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Abstract: The study of microstrip patch antennas has made great progress in recent years. When microstrip antennas
are compared with conventional antennas, the microstrip patch antennas have more advantages and better prospects.
They are lighter in weight, low volume, low cost, smaller in dimension and ease of fabrication and conformity.
Moreover, the microstrip patch antennas can provide dual and circular polarizations, dual-frequency operation,
frequency agility, feed line flexibility, beam scanning and omnidirectional patterning. In this paper we discuss about the
microstrip antenna and its different types of configurations.
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I. INTRODUCTION
In high performance, aircraft spacecraft, satellite and in
missile applications where the performance, size, cost,
ease of installation and aerodynamic profiles are
constraints, so that the low profile antennas are
required.There are many government and commercial
applications like mobile and wireless communications
have similar specifications. Microstrip antennas are used
because of the advantages it possess to meet these
requirements. Microstrip antennas are inexpensive and it
can be integrated with the Printed Circuit Boards. They are
mechanically robust when mounted on rigid surfaces.
When particular patch shapes are selected then they are
unique in terms of resonant frequency, pattern impedance
and polarization. The gain of microstrip antennas can be
increased by building a broadside antenna array. By
exciting a number of microstrip antenna elements to make
them radiate in the same phase at the broadside direction.
The efficiency can be improved by increasing the height of
the substrate.

There are many types of substrates that can be used for the
design of microstrip antennas and their dielectric constants
are in the range of 2.2 ≤ εr ≤ 12.The thick substrates are
usually preferred whose dielectric constant is in the lower
end of the range because they provide better efficiency,
larger bandwidth, loosely bounded fields for radiation but
at the expense of larger element size. The height of the
substrate should be in the range h << λo, usually 0.003 λo
≤ h ≤ 0.05 λo. The radiating elements and feed lines are
usually photoetched on the dielectric substrate.

III.CONFIGURATIONS OF MICROSTRIP PATCH
ANTENNAS
A. MULTIPLE STACKED ELEMENTS
The multiple stacked microstrip patch antennas have a
driven patch and many parasitic elements placed under the
driven patch as shown in the Fig 3.1. The elements that are
stacked together makes the antenna to operate in different
frequencies[3]. The parasitic patches are at different
heights under driven patch so that the advantages will be
II. MICROSTRIP ANTENNA AND ITS
several bands or frequencies, similar bandwidth and gain.
CHARACTERISTICS
The etched capacitor on the driven patch cancels the high
The microstrip antennas are also called patch antennas.
inductive effects of coaxial probe and thus the antenna
These are narrow band and wide beam antennas. It
matched to self impedance of 50 ohms.
consists of a patch which is very thin and is placed above a
ground plane. The patch is very thin (t << λo where λo is
the free space wavelength).The microstrip antenna is
designed so its pattern maximum is normal to the
patch(broadside radiator). For a rectangular patch the
length L is usually λo/3 < L < λo/2. The strip and the
ground plane are separated by a dielectric sheet as shown
in the Fig 2.1.
Fig3.1. Multiple stacked patch elements
B. DUAL AND MULTIBAND U-SLOT PATCH
ANTENNAS
A wideband patch antenna is fed by a L-probe can be
designed for dual and multiband applications. U-slot was
designed to introduce band notch for minimizing
interference. By cutting U-slots on the patch band notches
are introduced within the matching band resulting in
Fig2. 1. Microstrip Patch Antennas
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multiband operation. When a U-slot is made on the patch a
notch is introduced and a dual band antenna is
obtained[4].When two U-slots are made two notches are
introduced and a triple band antenna results as shown in
the Fig 3.2.
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Fig 3.2. U-slot patch antenna
C. DUAL-BAND FOUR ELEMENT BROADSIDE
PATCH ANTENNA ARRAYS
The patch antenna array is built by feeding four element
patch antennas
through a feeding patch by parasitic
coupling as shown in the Fig 3.3. Similar to Electrically
Steerable Passive Array Radiator which means a driven
element is directly excited from the power source and
other radiating elements are excited through mutual
coupling.
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Fig3.2 Four element parasitically fed patch antenna array
Here similar to ESPAR energy is fed through the center
patch to the four antenna elements through capacitive
gaps[4]. The feeding network is simpler.
V.CONCLUSION
A detailed survey on different configurations of microstrip
patch antennas is presented in this paper. Some effects of
the disadvantages like low power handling and lower gain
can be overcome through an array configuration.
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