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ABSTRACT

Wide band antenna design had consequently drawn more attention from academic to industries. So wide band
antennas should be capable of operating over an ultra wide band and also cover high frequency bands. At the same time,
small and compact antenna size is required to integrate it to communication systems. This work focuses on the design of an
ultra compact rectangular monopole with corner feed. The size of the antenna is 22x20mm? fabricated on an FR4
substrate with 1.6mm thickness. An asymmetrical rectangular ground is introduced with a rectangular cut below the feed.
The monopole works over a broad band beyond 7.5GHz. A reversed ‘U’ shaped opening on the rectangular patch presents
a stop band (6.5-7.1GHz). With inverted ‘L’ shaped slot (L1) on the ground presents second notched band (11-11.69GHz).
Another Inverted ‘L’ shaped slot (L2) is introduced on to the ground outcomes another notched band (13.16-13.93 GHz).
The proposed antenna is simulated for VSWR, radiation pattern, total gain and current density.
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1. INTRODUCTION

With the allocation of the range of frequencies
3.1-10.6 GHz, ultrawideband technology has become the
most developing technologies for high datarate wireless
communications. Compact Ultra Wide Band (UWB)
antenna is the main subject in recent advancements of
wireless communications, but with an increase in the
number of applications there is a problem of
electromagnetic interference in the spectrum of UWB
antenna. To avoid electromagnetic interference in the
spectrum of UWB, a band notched function is used. A
notched band is realized by inserting a slot on to the UWB
antenna. In this article a reversed ‘U’ shaped slot is
inserted on to the rectangular patch to notch, 6.5-7.1GHz,
inverted ‘L’ shaped slot (L1) on the ground plane
introduces a second notch (11-11.69GHz) and inverted ‘L’
shaped slot (L2) on the other side of the ground plane
presents a third notch (13.16-13.93 GHz).

Many investigators attempted to design various
wide band antennas to expand the bandwidth. An UWB
antenna whichextendsto20x20x 1.6mm’ is designed with
various slots to operate between 2.39-18GHz [1]. Compact
band notched antenna is fabricated with volume of
32x 28 x 1.6mm’ operating between 2.08-12GHz. Three
different types of slots were used in order to realize
notched bands. The pattern of radiation is omnidirectional
across the interested frequencies [2].

Printed aperture aerial consists of a circular patch,
rectangular shaped ground with a circular opening on the
rear side. The band stop function is achieved by using
three quarter wavelength strips. This technique utilizes
less space for obtaining band stop functions [3]. A
compact, low cost circular patch antenna is designed using

Split Ring Resonator and ‘S’ shaped slot in the feed. These
are used to produce band stop characteristics [4].

Hexagonal shaped monopole antenna is designed
with a partial circular ground with a square slit below the
feed line shows an ultra wide band of 7.5GHz. A
frequency stop band (5.1GHz - 5.57GHz) is achieved by
presenting ‘U’ shaped slot [5]. Other techniques such as
introducing spiral shaped slots, meandered ground stubs,
bent and folded slots, nested semielliptical slots, energy
band gap structures etc. are available in the open literature
to introduce band stop features [6]-[12].

2. DESIGN OF RECTANGULAR MONOPOLE

In the design ground plane is asymmetrical with
respect to the feed line, strip line feed is at one of the
corners of the rectangular patch and a rectangular slit is
introduced exactly below the feed. FR4 epoxy substrate
with 1.6mm thickness, loss tangent=0.02 and g=4.4 is
used in the design. The design of the monopole is given in
Figure-1 and its measurements are mentioned in Table-1.

Figure-1. Rear and front view of proposed monopole.
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Table-1. Dimensions of the rectangular monopole.

S. No. Parameters Dimensions S. No. Parameters Dimensions
1 L, 22mm 10 | 9.8mm
2 Wi 20mm 11 L, 2.8mm
3 W, 8.4mm 12 L 2.08mm
4 W, 3.2mm 13 L, 10mm
5 W; 4.4mm 14 a 8mm
6 W, 4mm 15 b 6mm
7 Ws 2.92mm 16 c 10mm
8 Ws 5.75mm 17 d 4mm
9 W, 2.8mm

3. RESULTS AND DISCUSSIONS

The rectangular monopole was simulated with
HESS 18.0 software. Simulated results reveal that the
voltage standing wave ratio (VSWR) of rectangular
monopole exhibits ultra wide band characteristics
(4.87GHz to 18GHz) as given in Figure-2.

i \Nithout slots
3 — S R=2 |
25T
w
= 2
1.5
1 | . . . . . .
4 6 8 10 12 14 16 18 20

Frequency (GHz)
Figure-2. VSWR of the proposed antenna.
The pattern of radiation and total gain of

rectangular monopole at 5GHz, 7GHz and 9GHz are
presented in Figure-3.

252



VOL. 17, NO. 2, JANUARY 2022 ISSN 1819-6608

ARPN Journal of Engineering and Applied Sciences

©2006-2022 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

dB(GainTotal)

250 0.0
P ghela (deg)

-2.50
5.00
-7.50
2.580.005 G ainTotal)
-10.00

-12.50

-15.00

at 5SGHz

2.00

-2.00

120.00

-4.00

£6.00

-8.00

at 7GHz

dB(GainTotal)

-2.00

-4.00

-10.00

-12.00

at 9GHz
Figure-3. Simulated E-plane pattern (red), H-Plane (blue) pattern and Polar plots.

3.1 Reversed ‘U’ Shaped Slot on to the Patch the patch is shown in Figure-4. The VSWR of rectangular
Reversed ‘U’ slot (x=1mm, y=4mm and z=6mm) monopole with slot is presented in Figure-5.

introduced on the rectangular patch results in a notch band

between 6.5GHz to 7.1GHz. The geometry of the slot on
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Figure-4. Geometry of slot introduced on the patch.
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Figure-5. VSWR of rectangular monopole with
inverted ‘U’ slot.

3.2 Reversed ‘L’ Shaped Slot on Ground Plane (L1)

Reversed ‘L’ shaped slot (L1) is introduced on to
the ground plane (v=0.5mm, w=0.8mm, x=3mm, y=4mm
and z=4.5mm) results in another notched band (11-
11.69GHz).The geometry of the slot L1 is mentioned in
Figure-6. The VSWR plot with respect to frequency is
presented in Figure-7.

Figure-6. Geometry of ‘L1’ slot on the ground plane

(rear view).
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Figure-7. VSWR with reversed ‘U’ slot and ‘L.1° slot.

3.3 Reversed ‘L’ Shaped Slot on Ground Plane (L2)

Reversed ‘L’ shaped slot (L2) is introduced on to
the ground plane (v=0.8mm, x=0.5mm, y=3mm and
z=4mm) results in another notched band (13.16-13.93
GHz). The geometry of the slot L2 is mentioned in Figure-
8. The VSWR plot with respect to frequency is presented
in Figure-9.
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Figure-8. Geometry of ‘L2’ slot on the ground plane
(rear view).
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Figure-9. VSWR with inverted ‘U’, ‘L1’ and ‘L2’ slots.

3.4 Surface Current Distributions

Surface current distributions at each center
frequencies of notched frequency bands 6.8 GHz, 11.35
GHz and 13.54 GHz are presented in Figure-10. The red
colour in the surface current distribution characteristics
indicate maximum current strength and blue colour
designates minimum current strength. The surface current
distribution plot indicates that the current distribution is
maximum at the edges of the slots.
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Figure-10. Current distribution at 6.8GHz, 11.35GHz and 13.54GHz.

4. CONCLUSIONS

A simple compact rectangular shaped antenna is
designed for UWB applications (4.87GHz to 18GHz),
which includes SGHz WLAN, 5.8GHz ISM band, X band
(8GHz to 12GHz) and Ku band (12GHz to 18GHz). A
reversed ‘U’ slot on the patch results in a notch band (6.5 -
7.1GHz). Reversed ‘L’ shaped slot (L1) on the ground
introduces a second notch(11-11.69GHz). Another
reversed ‘L’ shaped slot (L2) on the other side of the
ground plane presents a third notch (13.16-13.93 GHz).
Each of the notch bands can be controlled individually.
Hence it can be used as an UWB antenna with three band
elimination features.
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