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A Tapered Slot Antenna with Asymmetric Corrugations
for a Microwave Brain Imaging System
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Abstract

Recently, a brain imaging system with microwave devices has been proposed. The brain imaging system requires
a small antenna which has ultra wide band(UWB) operating frequency bandwidth(0.5~2 GHz) and non-varying bore-
sight of antenna over the frequency band. This paper proposes asymmetric corrugations on a tapered slot antenna (TSA)
so that the size of the TSA is reduced by 14 % while 10 dB return loss bandwidth is satisfied over the operating frequ-
ency band from 0.5 GHz to 2 GHz. A miniaturized TSA with symmetric corrugations shows tilted boresight whilst
frequency is getting lower; however, the proposed TSA with asymmetric corrugations maintains direction of boresight
for different frequencies. This enhancements make an asymmetric corrugated TSA meet the requirement of the brain

imaing system.
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Fig. 1. Configurations of the proposed antenna.
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Table 1. Variable value of exponential function for
flare in asymmetric corrugations TSA.

a b c d
Flare 1 1 0.0011 2.5 17.75
Flare 2 -1 —0.0011 2.5 —17.75
Flare 3 1 0.0011 2.5 37.75
Flare 4 -1 —0.0011 2.5 —27.75
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Fig. 2. Photographs of the manufactured antennas.
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Fig. 3. Simulation results of three types of TSAs.
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