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bandwidth is presented in this paper. The antenna is resonating at the cent ency of
4.2 GHz with return loss of -40 dB. The proposed nya +provides pedance
bandwidth of 110% and VSWR < 1.02 which is close t The pr d antenna is
excited by coaxial feed and analyzed by using H oftware. T posed multi U-
slotted microstrip antenna is suitable for Blue i- FI\ , WiMax wireless
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1. Introduction s\\

With tremendous growth reless con@caﬂons technology since many decades,

communications.

the design of compact, | rofile, a%& and antennas for wireless communications
is a major challenge tenna d researchers. Microstrip patch antennas are
commonly used n iretess co nications like Bluetooth, Wi-Fi, WLAN, WiMax
appllcatlons In helr ivg features such as conformal nature, easy to feed and
design, c lon cost st nature, less weight, and easy to integrate with
monollthl ave ed circuits (MMIC). However, standard microstrip patch
antennas ca 6 satls andW|dth requirements for most wireless communication
systems because o narrow bandwidth. This inherent drawback poses design
challenge for t ostrip antenna designer to meet the requirements of wireless
communicatio 2]. Recently, various methods have been proposed to enhance the

bandwidt: the*microstrip antenna which includes the use of thicker substrates, use of
differen %‘l’shapes, use of various impedance matching and feeding techniques, use of
stac @rostrip patches and parasitically coupled or gap-coupled patches, the use of

pins and slots on the patch [3-14]. Use of thicker substrate between the patch and
%d plane will substantially increase the bandwidth of the microstrip antenna [3].
Urifortunately, using thick substrate will cause surface wave modes that will increase
mutual coupling in antenna arrays. Microstrip antenna with different patch shapes also
increases the bandwidth. Ge Y et al., proposed E-shaped patch antennas to enhance the
bandwidth for high-speed wireless networks [4]. In [5], Ali et al., presented W-shaped
patch antenna to improve the bandwidth for wireless communications. Type of feeding
technique also affects the bandwidth parameter of antenna. Probe fed stacked patch
antenna to increase bandwidth for wideband applications is reported in [6]. In [7-9],
Ansari et al., proposed a broadband stacked U-slot microstrip patch antenna, gap-coupled
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or parasitically stacked annular ring microstrip antenna, and shorting pin loaded half disk
patch antenna to improve the impedance bandwidth for wideband communications.
Several slot antennas with different shapes such as H-slot, E-slot, L-slot and U-slot are
presented to enhance the bandwidth of the antenna in [10-13]. Microstrip square shaped
ring slot antenna filled by an H-shape slot for UWB applications is investigated in [10].
This structure is fed by a single microstrip line with a fork like-tuning stub provides the
bandwidth of 19%. In [11], authors proposed E-shaped slot antenna which is fed by CPW
and microstrip line providing bandwidth of nearly 140%. Non-symmetric ground A/4 open
slot antenna for wideband operation is reported in [12]. Broadband asymmetric u-slot
patch antenna with narrow probe to enhance bandwidth for wideband communications is
reported in [13]. Impedance bandwidth of 30% is obtained from this design. Vedaprabhu
et al., proposed an antenna which uses a patch antenna with two U-shaped slots to achieve
dual band operation along with wideband characteristics [14]. In this paper, a novel multi
U-slotted microstrip patch antenna with improved bandwidth is presented. M
shaped slots are introduced on a single patch to improve the bandwidth. The
antenna is resonating at the center frequency of 4.2 GHz. The return los

obtained from the designed structure with improved impedance bandwi t % and
acceptable VSWR of < 1.02 which is close to unity. Th sed an d coaxial
feed and results are analyzed by using HFSS softwar, e pro o0se enna is best

suitable for wireless communication technologies. O

2. Proposed Multi U-Slot Antenna De@
h six |

The proposed antenna has been desig idual U-slots with varying
dimensions on a single patch to work at @z reso requency A single U-slotted
antenna has been previously report % pr VN@‘ impedance bandwidth of 30%.
The slots are arranged on the pa {J that -slots face other three U-slots as
shown in the Fig 1. FR4 is used\a substr the thickness of 5mm which has the
dielectric constant value o 4. The a is given coaxial feed with appropriate
inner and outer conducto dius of 2 .8mm respectively. The position of feed is
placed at left- bottom of the p aving spacing of 5 mm from each side. The
dimensions of the% ahd the sI re mentioned in the Table 1.

ble 1. D n5|ons of the Proposed Antenna

Para Dimension (mm)

Patch | (L) 50
Pat idth (W) 50
te thickness (X) 5

4®engths (L1, L2, L3) 19, 14,9
\ l lot widths (W1, W2,W3) 30, 20, 10

Slot thickness (t) 2
Slot distance (d) 3

O Inner conductor radius (r) 2
@ Outer conductor radius (R) 3.8
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Figure 1. Geometry of Proposed Multi U-slotted Antenna (Top view)

<
3. Results and Discussions zy
S5 i

The design of proposed multi U-slotted microstrip antenna using Anséft S is
shown in Figure 2. The microstrip antenna parameters sych s ret Voltage
Standing Wave Ratio (VSWR), radiation patterns, an E—ﬁd H—fi@ributions are
discussed and analysed in the subsequent sections usingQ\ S se% 4
0\6

S Design of Proposed multi U-slotted Antenna

e ‘;bé

3.1. Return Loé >
Return_lgss issvthe ratio of amount power reflected to the power delivered generally
represen egative logarithmic dB. The minimum the return loss better the antenna
perfor . The return loss plot of the designed antenna is shown in the Figure 3. The
antenna is resonating at the center frequency of 4.2 GHz. From the return loss
% s observed that -40dB of return loss is obtained from the proposed multi U-slotted
amenna
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Figure 3. Return Loss Plot of Proposed Multi U-slotted Antenna ?\

The impedance bandwidth can be measured from the retyrn loss pl antenna.
Impedance bandwidth of 110% is obtained from the p multi ted antenna
which is very better than previously proposed slot ant » The is measured

between the frequencies from 1.8GHz to 6.2GHz rved from Figure

i i . . @ 110%\K/

3.2. VSWR
The VSWR is a measuring para h|c ates the impedance mismatch
on I er the VSWR, greater is the

between the antenna and the tra

mismatch. VSWR of close to uni ecomme or most wireless communications.
The plot between VSWR and §r ncy,o ration is shown in Figure 4. From the
VSWR plot, the VSWR of p

sed % otted antenna is observed to be < 1.02
which is almost equal to w
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Figure 4. VSWR Plot of Proposed multi U-slotted Antenna

3.3. Radiation Pattern

Radiation pattern is the graphical representation radiation properties of the antenna and
it shows the variation of power radiated by the antenna as a function of the direction. The
radiation pattern also represents the relative strength of the radiated field in different
directions from the antenna, at a constant distance. Radiation pattern of proposed multi U-
slotted antenna is shown in Figure 5. The radiation characteristics of the designed antenna
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is represented by the 2D radiation pattern at Phi=0 deg, Phi=90 deg for all theta as
observed from the Figure 5.

180 Q V
Figure 5. Radiation Pattern of Propos@ulti U-N Antenna
3.4. Electric-field Distribution x@Q ’\6

*
The electric field distribution on the

the pa escribes the direction of electric
field lines at each point in the fiel Iy, t f the electric field lines is from
electric -field) plot for the proposed multi
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Figure 6. E-field Pattern of Proposed Multi U-slotted Antenna

3.5. Magnetic-field Distribution

The magnetic-field (H-field) distribution on the surface of the patch determines the
direction of magnetic field vector. The H-field vector always assumes 90 degree angle
direction to that of the electric field. The H-field plot for the proposed multi U-slotted
antenna is shown in the Figure 7.
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Figure 7. H-field Pattern of Propose@@-slo@@@nna

4. Conclusion
*
Iti U-sloh&uicrostrip patch antenna to

In this paper, a new design method ngm

enhance impedance bandwidth presenteds U-sha lots are introduced on a single
patch of the antenna to improve the idth. igned antenna is resonating at the
center frequency of 4.2 GHz. T rn loss OR-40dB is obtained from the designed

structure with improved mpedi ndvyid%f 110% and acceptable VSWR of < 1.02

which is close to unity. The sed ant fed coaxial feed and results are analyzed
by using HFSS softw; The antenna is best suitable for wireless
communication techn . The prop multi U-slotted microstrip antenna is suitable
for Bluetooth, W| L N, W| W|reless communications.
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