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Abstract

Phased array antenna systems a€ commonly used for radar as well as wireless
communications applications. These phased array systems typically require
thousands of phase shifters, the amount ofwhich is about 45olo of the total system
expense. Low cost and simple designs are vefy important for affordable systems
In this dissertation two aspects in high pertormance' low cost phased array
systems design are investigated. The first is the development of new low cost
continuous tiansverse stub (CTS) antennas while the other includes the
developmeni of novel analog feroelectric phase shifters The two technologies afe
then combined in an integrated approach lo fom a novel antenna afiay design with
linear polarization and electronic beam steering capabilities
The new CTS antenna employs a coplanar microstrip feed network which makes

it a low cost alternative to the traditional waveguide based CTS technology The
newly patented antenna combines the advantages of the parallel plate waveguide
and Uaxial feed approaches into a compact planar design with a unidirectional
beam pattern. Prototypes of a single and three elements coplanar waveguide CTS
array is designed and conshucted and both the radiation patterns and impeclance
mat;hing chaGcteristics aae experimentally evaluated. Excellent agreement
between measured results and simulation data obtained using WIPL_D software is
observeo.
The analog ferroelectric phase shifter, on the other hand, employs a multi

dielectric substrate and includes a thin layer of silicon dioxide between the signal
conductors and the tunable ferroelectric materialto reduce the insertion losses and
pfoduce good impedance matching. The phase shifter design was evaluated
thfough commercial software as well as by using a spectlal domain based
analyiical approach. lt is shown that, unlike ea ier designs' the addition of the
silic;n dioxide layer contributed significantly to enhancing the device peformance
inctuding the impedance matching, reduction in the inserlion loss' and a three fold
increas; in figure of merit (defined as the phase change/dB) from that of the direcl
metallization approach. The effect of the anisotropic properties of the ferroelectric
material on the device pe{ormance was also examined and it is shown that th€
coplanar geometry allows one to model the ferroelectric using an isotropic
representalion, thus allowing the use of soflware packages such as WIPL-D'
Furthermore, a novel via-based biasing approach is described and simuiation
results show its adequate performance in the pfoposed muliilayer phase shiftel
desgn.
Th; integrated coplanar waveguide phased antenna array design with bean

steering capabilities is then simulated using WIPL-D software Simulation results
demonikates linear polarization, superior polarizaiion purity' and up to +/- 20o o
beam scanning between the unbiased and biased states of the ferroelectric phas€

shifter.
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