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Abstract- In recent years, pulsed microwave imaging in the
gigahertz range has been suggested as a promising
complementing methodology to the currently existing detection
and imaging techniques. This technique is based on significant
electrical contrast between the cancerous and healthy breast
tissue in the microwave range. In this paper, we investigate
tumor detection capabilities of the CPW-fed Elliptical Slot
Antenna with a Tuning Uneven U-shape Stub on flexible liquid
crystal polymer (LCP) in the UWB Microwave range of
frequencies. This topology features excellent capabilities to detect
tumors of different sizes and orientations and could potentially
revolutionize the detection of ultra-small tumors through the use
of antenna-array conformal diagnostic "pouches".
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I. INTRODUCTION
The most widely used method in breast cancer detection is

X-ray mammography. This method has been in use for over 30
years [1]. However, this method has several limitations,
especially when dealing with younger women who have dense
breast tissues. These limitations originate from the fact that
there is a small contrast between healthy and diseased breast
tissue at X-ray frequencies.

Microwave breast cancer detection is primarily motivated
by the large contrast between the electrical parameters of breast
and tumor tissues. In this method, an antenna element is used
to send an ultra-short pulse into the breast and then to collect
the backscattered signal. Information about the size and
location of the tumor can be obtained from this backscattered
signal. Microwave attenuation in breast tissue is low enough
for this purpose [2]. Another advantage of this method is that it
would be non-ionizing and non-invasive. For breast imaging,
we are interested in the 1-1 IGHz range; which guarantees a
balance between the two contradictory needs of better spatial
resolution (higher frequencies) and better penetration depth
(lower frequencies) [3].

The antenna radiator used in this work is a CPW-fed
Elliptical slot antenna on LCP reported in [4]. This uniplanar
compact antenna has return loss below -l0dB and consistent
radiation pattern in the UVvB range of frequencies (1-12GHz).
The antenna has a relatively high gain of 5dBi at 4GHz, which

allows for the directive illumination of specific body areas. The
antenna is fabricated on conformal LCP which makes it
desirable for this particular application, since our final goal
would be to conform the antenna to the breast shape. The
fabricated antenna is shown in Fig. 1. The return loss is shown
in Fig. 2. The overall size of the antenna is only 40mm X
38mm.
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Figure 1. Antenna geometry [4]
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Figure 2. Return loss measurement and simulation [4]
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