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ABSTRACT

This paper presents a slotted multiband antenna design
achieved by loading a pair of L shaped slots in a rectangular
micro strip antenna (RMSA). The proposed designed antenna
resonates at three frequencies namely 2.7 GHz, 3.65 GHz and
5.7 GHz. Proposed antenna designed results in an increment
of 33% bandwidth with stable characteristics, such as return
loss, VSWR, radiation pattern, gain and impedance
matching. Antenna can be very useful for WiMAX and
WLAN applications. IE3D virtual platform is used for
simulation of designed antenna.
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1. INTRODUCTION

Microstrip antennas have gained more attention of
researchers in recent times due to their light weight, small
size, easy reproduction and integratibility with the circuitry.
However in their general form, these antennas are found less
suitable for modern communication systems including
wireless systems as they can resonate at a single frequency
and exhibit narrow bandwidth and poor gain. In recent times
to modify antenna structures and to improve their
performance in modern communication system is the need of
the wireless area. Patch antennas for dual and triple band
characteristics are well studied in most of the literature
having fairly wide bandwidth and high gain [1,2].

Microstrip antenna find’s its use in Wireless Local Area
Network (WLAN), which uses radio waves as transmission
media to provide a network connection to all users in the
surrounding area. Specification used in the WLAN is the
IEEE 802.11, commonly referred to as Wi-Fi (Wireless
Fidelity). Currently there are four variations of the 802.11
that is 802.11a, 802.11b, 802.11g and 802.11n. IEEE 802.11,
WLAN has range of frequencies, namely- 2.4 - 2474 GHz,
5.15 to 5.35 GHz, 5.475-5.725 GHz and 5.725-5.825 GHz.
WIMAX is a broadband technology that has access to high
speed, wide reach provides a broadband connection over long
distances [3].

During past 2 decades many methods have been proposed to
enhance the bandwidth of microstrip antenna such as adding
an impedance matching network, using slots, using stacked
patches, edge-coupled parasitic patches, fractal patch or lossy
materials [4,5,6,7]. Inserting a slot on the patch antenna can
reduce the resonant frequency while reducing the dimensions
of the antenna. By creating appropriate slot antenna
dimension can be reduced, making antenna useful for
wideband and multi frequency application [8,9]. Demand of
antenna that has multiband characteristic is more desirable
than having one antenna for each frequency band. Most
effective technique till date is cutting slots in the patch
[10,11].
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In this paper a new designed is proposed for a conventional
microstrip patch antenna loaded with three pair of L-shaped
slots for triple-band operation. The proposed antenna is
simulated using virtual platform IE3D [12]. This paper
consist 1V sections. Brief introduction is discussed in section
1. Section 2 describe proposed antenna design. Result
analysis and performance comparison with conventional
RMSA and the modify conventional RMSA loaded with one,
two & three pair of L-shaped slots is discussed in section IlI.
Section IV concludes the paper. References used in paper are
presented in section 5.

2. ANTENNA DESIGN

Slotted antenna is designed on a FR4 substrate with relative
permittivity of 4.4 and plane at a height of 1.59 mm. The
conventional micro strip patch antenna is modifed into
multiple steps to achived Proposed antenna geometry, they
are as follow-

2.1 The Proposed Conventional Antenna
The configuration of the conventional printed micro strip
patch antenna is shown in Fig. 1(ab) with L=20mm,
W=22mm, Microstrip line feed is placed at appropriate place
to match with its input impedance 50 ohm.
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Fig. 1(a) Top view of the proposed antenna

I=A2

('( A’I,i,i-!_*\i‘ ' )

Fig. 1(b) Side view of the proposed antenna

Fig.1 Geometry of proposed conventional microstrip
patch antenna.

Simulation results obtained for proposed conventional
microstrip patch antenna are reflection coefficient= -24.5 dB,
VSWR= 1.23, smith chart impedance= 54.59-j3.38 at
resonating frequency 3.4 GHz as shown in Fig. 2, 3 & 4
respectively.
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Fig. 2 Variations in reflection coefficient of proposed Fig. 6 Variations in field directivity of of proposed
conventional RMSA with frequency conventional RMSA with frequency
: ; 2.2 Modified Conventional RMSA Loaded
B | R N / N with One Pair of L-Shaped Slots
) Modified antenna consists of a one pair of L-shaped slots
s / : etched on conventional microstrip patch antenna to increase
£ \ the return loss, gain and bandwidth as in Fig. 7. One pair
- consist four L-shaped slots as shown in below figure.
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Fig. 3 Variations in VSWR of proposed conventional
RMSA with frequency

Fig. 7 Geometry of modified conventional RMSA loaded
with one pair of L-shaped slots

Simulation results of modified conventional microstrip patch
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S Chart Drepioy antenna have reflection coefficient= -25.5 dB, VSWR=1.11,
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Fig. 4 Variations in input impedance of proposed 3.2 GHz as shown in Fig. 8, 9 & 10 respectively.
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Fig. 5 Variations in field gain of of proposed conventional
RMSA with frequency
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Fig. 9 Variation in VSWR of modified conventional
RMSA loaded with one pair of L-shaped slots with
frequency
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Fig. 10 Variations in input impedance modified
conventional RMSA loaded with one pair of L-shaped
slots with frequency

2.3 Maodified Conventional RMSA Loaded
with Two Pairs of L-Shaped Slots

Modified antenna consists of a two pairs of L-shaped slot is
etched on the conventional microstrip patch in Fig. 11.
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Fig. 11Geometry of modified conventional RMSA loaded
with two pairs of L-shaped slots

Simulation results of modified proposed conventional
microstrip patch antenna have reflection coefficient= -23 dB,
VSWR= 1.2, smith chart impedance= 44.31-j0.90 at
resonating freruency 3.5 GHz as shown in Fig. 12,13 & 14
respectively.
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Fig. 12 Variations in reflection coefficient of modified
conventional RMSA loaded with two pairs of L-shaped
slots with frequency
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Fig. 13 Variation in VSWR of modified conventional
RMSA loaded with two pairs of L-shaped slots with
frequency

Fig. 14 Variation in input impedance of modified
conventional RMSA loaded with two pairs of L-shaped
slots with frequency

2.4 Modified Conventional RMSA Loaded
with Three Pairs of L-Shaped Slots

In order to have multiband operation an additional radiating
element with a different resonant length is introduced.
Modified antenna consists of a three pairs of L-shaped slot is
etched on the conventional microstrip patch. Mutual coupling
between the first, second and third pair slot is achieved with
proper placement of slots for better radiation efficiency,
higher BW and gain. Proposed modified antenna consists of
a three pair of L-shaped slots etched on conventional
microstrip patch is shown in Fig. 15.
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Fig. 15 Geometry of modified conventional RMSA loaded
with three pairs of L-shaped slots

Simulation results of this modified proposed conventional
microstrip patch antenna have reflection coefficient=(-25dB,
-27.5dB, -19dB), VSWR= (1.2, 1.2, 1.3), smith chart
impedance (44.16-j2.97, 44.20+j8.63, 57.60+j10.75) with
resonating frequency 2.7GHz, 3.65GHz, 5.7GHz as shown in
Fig. 16, 17 & 18 respectively.
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Fig. 16 Variations in reflection coefficient of modified
conventional RMSA loaded with three pairs of L-shaped
slots with frequency
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Fig. 17 Variation in VSWR of modify conventional
RMSA loaded with three pairs of L-shaped slots with
frequency
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Fig. 18 Variation in input impedance of modified
conventional RMSA loaded with three pair of L-shaped
slots with frequency

Variation in return loss, resonating freq., bandwidth & size
reduction of modified designs (Step | to Step V) are shown
by Fig. 19, 20, 21 & 22.
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Fig. 19 Variation in Return loss Vs. Modified design
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Fig. 20 Variation in Resonating freg. Vs Modified design
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Fig. 21 Variation in Bandwidth Vs Modified design
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Fig. 22 Variation in Size reduction Vs Modified design
3. RESULT ANALYSIS

Result obtained for all steps of modified antenna is presented
in Table 1. It can be seen that resonant frequency decreases
as the number of slots increases. Fig.16 shows the variation
of return loss with three resonating frequencies -25dB, -
27.5dB & -19dB respectively is significant. Fig. 18 shows
the input impedance loci using smith chart, input impedance
curve passing near to the 1 unit impedance circle that shows
the perfect matching of input. Fig. 17 shows the VSWR of
the proposed antenna that is 1.2 at the resonant frequency 2.7
GHz, 1.2 at the resonant frequency 3.65 GHz and 1.3 at the
resonant frequency 5.7 GHz.

4, CONCLUSIONS

Simulation results of proposed antenna design with three pair
of L- shaped slots shows resonant frequencies 2.7GHz,
3.65GHz & 5.7GHz with available impedance band width
07.40%, 33.00% & 14.03% respectively. The bandwidth
obtained is remarkable as far as the simplicity of the
geometry is concerned and may be useful for triple band
operation. It may be further concluded that antenna have
reduced size, simpler and possesses better results. For future
enhancement can focus on directivity, gain and other
parameters of antenna.
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Tablel- Comparison between RMSA and different types of modified RMSA (Loaded with one, two & three pair of L-shaped

slots)
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