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A Design of A Miniaturized Zeroth order Resonance Patch Antennawith Broad Beam Width
ZHANG Cheng-hui,CAO Xiang-yu,GAO Jun LI Wen-qiang ZHAO Yi

(Information and Navigation College, Air Force Engineering University Xi,an 710077 China)
Abstract In this paper a novel miniaturized Zeroth order Resonance (ZOR) patch antenna with broad beam
width is presented. By inserting a centre-symmetric zeroth order resonance structure around circular micro
-strip patch antenna combined the TMO1 mode and ZOR mode induced by the circular patch and mushroom
patch respectively miniaturization and broadened beam width are realized simultaneously. The half power
beam width of E plane and H plane are 114.7<and 144.7< respectively compared with the originalmicros-
trip antenna the E plane and H plane HP BW of the new antenna is greatly broadened by 66.5% and 60.
1%. Meanwhile the resonant frequency is shifted from 14.04 GHz to 7.32 GHz and the electric size is re-
duced from 1.9 X1.9 X0.1 t0 0.9 X0.9 X0.01 to realize 52.1% miniaturization.Finally the measure-
ments show good agreement with the simulated one which validates the correctness of the design.
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Fig. 5 Pattern of the designed antenna
at different frequencies
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Fig. 6 The pattem of the designed and origiral antenna
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Fig. 7 The interference to antenna by the gap width
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Fig. 8 The interference to antenna by Lp
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Fig. 9 The interference to antenna by Wp
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Tab. 1 Characteristics of the antenna vs Lp
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Tab. 2 Characteristics of the antenna vs Wp

1
Lp/mm /0o/GHz
3.0 7.58 110.3
32 7.48 107.4
3.4 7.38 102.6
36 7.3 9.7
38 7.30 95.4
4.0 7.28 0.3
2
WP/mm /0/GHz
4.0 7.86 17.4
4.2 7.68 148.1
4.4 7.54 115.8
46 7.38 107.3
48 7.26 100.9
5.0 7.14 771
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Fig. 11 Photogragh of fabricated antenna
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Fig. 12 Measured results
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