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Abstract—A microstrip-fed new UWB monopole antenna with a
band-notch characteristic mounted on the finite cylindrical
surface is presented. The proposed antenna consists of a
rectangular metal radiation patch fed by a 50 ohm microstrip
line and a rectangular ground plane. To achieve ultra-wideband,
three modifications are introduced. The first one is to blend the
upper and lower corners of the radiating plates. The second one
is to remove a circular section from the radiating metal. The
third one is to blend the upper corners of the ground plane. The
antenna is designed on a substrate with dielectric constant εr=3
and 1.6 mm height. The proposed antenna is conformed on finite
cylindrical substrates of radiuses 4, 5 and 6 cm. The cylindrical
structures were simulated through CST microwave studio finite
element package. The simulation results, obtained via CST
package on the return losses, VSWR and radiation pattern of the
antenna are presented. For both planar and conformal antennas,
results show that the impedance bandwidth of the designed
antenna is from 2-18 GHz with a return loss less than -10 dB
(VSWR<2) and a band rejection of 5-6 GHz for wireless LAN
(WLAN), that includes the band 5.15-5.825 GHz limited by IEEE
802.11.a and HIPERLAN/2 with return loss greater than -10dB.
The proposed simple shaped conformal antenna provides a good
radiation pattern and gain between 3.84 and 5.96 dBi over the
entire frequency band excluding the rejected band.
Keywords- Conformal microstrip antennas; ultra-wideband
(UWB); band-notched, cylindrical substrate; monopole antenna.

I.

INTRODUCTION

Monopole antennas, which feature broad bandwidth and
small size, have received intensive attention in ultra-wideband
UWB applications, due to the merits of wide impedance
bandwidth and omnidirectional radiation pattern [1]. According
to the Federal Communication Commission (FCC), UWB
systems have been collocated to the bandwidth from 3.1 to 10.6
GHz [2]. However, over the designated UWB frequency band,
there are existing wireless local area network (WLAN)
operating bands such as the 5.2 GHz (5.150-5.350 GHz) and
5.8 GHz (5.725-5.825 GHz) bands which may cause
interference with UWB [3].
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To avoid any electromagnetic interference on wireless LAN
systems, many UWB antenna structures and techniques have
been studied. Also, broadband antennas of various types with
stop-band notch have been reported [4, 5].
The use of cylindrical substrates for microwave design is
generally driven by the physical attributes of the system rather
than by choice, since the analysis and fabrication are more
complicated than for a comparable planar implementation.
However the cylindrical geometry can offer certain desirable
antenna characteristics that are not provided by planar elements
[6].
Due to their conformability with the hosting structure,
microstrip antennas find many applications related to curved
structures such as cylindrical structures, high speed aircrafts
and spacecrafts [7]. Antennas mounted on small radius
cylinders are increasingly more needed for the development of
equipment for communication and industrial applications. The
range of applications spans from sensors, goes through wireless
access nodes and then up to modern miniaturized spacecrafts
[8]. In this paper the design was subdivided into two parts. The
first part describes the proposed planar monopole UWB
antenna with a notch band characteristic. In the second part, the
proposed antenna is conformed on a finite cylindrical substrate
with three different radii. The cylindrical structure is simulated
using the CST microwave studio package. Results obtained on
return loss, VSWR and radiation pattern are presented and
discussed.
II.

ANTENNA DESIGN AND CONFGURATION

A. The Proposed Plannar Antenna Design
The configuration of the proposed planar ultra-wideband
monopole antenna with a band-notch feature is shown in Figure
1. The antenna uses a substrate having 1.6 mm thickness and
relative dielectric constant of 3. The antenna is formed by two
rectangles. On the backside of the substrate, the ground plane is
printed to cover only the 50 ohm microstrip feed line. The
detailed dimensions of the antenna are shown in Table I. Three
modifications are introduced in this patch to improve its
operating bandwidth. The first one is to blend each of the upper
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and lower corner edges of the rectangles into an arc with radius
of 20mm. The second modification is to cut a cylindrical
section of radius 9.5 mm centered on the line between the
rectangles. The third modification is made on a ground plane; it
is designed not to have rectangular but tapered upper corners
with 10 mm radius. The arc shaped patch and tapered ground
plane make the best broadband impedance matching of antenna
possible [9, 10, 11].

Fig. 1.
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blended into arcs, the return loss is decreased below -10 dB in
the range of 4-18 GHz. The third and fourth lines in Figure 2,
regarding the second and third modifications, indicate that the
bandwidth is further expanded to the range of 2-18 GHz. The
fifth line reveals that by cutting a slot in the radiating patch, a
stop-band has been created.
B. The Proposed Conformal Antenna Structure
The conformal antenna configuration is shown in Fig. 3,
where a modified planar monopole antenna is conformed on a
cylindrical sector substrate of radius (R) mm. The thickness
and dielectric constant of the substrate is 1.6mm and 3
respectively. This structure example is of practical interest,
since the shape of the most airborne vehicle can be
approximately described by a cylindrical sector. In addition,
such antennas can be deployed in a special environment, e.g. in
the corner of a building.

The geometry of the proposed planar antenna

TABLE I.

ANTENNA DIMENSIONS

Antenna Parameter

Dimension in mm

W
W1
Wf
L
L1
L2
L3
L4
r
h

57
47
4
45
22.5
12.5
10
1
9.5
1.6

By inserting a slot of 20 mm length and 0.2 mm width on
the radiating patch, a notched frequency band from 5-6 GHz is
created. The slot length contributes to both the notch center
frequency and notch bandwidth, while the slot width
contributes mainly on the notch bandwidth. It is easy to design
a specific notch-band range by adjusting the slot size [12,13].
By selecting the optimal parameters mentioned in Table I, the
proposed antenna can be tuned to operate within the UWB
band. Figure 2 shows the return loss characteristic of the
proposed antenna as well as the effect of the modifications in
the range of 2-18 GHz. From Figure 2, it can be clearly
indicated that when the rectangular angles of the patch are
www.etasr.com

Fig. 2.

Return losses for all modifications of the proposed antenna

Fig. 3.

3D veiw of the proposed antenna conforming on cylindrical
substrate, with front and back views
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SIMULATION RESULTS AND DISCUSSION

The cylindrical structures of Figure 3 were simulated
through a finite element package, the CST microwave studioTM.
Cylinders with radiuses 40, 50, and 60 mm were analyzed
while keeping the rest of the antenna parameters fixed. Figure 4
show the simulated return loss curves for the proposed antenna.
As shown in Figure 4, the proposed antenna satisfies the 10dB
return loss requirements for the frequency range from 2 GHz
to18 GHz. For comparison purposes, the return loss of the
planar antenna with slot is also shown in Figure 4. It is found
that the impedance bandwidth slightly improves at lower
frequencies, up to 5 GHz, for all cylinders used in the
simulation.
Figure 5 shows the simulated return loss for the proposed
antenna structure of the reference planar monopole antenna
with slot width dimension of 0.1, 0.2, and 0.3 mm respectively.
It obviously indicates that an UWB bandwidth defined by 10dB return loss covering 3.1-10.6 GHz is achieved for all
proposed slot width dimension. For all structures, a band
rejection of 5-6 GHz with return loss greater than -10 dB are
obtained.

Fig. 4.

Return losses of proposed antenaa conformed on cylindrical
substrates of radiuses; 40, 50 and 60 mm.

Figure 6 presents the simulated group delay of the proposed
antenna. Group delay variation is generally smooth, except
around the notched band and around 8 GHz. Figure 6 shows
that the proposed antenna has good time/frequency
characteristics and a small pulse distortion over the UWB
operated band.
Figures 7-8 illustrate the simulated radiation patterns at 3,
4.5, 7.5, 8.5 and 10.5 GHz for a cylindrical structure with 4 cm
and 5cm radii. The proposed antenna is characterized by an
omnidirectional pattern in the H-plane (xz-plane) while it is a
quasi-omnidirectional pattern in the E-plane (yz- plane). It is
obvious from these results that the radiation patterns are
acceptable over the UWB bandwidth. The gain varies from
3.84 to 5.96 dBi over the operating frequency range while at
the notched band, the antenna gain is sharply reduced to a
frequency rejected function as shown in Figure 9.
IV.

Fig. 5.

Return losses of proposed antenna with slot width dimension of
0.1, 0.2, and 0.3mm respectively

CONCLUSIONS

This paper proposes and simulates a new simple shape
band-notched ultra-wideband antenna. To obtain sufficient
matching bandwidth, two modifications are introduced to the
radiating patch and one to the ground plane. The modified
microstrip fed band-notched monopole antenna is conformed
on a cylindrical substrate. The proposed conformal antenna
exhibits UWB characteristics and provides a good impedance
matching, good radiation patterns and relatively flat gain over
the entire frequency band excluding the rejected band. These
features of the proposed conformal antenna demonstrate that
this antenna is suitable for UWB communication applications,
especially for airborne vehicles and at corners of a frames.

Fig. 6.
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Group delay of the proposed antenna
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xz- plane field pattern

(b) xy- plane field pattern

Fig. 7.
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Polar plot of far field pattern for cylindrical radius r=40mm, (a) xz-plane and (b) xy-plane.
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(a)

(b)
Fig. 8.
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xz-plane far field pattern

xy-plane far field pattern

Polar plot of far field pattern for cylindrical radius r=50mm, (a) xz-plane and (b) xy-plane.
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Fig. 9.

Gain against UWB frequency band
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