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ABSTRACT

A wide band Minoan double axe antenna fed by a Co- Planar Waveguide for achieving omni-directional radiation
pattern is presented. The proposed antenna is suitable for WLAN 5.2(5.15-5.35GHz) band, WIMAX 2.5/3.5(2.5-
2.69GHz, 3.4-3.69GH2) bands, HiperLAN2 (5.47-5.725 GHZ) and HiSWaNa (5.15-5.25GHz) wireless application
bands. The antenna offers 76% of 2:1 VSWR bandwidth from 2.7GHz to 5.7GHz This configuration delivers
broader bandwidth with acceptable gain and efficiency for a linearly polarized radiation. The simulated and
measured reflection characteristics of the antenna along with the radiation patterns and gain are presented and
discussed.
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INTRODUCTION

The backbone of modern wireless communication heevarious commercial wireless standards usedt$or i
management and the allocated frequency bands ddai equipments use to transmit and receive dateeral
demands are placed on modern antennas designedifiifrequency and multi-mode devices. Primardptennas
need to have high gain, broad bandwidth, embeddsi@liation etc. depending on the type of applaatiThe
interest of using Coplanar Waveguide (CPW)-fed ataantennas have been increasing over in recens gaee
they have many attractive features like low radiatloss, less dispersion, ease of integration witimolithic
microwave integrated circuits (MMIC's).

Extensive research has been done in the field V@& broadband antennas and investigated sevesidjas
using defective ground structure, parasitic elesmamd slots along the length of the monopole whighavailable
in literature [1-3]. Planar monopole antennas haaeived much attention in ultra wideband applaadi due to
the merits of wide impedance bandwidth and omreational radiation patterns. Different kind of UVéRtennas,
which makes uses stubs or slits or fractal elemgngshieve UWB characteristics, have been repangd-6]. A
triple band monopole antenna for wireless body awetavork applications was suggested in [7] usingp@aplex
miniascape structure. The use of fractal geometnjieélectric resonator antennas for bandwidth eobaent was
reported in [8]. A CPW-fed broadband CP antennasemtad in [9] for WIMAX, WLAN and other broadband
communications. Design of a compact multiband &tigd patch antenna with a narrow slot working hree
wireless communication bands allocated by IEEE B®2vorking group for Wi-Max application group isegented
by Sharma et al [10]. Another approach for inciregshe impedance bandwidth of an antenna is lzeta log-
periodic design [11]. CPW-fed slot antennas, hawvvideband radiation characteristics suited for WLANd
domestic wireless networks [12], are also more comin literature.

In all the above designs, the radiating structamescomplex with modification in ground plane usshgts or slits.
In this paper a compact Minoan double axe radiagtngcture fed by a Co-Planar Waveguide for achigwmni-
directional radiation pattern is proposed. Alse #ingle layer substrate is used which enables imdsgration
with active and passive devices. The proposed aat&suitable for WLAN 5.2(5.15-5.35GHz) band, WAM
2.5/3.5(2.5-2.69GHz, 3.4-3.69GHz) bands, HiperLAS27-5.725 GHz) and HiSWaNa (5.15-5.25GHz) wirgles
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application bands. The radiation characteristicefbroadband antenna are measured using an HE8&t@ork
analyzer. Details of the design and experimelesults are presented and discussed in the folloséatjons

GEOMETRY OF THE ANTENNA

The geometry of the antenna fabricated on a-4 substrate of dielectric constant4.4 with loss tangent (tah=

0.02 and height h=1.6mm is shown in Fig. 1. Théadiground 5Q CPW feed is designed for a gapg between
the signal strip of £X Fy and the coplanar ground plane with dimensig X Wg. A circle having diameter g is

atached on the top of the CPW fed monopole geomeitty a hemispherical metal exclusiors on the left and
right edges separated by a distance of G from e#i@dr resulting in the Minoan structure. For thetbdeandwidtr
performance the ground plane isdified by cutting a right triangle of sideggand W;.

@ (b)
Fig. 1 (a) Geometry of the proposed antenna (b) Photograph of the fabricated antenna
(Dg=20, Ds=8, G=10, L s=6.8, Ws=12, F =8.6, F 8.6, Fw=2, g=0.3, L=1.7 and Wy = 1.3 all lengthsare in mm)

RESULTSAND DISCUSSIONS

The proposed antenna is designed and optimizedg uginfrequency domain thr-dimensional full wave
electromagnetic field solver (Ansoft HFSS). The @imedreflection characteristic of the antenna with anthewt
notch in the coplanar ground plane is given in Riglt is observed that, without the notch, thexistetwo well
matched resonances at 3.25 GHz and 5.35 GHz. Biptiteeluction of the notch in the coplanar ground plane, t
second resonance shifts to lower region and imptbeeinput impedance by effectively suppressing ¢kees:
reactance at these resonances. At the optimum njegtigse resonances are merged together to acttie
maximum bandwidth.

The antenna is fabricated on a substrate of theske044)\, and the measured reflection characteristics of
fabricated antenna along with the simulated rem@tshown in Fig 3. The optimum design featuregrgedance
bandwidth of 76% tathe centre frequency of 3.9GHz with sufficienirgand stable radiation characteristics.
small discrepancies between simulated and measweféettion characteristics of the antenna are duehe
tolerance errors in antenna fabricat

The curret distribution at the two resonant frequencieshef designed antenna is shown in Fig. 4. A- wave
variation of current is noticeable in the resomgsitructure at 3GHz. Moreover, the intensity ofrent is maximun
near the ground plane and minimr at the tip of monopole. The surface currents shall-wave variations along
the monopole at 5GHZ with maximum intensity at thieldle and minimum at the ends. In both casestéatimtion
is primarily due to the yomponent and hence it is polarized (g y-direction at two resonant mod

The parametric study for variation in dielectricckness was carried out and the simulated refleattmaracteristic
of the antenna are shown in Fig. 5. When the satestreight is 1.6 mm, the two resonant mode equally well
matched. It is also found that the substrate hérghtences the merging of the quarter wave anél\kale resonar
mode of the monopole.

The impedance matching of the antenna is well aeal\by varying the radius of Minoan exclusiFigure 6
reveals the effect of hemispherical metal exclusionantenna bandwidth. The resonances centere@Gldr and
5GHz are equally well matched to achieve maximumpedance bandwidth only whers = 8mm.
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Fig. 2 Simulated reflection characteristics of the proposed antenna with
and without notch
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Fig. 3 Measured and smulated reflection characteristics of the
proposed antenna
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Fig. 4 Simulated surface current at 3GHz and 5GHz
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Fig. 5 Simulated reflection characteristics of the antenna with substrate
height

S,,, dB

Frequency, GHz

Fig. 6 Simulated reflection characteristics of the antenna with Minoan
exclusion radius

Figure 7 shows the measuredmaar and cros-polar radiation pattern of the antenna at resonémcboth the E
and Hplanes at 3 GHz, and 5 GHespectively. The pattern is found to be c-directional. A constant gain patte
is obtained along the Hlane and along-plane a pattern with two nulls at%and 27¢ degrees is obtained. The
nulls are found to be above and below the lateraumd planes that means above the monopole andhe
connector side. The antenna shows good cross patian level of nearly 10dB along the b-sight direction for
both the frguencies along the principal plan The measured gain of the antenna is given in Figh& designe
antenna has a peak gain of 2.5 dBi and an avemgeofj1.7dBi with an average efficiency greatartt80% in the

operating frequency region.
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Fig.7 Measured radiation patternsat (a) 3GHz and (b) 5GHz
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Fig. 8 Measured gain of the proposed antenna

CONCLUSION

A simple CPW fed monopole antenna structure, fbieasing omni-directional radiation characteristissjtable for
WLAN 5.2(5.15-5.35GHz) band, WiMAX 2.5/3.5(2.5-2@BBiz, 3.4-3.69GHz) bands, HiperLAN2 (5.47-5.725
GHz) and HiSWaNa (5.15-5.25GHz) wireless applicatimnds, having a 2:1 VSWR bandwidth of bandwidth o
76% from 2.7GHz to 5.7GHz. Small antenna desigralisays a compromise between size, bandwidth, and
efficiency. This configuration delivers broader desdth with acceptable gain and efficiency for aehrly
polarized radiation.
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