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X-Band Substrate Integrated Waveguide Cavity-
backed Patch Antenna

The application is focused on designing a substrate integrated waveguide (SIW) cavity-
backed patch antenna . The cavity-backed antenna structure permits to overcome potential
problems such as heat dissipation and unwanted surface wave modes Full-wave FEM-
based analysis is used to design the antenna, whose frequency responses have been
evaluated for different values of certain geometrical parameters. Compact, single substrate

prototypes are presented. These low cost implementations could be useful in radar and
communication applications.

The SIW technology allows to make cavity-backed antennas. These kinds of antennas have
better performance because suppress the propagation of surface wave, increase the
bandwidth, decrease end-fire radiation, decrease cross-polarization radiation and increase
the applicable frequency range.



SIW Cavity backed Antenna Design Parameters

Dimensions of the cavity backed antenna
Symbol Value(mm) Symbol Value(mm)

Wsub 13.8 Wfeed 1.16
Lsub 20.3 Lfeed 6.5
D 1 Lslot 1.9-2.1
s 2 Wslot 0.5
Substrate: Arlon 25 N Lind 9.5-9.9 Patch 6.65
Er:3.38 , TanD : 0.0025 space 0.5 gap 1
H (thickness) : 0.508 mm




SIW Cavity backed Antenna Design in EMPro
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Radiation Pattern Plot
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Potser radiated (Wakts) 000179134
Effective angle (Steradians) 3.07386
Directivity{dEi) 6.11526
(=ain (dEi) 5.51732
Maximirn inkensity {WatksSkeradian) 0.000552765
Angle of U Max (theta, phi) 12 270
Eftheta) max {mag,phase) 0.662637 106,657
Efphi) max {mag,phase) 0.00173061 156,606
E{x) max {mag,phase) 0.00173061 156,606
Efv) max (mag,phase) 0.645157 -73.3134
Eiz) mazx (mag,phase) 0.13777 -73.3134
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Antenna Parameters
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Contour Plot
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2D Far Field Cuts

- Gain - . Efficiency [%0]- .. . . . . . . ._Gan . . FEficisncy[%].
87037 - - o

e s TS Y

Mag. [dBl]

Mag. [dBi

T - Omea o B e B
Theta (-177.000t0 180.000) ' ' () Theta -I:m
Theta (-177.000 to 180.000; (@ Phi U e _

e Fhi .
Theta -177.000 to 120.000) 21T




