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ABSTRACT

In this thesis, fractal linear antenna arrays are designed with linear dipole
and Koch dipole fractal elements with uniform and non-uniform (Dolph
and Fractal) current amplitude feeding coefficients. Several design models
have been suggested and compared 1o choose the best design model.
MATLAB programming language version 7.6 (R2008a) and 4NEC2
software package are used to simulate the fractal arrays and find the results
of the radiation patterns and input impedance for each array element at
different resonant frequencies.

Two types of fractal linear antenna arrays (Cantor and reconfigurable
fractal linear arrays) have been designed with 3,/2 dipole elements around
2700MHz design frequency for an array and element.

It has been found that Cantor [ractal linear antenna array with Dolph
current amplitude feeding coefficients has (15.5% and 3 1.9%) lower SLL
than that with uniform and fractal current amplitude feeding coefficients,
respectively. Also, it has 1.19% lower directi vity than with uniform current
amplitude feeding coefficients and 14.6% higher directivity than with
fractal current amplitude feeding coefficients. The input impedance is
approximately the same with small imaginary parts when the array is fed
by uniform and Dolph current amplitude feeding coefficients, while the
imaginary part is increased with fractal current amplitude feeding
coefficients,

Fractal radiation pattern is obtained with reconfigurable fractal linear
antenna array with four bands of opcration, where at the first band the array
radiation pattern with fractal current amplitude feeding coefficients has
(54.56% and 69.44%) lower SLL than with uniform and Dolph current

amplitude feeding coefficients, while at the second band (35.88% and
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II
(50.23% and 40.13%) lower than with uniform and Dolph current

amplitude feeding coefficients, where these values are reduced to (12.92%
and 10.8%) at the second band, and (5.64% and 3.83%) at the third band.
The input impedance is approximately the same with uniform and non-
uniform current amplitude feeding coefficients.

Five niodels have been prop.osed to the design of Cantor fractal linear
antenna array with Koch fractal elements with uniform and non-uniform
(Dolph and Fractal) current amplitude feeding coefficients. Each model
will be designed at different array design frequency (750MHz, 1500MHz,
2250MHz, 545MHz, 1580MHz) related to the element design frequency
(750MHz), which will be constant with all models.

The frequencies selected in the UHF band are used in many applications
In communication systems such as global system mobile (GSM), wireless
local area network (WLAN), worldwide interoperability for microwave
access (WIMAX) .... etc.

It has been found that the multiband property is improved when fractal
elements are used in fractal afrajrs, where the number of the resulting
resonant frequencies will be more than the element and array resonant
frequencies together. Model 3 (fc=2250MHz) is chosen to be the best
design model since it has 13 resonant frequency with 5 frequency groups,
at which the array performance coincides with respect to the radiation
pattern and input impedance, when the array is fed by uniform and Dolph
current amplitude feeding coefficients, while 9 resonant frequencies with 2

frequency groups are obtained when the array is fed by fractal current

amplitude feeding coefficients,
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