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Abstract

In this paper, the effects of ground size on the characteristics such as input resistance, fractional bandwidth, and radiation
efficiency of epsilon negative (ENG) zeroth order resonance (ZOR) antennas were investigated theoratically. Two types of ENG
ZOR antennas were studied: mushroom ENG ZOR antenna with via and via—free defected ground structure (DGS) ENG ZOR
antenna. It was confirmed that the ground size had more effects on the characteristics of a via~free ZOR anterna than those
of mushroom ZOR antenna with via. The via-free antenna could radiate properly with the required size of ground plane since
the size of ground plane should exceed some critical value for DGS to suitably operate. As a height of substrate of mushroom
ZOR antenna with via increased, the fractional bandwidth and radiation efficiency were improved. On the other hand, as a height
of via-free ZOR antenna increased, the fractional bandwidth and radiation efficiency were degraded. Finally, a via—free ZOR
antenna had an advantage of compactness even though its fractional bandwidth is narrow and its radiation efficiency is poor,
compared with thoses of mushroom ZOR antenna with via.
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{o) Equivalent circuit of via~free ENG ZOR
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