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Design and Analysis of Ultra-Wideband Vivaldi Antenna

WANG Fusheng, LIU Shufang, LI Huimin, ZHANG Jingya, SHI Xiaowei

(Xidian University, National Key Laboratory of Antenna and Microwave Technology , Xi’an 710071, Shaanxi, China)

Abstract; For the space of airborne and missile-borne platforms is limited, an ultra-wideband Vivaldi antenna
with double exponential tapered structure is designed. The antenna is fed by the microstrip tapered line, and the
small ultra-wideband balun is integrated with the antenna through the rectangular coplanar stripline impedance
converter to get the bandwidth of 2—18 GHz. The simulation results show that the antenna return loss is less than
—10 dB in the working frequency band of 2— 18 GHz, and the antenna gain can be up to 10.5 dB or more and
maintain a good flatness over the entire frequency band. The measured result is basically consistent with the
simulation result. Then the designed Vivaldi antenna is placed in a metal cavity. and the influence of the metal cavity
on the antenna performance is studied and analyzed. The simulation results show that, when the antenna element is
placed in the metal cavity, the radiation direction is deflected to a certain degree relative to the original radiation
direction. But as the frequency increases, the deflection angle gradually decreases.

Keywords: Vivaldi antenna; balun; double exponentially tapered; high frequency structure simulator (HEFSS) ;
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Fig. 1 Schematic diagram of Vivaldi antenna
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Fig. 4 Current distribution of patch surface of Vivaldi antenna
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