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A microstrip patch antenna is a metallic strip or patch mounted 
on a dielectric layer (substrate) over a ground plane.
Useful for high performance in extreme applications: aircraft, 
satellite, missiles, cellphones and electronic devices.

PROS:
They are low profile, conformable, simple and inexpensive to 
manufacture, mechanically robust, and very versatile

CONS:
Low efficiency, low power, high Q, poor polarization purity, poor 
scanning properties, spurious radiation, very narrow frequency 
bandwidth, still large dimensions at high frequencies
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Basic characteristics
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http://antsim.elmag.org/patches/
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Basic characteristics



Feeding Methods
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ÅEasy to fabricate
ÅSimple to match
ÅLow spurious radiation
ÅNarrow bandwidth
ÅGood for low È



Quarter Wave Transformer
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https://www.cst.com/academia/examples/qua
rter-wave-transformer
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Feeding Methods

ÅEasy to fabricate
ÅSimple to match
ÅLow spurious radiation
ÅMatching is easily done by 

changing feed position
ÅNarrow Bandwidth
ÅDifficult to model & simulate
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Feeding Methods

ÅGround plane between substrates
isolates the feed from the 
radiating element, minimizing
interference
ÅSimple to match
ÅModerate spurious radiation
ÅMatching is easily done by 

changing feed position
ÅNarrow Bandwidth
ÅEasy to model & simulate
ÅMost difficult to fabricate
ÅIndependent optimization 

of feed and radiating element
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Feeding Methods

ÅLow Spurious Radiation
ÅLargest Bandwidth
ÅEasy to model & simulate
ÅMore difficult to fabricate
ÅLength of feeding stub and 

width-to-line ratio of patch 
can control match
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Rectangular Patch Analysis
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The rectangular patch is the most widely used configuration for 
microstrip patch antennas.

Transmission-Line Model
It is the easiest approach to model and analyze the microstrip patch 
antenna. It is also less accurate, but gives a good physical insight.

EM Cavity Model
It is more complex than the transmission line model, and it is more 
accurate. It also gives physical insight.

Full-Wave Model
It is the most accurate, versatile, and easiest to simulate of all three 
models. It is also the most complex and has less physical insight. 



Transmission-Line Model
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The transmission-line model represents the microstrip antenna by two 
slots, separated by a low-impedance ὤ transmission line of length ,.
Looking at a cross 
section of the antenna 
(x-y plane), this is 
effectively a non-
homogeneous 
transmission line. 
Fringing effects make 
the microstrip line 
look wider than it is. 
Effective dielectric 
constant is introduced to 
account for this.



Fringing Effects -Effective dielectric
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