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ABSTRACT

A filter placed before the radiating element is a crucial component in the front-end of

communication systems, as it allows signals in the desired band to pass while suppressing

those in unwanted bands. Traditionally, filters and antennas are designed separately and

connected through a transmission line, which results in increased size and transition loss.

Evanescent-mode waveguide components offer medium to high power handling capability

in a compact footprint with low loss characteristics. A small cross-section of evanescent-

mode open-ended waveguide (EMOEW) plays an important role in electronic warfare sys-

tems and phased array systems as it provides wide beamwidths. However, the wave admit-

tance of EMOEW is susceptive in nature, while its propagation constant is real; restricting

the propagation of wave. On the other hand, the small aperture of EMOEW does not allow

radiation of wave due to the presence of reflections at the aperture discontinuity.

This dissertation presents the solution by introducing the capacitive discontinuities inside

the EMOEW such that in-band aperture matching and out-of-band filtering response can

be achieved, simultaneously in a compact footprint. In the first work, two high-Q dielectric

resonators (DRs) are mounted inside the EMOEW to provide matching to its small aperture

along with high out-of-band selectivity. The small aperture of EMOEW is responsible for

yielding a wide beam response with an appreciable gain value in a compact form factor.

However, the proposed filtering antenna operates at only a single frequency with a particular

bandwidth. As such, multiple antennas are required in front-end preselection for fixed

spectrum multiband wireless communication systems.

A compact frequency reconfigurable filtering antenna is the second work that is being

presented in this dissertation. It is useful not only for electronic warfare and phased array

systems but also for cognitive radio systems and front-end preselection for fixed-spectrum

multi-band wireless communication systems. The proposed reconfigurable filtering antenna

operates at X-band and provides 10 % of frequency reconfigurability by maintaining the

constant absolute bandwidth and constant realized gain capabilities. As the thermally stable
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reconfigurable filtering antenna is developed using EMOEW, it yields wide beamwidths and

high power handling capability. However, both static and reconfigurable filtering antennas

exhibit reductions in areas but not in their lengths.

Length reduction along with reduced area can be achieved by using dual-mode res-

onators, dictating the third and the fourth work of the dissertation. A dual-mode dielec-

tric resonator-loaded evanescent-mode waveguide-based filtering antenna is presented as the

third work. Two transmission zeros are created at the upper side of the passband, defining

the stopband bandwidth of the filtering antenna. This stopband bandwidth is reconfigured

for adaptive cancellation of adjacent-channel interference. The proposed wide-beam filtering

antenna is the smallest waveguide-based filtering antenna and provides transmission zeros in

evanescent-mode waveguide technology. However, in this case, adjacent-channel interference

can be suppressed only at the upper side of the passband.

In order to allow suppression of adjacent-channel interference both at the upper side

and at the lower side of the passband, a quasi-elliptic response filtering antenna is ideally

suited, which we are going to discuss as the fourth work of this dissertation. In this work,

one of the transmission zeros of the third work is brought down at the lower side of the

passband to allow high out-of-band suppression at both sides of the passband. To do so, an

ellipsoid dual-mode dielectric resonator is utilized to allow radiation of wave in the passband

with two transmission zeros (one at each side of the passband) in the stopband. This is an

ultra-compact design with a quasi-elliptic response in the evanescent-mode waveguide. Ad-

ditionally, the small aperture of EMOEW allows wide E-plane beamwidth with a reasonable

gain value.

All the EMOEW-based filtering antennas - discussed in this dissertation - are thermally

stable, making them useful for variety of high-power applications in a compact footprint,

and can be scaled from microwave-to-mmWave frequency range.
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