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Abstract

This thesis includes a theoretical study of the Self-Diplexing Antenna, manufactured with the
Substrate Integrated Waveguide (SIW) technology.

And It includes a study of Resonant Cavities and the methods used to design them and affecting
their resonant modes by especially adding shorting vias, next there is a study of realizing Self-
Diplexing Antenna by adding two ports to the cavity, and creating electrical isolation between
ports by using long slots that provide the required isolation for achieving the Self-Diplexing
property, and finally a method for enhancing bandwidth for transmitting and receiving bands by
introducing shorting vias in cavity structure to merge the different modes of the resonant cavity.
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SIW: Substrate Integrated Waveguide

Q\)L.mé-'ﬂ\

FMSIW: Full Mode Substrate Integrated Waveguide

HMSIW: Half Mode Substrate Integrated Waveguide

SDA: Self-Diplexing Antenna
CBSA: Cavity Backed Slot Antenna
FTBR: Front-to-Back Ratio

FBW: Fractional Bandwidth

TEM: Transverse Electromagnetic Wave

TE: Transverse Electric Wave
TM: Transverse Magnetic Wave
IL: Insertion Loss

SNR: Signal to Noise Ratio
PCB: Printed Circuit Board
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Smith Chart Feed2_Length_Sweep[1-5.8] HFSSDesign2 4
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Radiation Pattern @ F=9.82 GHz
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Properties Proposed Design [16] [17] [18] [26]
Th"(’r'f)”ess 1.57 mm 0.787 mm 1.57 mm 1.58 mm 1.57 mm
Permittivity 2.2 2.2 2.2 2.2 2.2
(&)

Isolation >23dB >25dB >29dB >29dB >20dB
Substrate RT/duroid 5880 RT/duroid 5880 RT/duroid 5880 RT/duroid 5880 RT/duroid 5880
Gai FL 4.4 dBi 4.3 dBi 3.56 dBi 5.75 dBi 5.7 dBi

ain

FH 4.9 dBi 4.2 dBi 5.24 dBi 5.95 dBi 5.94 dBi
ETBR FL 18.4 dB 21 dBi 23 dB Not Mentioned 12 dB
FH 22.3dB 19 dBi 20 dB Not Mentioned 23 dB
EBW FL 3.4% Not Mentioned 1.93% 1.45% 1.04%
FH 5.6% Not Mentioned 2.69% 1.32% 0.91%
Rs:tl{ztrlzn Unidirectional Unidirectional Unidirectional Unidirectional Unidirectional
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Abstract

This thesis includes a theoretical study of the Self-Diplexing Antenna, manufactured with the
Substrate Integrated Waveguide (SIW) technology.

And It includes a study of Resonant Cavities and the methods used to design them and affecting
their resonant modes by especially adding shorting vias, next there is a study of realizing Self-
Diplexing Antenna by adding two ports to the cavity, and creating electrical isolation between
ports by using long slots that provide the required isolation for achieving the Self-Diplexing
property, and finally a method for enhancing bandwidth for transmitting and receiving bands by
introducing shorting vias in cavity structure to merge the different modes of the resonant cavity.
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