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# <~ 4 & : This study proposes the high-gain antenna design for
microwave detection of non-normal tissue. The first
1s an ultra-wideband planar dipole antenna with
symmetrical structure. This design has a directional
radiation to achieve 6dBiantennagain. Instead of the
complicated feeding network, only simple parameter
adjustments are needed to achieve ultra-wide
operation bandwidth of 3.1 ~ 10.6GHz. The second
design is a planar dipole antenna with band-notched
function for ultra-wideband operation. We add one
pair of interference elements on the first antenna
structure. That element is not only introduces a
mismatch between the input port and the antenna, but
also cancel the radiating field over b ~ 6 GHz. A
multiple-input multi-output antenna with ultra-
wideband operation to detect abnormal tissue is also
proposed. By using the design, the early-stage scan
and alignment of abnormal tissue can be obtained.
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Abstract

This study proposes the high-gain antenna design for microwave detection of non-normal tissue. The
first is an ultra-wideband planar dipole antenna with symmetrical structure. This design has a
directional radiation to achieve 6dBiantennagain. Instead of the complicated feeding network, only
simple parameter adjustments are needed to achieve ultra-wide operation bandwidth of 3.1 ~
10.6GHz. The second design is a planar dipole antenna with band-notched function for
ultra-wideband operation. We add one pair of interference elements on the first antenna structure.
That element is not only introduces a mismatch between the input port and the antenna, but also
cancel the radiating field over 5 ~ 6 GHz. A multiple-input multi-output antenna with ultra-wideband
operation to detect abnormal tissue is also proposed. By using the design, the early-stage scan and
alignment of abnormal tissue can be obtained.

Keyword: Ultra-wide-band antenna; Taveling wave antenna;Microwave Detection.
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L INTRODUCTION

In general, the microwave imaging system is promising
for detecting cancerous tissue [1-3]. In the micTowave

Fig. 1. Configuration of the proposed antemma

croniiry, anfennas are importsnt elements in the detecting . EXPFRTMENTAL RESULTS AND DISCUSSIONS
system To effectively emission and receive microwsave The original stucture paramsters for TWE operation
mmwmmmmm mmwmmm[ﬂ:

high directivity and low noise. MMany disclosed literstmmes 1

proposed the monopole amterma [4], bow-tie amtenma [5], - ["_ i :1"_'—

and tepered slot =mtemma (TS5A) [6-8] wsed for the

microwave imaging system Hare, the TSA, which is with wﬂ___ﬁ wﬂ_E_E

the desired characteristics for microwsve IMAZng sysiem, is 1

especially noted However, the TSA"s simple souctare offen Pj; zmmmummm

leads to difficulties in adjusting the impedance. Most TSA
require 3 feeding nerwork desizmed to achiewve the desired
bandwidth.

In this paper, a simple method for desizning 3 novel
resonances characteristic has been presented. In this desipn,
only strucioral parameter admsiments are needed to achieve
ultrs-wideband specificstion (UWEB, 3.1GHz ~ 10.6GHz).
Also, the characteristics for microwsve image system of

O ANTENMA DESIGN
Fig. 1 shows the structore of ulira-wideband dipole

antenna. One set, which consists of an elliptical-arc dipole
arm (radius ) and a tapered microstrip line, is spread on the

upper layer of an FR4 substrate {thickness = 1.6 mm, = ’ EREE EFaeq_-'-uq-l EEETINE

4.4). Another set is spread toward opposite direction on the Fig. 2. Measured and theomstical 5., agtimt & . W=1=28 mm,
lower layer. Such structure former a paralle]l feed and a Wy= LEmm, W, =32 mm, ¥y = 26 mm_

spread angle & between both dipole arms. Here, the The effects of & and F on Sy, are studied in Fiz. 3(a)
parameters r and & have obvious effects on impedance and (b), Tespectively. Only one er is varied in each
maiching between input and antenna and radiation direction. study while others are the same as sk in Fig. 2. In Fig.

(a), the 5,, is degraded with decreasing # while the multi-
resonant modes are slmost unaffected. The vared &, alters
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