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i Patch Antenna Characteristics

= Advantages
= Compact
= Conformal
= Good efficiency
= Easy to produce arrays

= Disadvantages
= Very narrow band
= Non omnidirectional patterns



Antenna Layout

Microstrip Patch Antenna

Dielectric Substrate

Metal Ground Plane

SIDE VIEW TOP VIEW
h <0.02 ﬂg



Equivalent Circult
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Design Equations
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Example: 3 GHz Antenna

= Substrate: Duroid 5880 (¢, = 2.2, h=30 mils)
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Example

SRR
n=20=0577 TR Zyr = /Ry, x 50 = 120 ©

m

R, = 288 Q = input impedance

w; = 0.0442 cm [, = }Tkgl = 1.90 cm




‘L Radiation Patterns
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i Bandwidth performance
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i Directivity performance
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i Efficiency performance

Efficiency
—
N

1.0

Substrate thickness, d/}.,

"o- b L TP
N LT b L TP e, AL
~ “~ L] teee LT T E1:22
\ LT
~
~
~
~
N
~
~
\
) ~
~
~
~
S e-102
N
|
0.05 0.10

11



i Other Feeding Methods

Patch
/ / / /
| I
1 |
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Coaxial line
Probe Feed via Hole Microstrip-Line Edge Feed
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i Circular Polarization
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i Phased arrays

Far Field Amplitude Variations

r1=r2=f3=°'-=fN=f

Far Field Phase Variations
rl =T
o =r +d cosé
ry =r +2d cos6

ry =7+ (N-1)d cos8

1)(kdcos8-9)

N
Array Factor = Z [e/"

i=1



Phased Array Design

Beam direction
Total delay = (N=-1)P

Physical

delay (N-1)d

=N-Dko ¢/ [ N/[e
«—— Constant phase
oo NeAntenna P=ko £ Oors
element

Electrical Phase

delay OOQD o shifter

Element N (N-1) (N-2)
number I

O = kod Siﬂ(@o)
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Phased array example (16x16)
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