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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: aircratft,
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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TABLE 14.1 Typical substrates and their parameters

Thickness Frequency
Company Substrate / g, tand
(mm) (GHz)
Duroid®5880 0-40 2.20 0.0009
0.127
1.575
RO 3003 3.175 0-40 3.00 0.0010
Rogers
T e RO 3010 0-10 102 0.0022
0.168
RO 4350 0.508 0-10 3.48 0.0037
1.524
FR4 0.05 -100 0.001 4.70 -
DuPont HK 04J 0.025 0.001 3.50 0.005
Isola IS 410 0.05-32 0.1 540 0.035
Arlon DiClad 870 0.091 0-10 2.33 0.0013
Polyflon Polyguide 0.102 0-10 2.32 0.0005
Neltec NH 9320 3.175 0-10 3.20 0.0024
laconic RF-60A 0.102 0-10 6.15 0.0038
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Side View
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Basic characteristics

Patches of Various Shapes

O @

(a) Square b) Rectangular (c) Dipole (d) Circular (e) Elliptical
(f) Triangular (g) Disc sector (h) Circular ring (i) Ring sector
Fig. 14.2
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Microstrip Feed Line

Feed Line
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A Easy to fabricate

A Simple to match
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A Good for lowE
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Fig. 14.3a
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A Easy to fabricate
A Simple to match
A Low spurious radiation

P A Matching is easily done by
Diclectric / Cil‘(,::hll' microstrip changlng feed POSItIOn
substrate A Narrow Bandwidth
A Difficult to model & simulate

Coaxial connector Ground plane
Fig. 14.3b
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Aperture-Coupled Feed

~7 Paich
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A Moderate spurious radiation
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g7 Miciostnp changing feed position

'y .
Y line

i A Narrow Bandwidth
s V A Easy to model & simulate
A Most difficult to fabricate
Fig. 14.3¢ A Independent optimization

of feed and radiating element
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Proximity-Coupled Feed
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Low Spurious Radiation
A Largest Bandwidth
A Easy to model & simulate
A More difficult to fabricate
A Length of feeding stub anc
width-to-line ratio of patch
can control match
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The rectangular patch is the most widely used configuration for
microstrip patch antennas.

Transmissior_ine 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.

FulFWave 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.
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The transmissiotine model represents the microstrip antenna by tw

slots, separated by a leinmpedanced transmission line of length.
Looking at a cross

section of the antenna

(x-y plane), this is { W}W
effectively a non : A
homogeneous

transmission line.
Fringing effects make

(a) Microstrip line (b) Electric field lines

Ereff
i e

the microstrip line = T
look wider than it is. * |
Effective dielectric (c) Effective dielectric constant Fig. 14.5
constant Is introduced to
account for thlS_ Copyright©2016 by Constantine A. Balanis Chapter 14
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