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Abstract:

A microstrip slot antenna is very small and lightweight still it has the problem of back radiation due to
which power loss occurs and the SAR increases. To reduce the back lobe a technique introduces i.e. aperture
coupled microstrip slot antenna which reduces the back lobe as well as increases the bandwidth of the antenna.
Aperture coupled microstrip slot antenna couples the patch antenna with microstripline through an aperture.

Introduction:

At microwave and millimeter wave frequencies microstrip slot antenna (1) becomes very small &
lightweight. In spite of these advantages, it has main disadvantage of back radiation; which limits its use in mobile
communication. To minimize the back radiation a reflector plate behind the slot or a cavity (2-3) may be used.
Reflector plate itself creates undesirable radiation. Using cavity behind the slot it excites higher order mode, which
degrades the performance. Hence aperture coupling can solve back radiation problem. An aperture-coupled design is
proposed for Microstrip slot antenna to improve its radiation pattern as well as bandwidth. It is based on coupling of
an aperture between the patch antenna and Microstrip slot line. The slot shape also affects the radiation patterns by
choosing the proper shape of the slot. We can improve the further radiation characteristic as well as bandwidth by
choosing a suitable combination of the shape of feed and slot; it can be obtained optimum bandwidth with stable
radiation pattern.

An aperture-coupled design is proposed for Microstrip slot antenna to improve its radiation pattern as well
as bandwidth. It is based on coupling of an aperture between the patch antenna and Microstrip slot line.
The first aperture coupled microstrip antenna was introduced in 1985 by D M Pozar (4)
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Figurel: Aperture coupled microstrip slot antenna

The geometry of an aperture coupled microstrip antenna is shown in Fig. 1. It consists of two substrates bonded
together, with a ground plane in between (5). The radiating patch is printed on the top (antenna) substrate, while a
microstrip feedline is printed on the bottom (feed) substrate. A small nonresonant aperture in the ground plane
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couples the patch to the feed line. The bandwidth is essentially that of the patch antenna itself, and is not affected by
the aperture coupling mechanism.
Front to back ratio 13 dB to 14 dB.

The slot shape affects the level of radiation:

The Slot length affects the coupling level and the back radiation level. The slot should be made no larger
than is required for impedance matching. The ratio of slot length to width is typically 1/10.

For maximum coupling, the patch should be centered over the slot. The feed line is positioned at right angle to the
center of the slot.

Since the patch is normally centered over the aperture, magnetic polarization of the slot is the dominant
mechanism for coupling, which depends on the shape and size of the coupling aperture. Hence, it is desirable to use
a shape that has maximum coupling for a given size. This allows the antenna to be impedance-matched with a
smaller aperture. Smaller aperture areas result in lower back radiation levels, leading to less spurious radiation in the
back region and improved efficiency [6].

By adding a slot at the end of the rectangular aperture (i.e., the ‘“H’’-shaped aperture), the field becomes
nearly uniform along the aperture and hence the coupling increases. Thus a dog bone shape or the H shape of the
slot improves the F/B ratio.

Figure2: H shape and the dog bone shape of slot

The feed line affects the level of radiation:

The purpose of the feed line is to carry energy from a connector to the actual antenna and so to launch guided waves
only. An electrically thin substrate with large permittivity is therefore suitable. Another fact that influenced the
selection of the feed substrate is the width of the feed line. The Tee shape feed line improves the F.B ratio [7].

Tee shape

Figure 3: Tee shape feed line

Antenna Design:

For obtaining maximum bandwidth, the following item are required:
* Aperture coupled patch substrate.

* Low permittivity, high dielectric constant of the patch substrate.

* Thick patch substrate, thin feed substrate and resonant slot.

Substrate is chosen RT/Duroid 5880 for the patch antenna and RT/duroid 6006 for Microstrip feed line. For
patch substrate thickness hp = 0.06X, The optimum design frequency is found by some iterations for different value
of ratio (patch resonant frequency/ antenna resonant frequency) aspect ratio affects the band width of patch, it
should be in the range from 0.75 to 0.875. Patch length determines the resonant frequency of the patch and patch
width can be obtained with the help of aspects ratio.
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Figure4: Radiation patterns in E field and H field
Dimension of ground plane must be chosen enough large to replace entirely the infinite ground plane. To
obtain maximum magnetic coupling the position of the patch is placed at the center of the antenna. Position of the
slot is placed below the patch center. The feed line is position at the right angle to the center of slot. Slot length
affects the coupling level and back radiation it should be in the range of 0.1 Xq t0 0.2 A,.

Analysis:

This antenna can be analyzed by full wave moment method (8), which gives almost correct results, and it is
easy to analyze discontinuities of the boundary conditions of the slot. By using Greens function, it can be solved.

Simulation:

To analyze the antenna performance, the simulation tool is used MATLAB .The simulated radiation
patterns in both E field and H field planes are shown in plots.
The simulated patterns are at the g, =2.4 and the f,=12GHz.

Conclusion:

By introducing a coupling of an aperture between the patch and the feed line, it can reduce the back lobe
thus increases the F/B ratio.
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