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Abstract— The advancement in the field of wireless 

communication and medical field lead to the increased usage of 

implantable devices for the diagnosis and monitoring .The 

research booms as the demands for the implantable devices 

increases day by day. The paper presents a circular patch 

antenna operating at 1.8 - 2.50 GHz frequency range. The 

antenna can be used for the microwave imaging of cancer cells. 

The key element in the imaging system is the radiating element. 

The designed antenna is low profile, compact. The results are 

obtained using HFSS and shows that the antenna has better 

radiation characteristics.  

Keywords— Dual band antenna, circular patch, reconfigurable, 

medical imaging  

I.  INTRODUCTION  

This To enhance the nature of life many peoples rely on 
implantable medical devices. Radio frequency connected 
implantable restorative gadgets are as of now being used for a 
wide assortment of uses, including temperature screens, 
pacemakers and other devices [1]. As innovation keeps on 
advancing, new implantable therapeutic gadgets are being 
produced, and their utilization is relied upon to quickly 
increment from an effectively expansive base [2].  

In any case, concentrate is on the MICS band, in light of 
its focal points of being accessible worldwide and being 
achievable with less power consumption and ease circuits, 
dependably supporting high-information rate transmissions, 
falling inside a moderately low-clamor bit of the range, fitting 
little reception apparatus outlines, and acceptably proliferating 
through human tissue [3]. A key and basic part of RF-
connected implantable therapeutic gadgets is the incorporated 
implantable reception apparatus, which empowers 
bidirectional correspondence with the outside 
observing/control gear. Fix outlines are as of now accepting 
extensive consideration for implantable reception apparatuses, 
on the grounds that they are exceptionally adaptable in 
configuration, shape, and likeness, along these lines taking 
into consideration moderately simple scaling down and 

incorporation into the state of the implantable therapeutic 
gadget. In a sensible situation, implantable fix reception 
apparatuses will be mounted on the current equipment. 

Microwave imaging can be characterized as observing the 
interior structure of a question by enlightening the protest with 
low power electromagnetic fields at microwave 
frequencies[4]. A receiving wire is utilized to light up the 
question with microwaves which goes through the protest and 
is then identified with the beneficiary radio wire. Another 
method is to utilize reflections which are identified with a 
similar transmitter that is lighting up the protest. The 
deliberate information can be handled utilizing recreation 
calculation to give data on the perplexing dielectric 
permittivity of the dispersing object.  

Microwave imaging framework depends on the crucial 
property that threatening tumor has higher water content and 
consequently have higher dielectric properties than ordinary 
bosom tissues which have low water content. In this way, 
solid dispersing happens at the limit between ordinary tissues 
and sores. The key part of a versatile imaging framework 
requires reception apparatus with multiband operation and 
littler measurement. A few UWB receiving wire plans have 
been proposed for use in medicinal imaging frameworks. A 
portion of the proposed receiving wires have non-planar 
structure while others have low pick up and poor return 
misfortune[5]. Larger part of the minimal UWB reception 
apparatus displayed in writing show omni directional radiation 
designs with generally low pick up. These sorts of receiving 
wires are appropriate for the short run indoor and outside 
correspondence. Be that as it may, for radar frameworks, for 
example, microwave imaging frameworks for identification of 
tumor in ladies' bosom a direct pick up receiving wire is 
favored. Among few options, a microstrip reception apparatus 
was picked because of the straightforwardness in plan and 
creation and can be utilized in a planar whole coupled exhibit 
arrangement for imaging applications.  

A conformal broadband microstrip reception apparatus is 
appropriate for this sort of use. The traditional microstrip 
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reception apparatus experiences a noteworthy detriment that it 
has a limited data transmission [6]. This has started examine in 
various ways, one of which is by utilizing fractal molded radio 
wire components. The connection between reception apparatus 
measurements and wavelength λ states that, if the radio wire 
estimate is not exactly λ/4, at that point receiving wire isn't 
powerful in light of the fact that radiation protection, pick up 
and data transfer capacity is diminished and consequently 
radio wire measure is expanded. Fractal geometry is a decent 
answer for these issues. These structures have self 
comparative properties and partial measurements. 

There are N quantities of components accessible for the 
reconfiguration of recurrence. The component which adjusts 
the electrical length of reception apparatuses and in the 
meantime keeps up the radiation attributes is more compelling. 
The working recurrence and the electrical length of the 
receiving wire can be adjusted by electronic or mechanical 
means. The nonstop tuning of recurrence is finished with help 
varactor diodes otherwise called tuning diodes or capacitance 
diodes [7]. With the utilization of variable capacitance 
property of varactor diodes the receiving wires working 
recurrence is shifted. As the connected switch voltage shifts 
the working recurrence of the receiving wire is likewise 
changed. At the point when the capacitance of the diode 
shifted the present conveyance over the receiving wire is 
additionally differed. Consequently the radio wire is 
reconfigured to work in various frequencies. The 
reconfiguration when accomplished with the PIN diode it 
offers minimized and solid exchanging operations. RF-MEMS 
offer quick exchanging radio wires [8]-[13]. Receiving wires 
outlined with MEMS switch offers various functionalities to 
such an extent that individual band can be doled out for 
various applications. The RF reception apparatus switches are 
kept at the radiation edges to offer reconfigurability in 
Microstrip fix receiving wires. In the opening reception 
apparatuses the switch are presented between the holes of 
space to and offers the adjustment in recurrence. 

II. ANTENNA GEOMETRY  

 The antenna is design uses FR4 substrate whose 
dielectric constant is 4.4. Two stacked substrates with the 
thickness of 3.17 mm are encircled by four semi sector patches 
on upper layer. Center tapped feeding is employed here. The 
DC lines, shorting pin and every one of the inductors have 
immaterial impact on the receiving wire execution and are 
dispensed with in the following examination of radio wire 
attributes. The thicker the material, the more transfer speed, 
especially at the low recurrence end. In any case, if the 
substrate turns out to be too thick, surface waves are created 
and exhibit examining execution and productivity is lost. 

 

 

Fig .1 Design of circular Patch antenna 

III. RESULTS AND DISCUSSION 

Multiband circular reconfigurable antenna for medical 
imaging system is designed using Ansoft HFSS. Measured 
results of return loss, VSWR and radiation pattern are 
displayed. At 2.33 GHz operating frequency the return loss 
value observed as -10.66 dB. For microstrip patch antenna the 
VSWR value should be in the range of 1 to 2. The observed 
VSWR value at operating frequency is 1.66.  

 

Fig .2 Return loss of the Designed Antenna 
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Fig .3 VSWR of the Designed Antenna 

A design is "isotropic" if the radiation design is the same 
every which way. Reception apparatuses with isotropic 
radiation designs don't exist by and by, however are 
infrequently examined as a methods for correlation with 
genuine radio wires. A few radio wires may likewise be 
depicted as "omnidirectional", which for a genuine reception 
apparatus implies that the radiation design is isotropic in a 
solitary plane. 
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Fig .4 Radiation pattern of the Designed Antenna 0 degree 

IV. CONCLUSION 

A low profile dual band circular patch antenna has been 

presented. Eight pin diodes can be used to switch on and off 

the antenna to achieve a dual band operation. For basic proof 

of concept a strip is used to choose the dual band operation. 

Good simulation results achieved to operate this antenna in 

ISM band.  
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