Fig. 2. Return loss variations due to Lgllength) and
Wlwidth) of the E-shaped patch (a) Return
loss of the E-shaped patch depending on the
slot length variation (b} Retun loss of the
E-shaped patch depending on the slot width
variation.
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Table 1. Antenna specifications.
Specification
Operating Frequency| 15GHz~2.3GHz(800MHz)
Polarization Linear Polarization
Returmn Loss less than ~10dB
VSWR less than 2.0
E 2 3st&71% 74

Table 2. Substrate specifications.

Specification
Metal thickness Imm
Substrate thickness 13.3mm
Dielectric constant 1(air)
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Table 3. Superstrate specifications.

Specification
Superstrate thickness | 1mm
Dielectric constant 1{air)
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Fig. 3. Dimension of an E-shaped patch antenna on
the U-shaped ground plane.
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Fig. 5. Calculated retumn loss of the E-patch antenna
on the U-shaped ground plane(H=7.5 mm).
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Fig. 6. Calculated retum loss of the E-patch antenna
on the U-shaped ground plane(H=15 mm).
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