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Abstract—A Compact Printed slot Antenna with rectangular and fork like tuning stubs fed by microstrip line is presented in this paper.This antenna
has a compact dimension of 37x37x1.6 mm3. A square patch as a parasitic element is embedded to increase impedance bandwidth. By using tuning
stubs with feedine , additional resonance gets introduced in the high freq range and hence results in enhanced bandwidth for broadband operation
.Circular slots are being cut in the patch to compensate return loss. Simulated result shows impedance bandwidth of about 198.73% ranging from
(2.38-12.83) GHz using -10 dB reflection coefficient criteria.
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I. INTRODUCTION

Due to attractive features like wide bandwidth, low cost and ease of integration with monolithic 1Cs, demand for printed slot antenna is
increasing rapidly and hence numerous slot antennas have thus been desingned for various application. In [1] a wide slot antenna for broadband
application has employed using forklike tuning stub with feedline. By using this configuration an impedance bandwidth of 1.1GHz has been
realized using 1:1.5 voltage standing wave ratio threshold. By combining standard coplanar waveguide slot antenna with a capacitive CPW,
bandwidth was increased in [2]. It has been shown that a fractional bandwidth of 49% has been realized in [2]. A CPW fed multiband slot
antenna is presented in [3] having signal strip of T-shape and conducting strip being shaped in U. Using -10dB impedance bandwidth criteria
bandwidth of 4.45 GHz ranging from (1.85-6.3)GHz was realized by this configuration. A modified form of microstrip line of L shape has
been choosen to excite the square slot which lead to bandwidth enhancement. Enhancement in bandwith alongwith reduction in size were
obtained in [5] using corner truncated protruded ground plane and an offset feedline. The author showed -10 dB impedance bandwidth of 5.21
GHz in [5].The author showed an enhanced bandwidth using fractal shaped slot antenna fed by microstrip feedline in [6].The author found an
impedance bandwidth of about 2.4 GHz with center frequency 4GHz. Rotated square slot results in an impedance of about 2.2 GHz in [7]. The
author reported an improved bandwidth of 4.29 GHz by just placing parasitic patches on two sides of microstrip feedline. However all these
antennas were in large size and a novel antenna using rotated slot and a rotated patch placed at center was proposed. This newly designed
antenna achieved higher bandwidth and resulted in reduced size compared to antenna in [7]. But bandwidth obtained through various antennas
discussed were not sufficient for various wireless application.

In this paper , a microstrip line fed printed slot antenna is proposed based on the work in [10] and consisting of fork like and rectangular shaped
tuning stubs attached to the feedline. By properly choosing parameters of forklike and position of rectangular stubs, good impedance bandwidth
can be obtained. Simulated result shows an improved bandwidth of 9.94 GHz ranging from (2.83-12.83)GHz which is higher than those
obtained in [10].

Il. ANTENNA GEOMETRY AND DISCUSSION

Fig. 1(a) shows the geometry for proposed antenna and 1(b) is just a simple desing of simulated antenna. This antenna has dimension of
37x37x1.6 mm3.1t is fabricated on FR4 substrate ( relative permittivity €,=4.4) with thickness 1.6 mm?3.This proposed antenna has same
dimension as that of [10] with addition of a fork like tuning stub attached to the feedline. Thus the proposed antenna consist of a rotated square
slot, a rotated patch being rotated at an angle of 45°, and tuning stubs attached to the microstrip feedline. The square slot and square patch are
both printed on one side of dielectric substrate while microstrip line of length 15mm and width 3 mm are on other side of the substrate. For all
metal part in the simulation, copper with thickness of 0.05mm was being used. An electromagnetic solver ANSYS high frequency structure
simulator (based on finite element method (FEM) is used for simulation purpose. The fork like tuning stub consist of three sections in which
two branch sections are having length Is and spacing between their edges is I, and spacing between straight line section and feed is taken as I,
= 0.5mm.All these sections are having same width as that of feedline. Two circular slot of radius 1 mm are made in patch which results in
decrease in the return loss. Distance between center of patch and center of circular slot is taken as 2mm.

As discussed in [9], wide slot size acts as determining element for lowest frequency of operation and the two antenna i.e- the proposed and
reference antenna [10] have almost same lowest frequency point. To excite more resonant mode in order to achieve wider bandwidth, stubs
are being used in our proposed design. The parameters are listed in table 1. Simulated input impedance of the proposed antenna is also shown
in fig 4.
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Table 1
Parameter Value (in mm)
a 4
b 0.5
c 3
d 3.7
L1 6.8
Ls 7
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Fig. 1(b). Design for proposed antenna
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Fig 2 .Simuated Result of Proposed antenna.
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Fig 3. Simulated VSWR for the proposed anenna.

4 N
E
G ,——im(Z(1,1)) (]
8 re(2(1,1)) [}
S
2
E
Frequency(GHz)

-

/

Fig 4. Simulated input impeadnce of proposed antenna.

From [10] it can be analyzed that the current distribution along the length of the antenna changes by making changes in stub lengths. Simulated
input impedance for the proposed antenna is depicted in fig 4. By seeing the result obtained in [10] for input impedance we can say that major
difference occurs in imaginary part in low frequency range.Since imaginary part is mainly capacitive and hence it can be said that reactance
due to stubs are mainly inductive for the proposed antenna.

111 RESULTS AND DISCUSSION

(A) Impedance characteristics of Proposed Antenna-Simulated result of the proposed antenna is shown in fig 2.1t shows that the
proposed antenna has wider operating bandwidth of 9.94 GHz which is nearly two times igher than that of the refernce antenna. The
simulated result for VSWR is also shown in fig 3.

(B) Radiation characteristics of proposed antenna- Simulated results for radiation pattern at adifferent frequencies are shown in fig 5.
The results are obtained for two principal planeswhich are xz-plane ( phi=0°) and aayz- plane (phi=90°). It is observed that pattern is
fairly good at frequency of 3.5 GHz and 4.2 GHz.As it is clear from the patterns that nt only it radiates well at these two frequencies
but also it gud radiation strength. The two field i.e- electric and magnetic field are having good strength at 3.5 and 4.2 GHz. And hence
by just seeing the pattern we can say that it worsen at higher frequency and radiates better at low frequency range.
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(a) Simulated radiation Pattern at 3.5 GHz
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(c) Simulated radiation pattern at 5 GHz.
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(e) Simulated result of radiation pattern at 6.5 GHz.

111 CONCLUSION

From the simulated result of proposed antenna we can say that this antenna achieves higher operating bandwidth of 9.93 GHz which is higher
than that in [10].The two stubs used helps in increasing bandwidth and reduction in return loss. Radiation patterns at various frequencies has
obtained which shows that the proposed antenna radiates well at lower frequencies. This indicates that proposed antenna helps in improving
bandwidth and hence can be suitable for broadband operation. In future work focus will be on improving radiation patterns.
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