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This thesis proposes a size reduction technique for microstrip antennas by using a fractal
radiating patch and meta-materials, magnetic resonant structures, yet improving the radiating
properties, including return loss and gain. The patch antennas are designed to operate at 2.4GHz,
the most frequently used in wireless computer networks. Simulated and measured results from the
fractal patches with three iteration numbers, based on triangular, rectangular and pentagonal
shapes, are discussed. The resonant frequency of the antennas decreases as the iteration nﬁmber
and iteration factor increase since the average electrical lethh of the patch is extended; therefore,
smaller size fractal microstrips designed to operate at the desired frequency can be achieved.
Later, magnetic resonant structures or split ring resonators are designed to place near the fractal
patch according to electromagnetic field directions of the radiating waves from the fractal patch.
These well arranged meta-materials enhance the amount of magnetic energy storage in the
system. Hence, the magnetic-electric imbalance is reduced and the antenna bandwidth
automaticajly improves.

The Gain and other radiating characteristics resulting from the new designs are compé.red
to those of the conventional square microstrip antennas as well as the most recent attempt of
fractal approaches. It is found that not only the return loss and gain are improved, but these novel
microstrip antennas presented here also have the patch significantly smaller than other antennas

operating at the same frequency.





