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Abstract: A simple dual band frequency reconfigurable microstrip antenna is presented. The proposed
antenna can be used for S-band and C-band applications. CST Microwave Studio Suite 2014 is used to
implement and simulate the proposed antenna. The effect of slot with two PIN diodes is evaluated and
simulation results were analyzed. The antenna is resonating at 2.84 GHz, 2.88 GHZ, 3.19 GHZ, 3.41
GHZ and 4.02 GHz frequencies..
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L. INTRODUCTION

Reconfigurable antennas are must to meet the growing demand for wireless communications and increased bandwidth.
Size, cost and required hardware can be reduced by using reconfigurable antenna because conventional antenna only
resonate at a single frequency whereas the reconfigurable antenna resonate at different frequencies. Reconfigurable
antennas can adapt to one or more of its radiation characteristics in real time, such as the resonant frequency, the
bandwidth, the radiation pattern, or even the polarization. There are different ways to achieve these changes, and
different techniques have been presented, but all those techniques are based on suitable modifications of the size or
shape of the antenna in order to obtain specific radiation performances [1]. PIN diodes or MEMS switches can be used
to reconfigure the antenna [2]. Reconfigurability has become an important and desired feature of modern, radio-
frequency (RF) systems for wireless and satellite communications [3]. In [4] Slotted reconfigurable antennas for multi-
standard personal communication systems, using varactor diodes as switches for 1.71-1.745 GHz and 2.38-2.43 GHz
presented, but the designed antenna has very narrow bandwidth.

II. ANTENNA GEOMETRY
CST microwave studio 2014 is used to implement the proposed antenna as shown in figurel. FR-4 (lossy) is used as the
substrate material with dielectric constant of 4.3. Patch has the dimension of 36.85X44.29 mm2 and quarter wave
transformer method is used to feed the antenna. On the patch a slot is implemented as shown in figl. By incorporating
two PIN diodes (BAP50 02) in the slot frequency reconfigurability is achieved.
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Figl. The proposed antenna geometry in CST MWS tool
To design the reference antenna following formulae were used [5]:
To find the width of the patch
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Where ¢ = 3 x 10° m/s, fr=Resonating frequency and er= dielectric constant. To find the length of the patch
is used to feed the antenna. On the patch a slot is implemented as shown in figl. By
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Tablel. Different parameters values for proposed antenna

Parameters Width (mm) Length (mm)
Ground/Substrate (Wg, Lg) 73.70 88.58

Patch (W, L) 36.85 28.56
Feeding Line (Wf, Lf) 3.1144 14.9985
Quarter wave Transformer Line 1.2925 15.0144

(Wt, Lt)

Fig2: The reference antenna

I11. RESULTS AND DISCUSSIONS
A. Effect of Spiral Slotted antenna
Patch is modified in the form of square spiral and its performance is evaluated in the CST Microwave studio tool. The
figure2 shows its return loss graph.
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Fig3. Return loss for slotted antenna The slotted antenna is resonating at frequency 4GHz. Return loss is -32 dB,
VSWR is 1.05 and bandwidth is 0.056GHZ. Radiation pattern is shown in figure 3.
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PIN Diodes are used as switches as shown in the figure 1. The proposed antenna is configured for five different
frequencies. Radiation patterns remain same even though frequency of operation changes. Tablel shows the
performance of the simulated slotted antenna with PIN diodes. The figure 5s shows return loss for proposed antenna.
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Fig 5: Return Loss for proposed antenna.

Table 1 (a): For D1 OFF D2 OFF configuration

Parameters D1 OFF D2 OFF
For 2.84 GHz For 4.02GHz
Return Loss (dB) -24.54 -14.15
Bandwidth (GHz) 0.03 0.05
VSWR 1.9 1.39

Table 1 (b): For D1 ON D2 OFF configuration

Parameters D1 ON D2 OFF and D1 OFF D2 ON
For 4.02
For 2.88 GHz For 3.41 GHz GHz
Return Loss (dB) -13.66 -16.04 -16.03
Bandwidth (GHz) 0.02 0.08 0.06
VSWR 1.88 1.99 1.45
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Table 1 (c): For DI OFF D2 ON configuration
D1 ON D2 ON

Parameters  |[For 3.19 GHz [For 4.02GHz
Return Loss (dB) |-14 -17.9
IBandwidth (GHz) (0.09 0.08
VSWR 1.9 1.39

I1I. CONCLUSION
The proposed antenna is frequency reconfigurable by using two PIN diodes. The antenna is resonating between 2.84
GHz and 4.02 GHz. The performance of the antenna is evaluated for different parameters like return loss, bandwidth
and VSWR. The proposed antenna shows that return loss is <-10 dB with better bandwidth.
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