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ABSTRACT- Microstrip patch antenna (MPA) provides a smart way to utilize dual spectrum of frequencies
simultaneously. Here, an H-shaped patch is designed with slots etched on it and also a defective ground
structure (DGS) is created on ground surface. This type of slotted design leads the antenna simultaneously
generate a dual band of frequencies for the given input. The dual frequencies are 2.4 GHz and 3.5 GHz used in
Wireless Local Area Network and Wireless Metropolitan Network. The construction of MPA has a substrate
layer which is squeezed between two conductor layers on both sides. The conductor layer 1 or radiating layer is
the Patch which is shaped like letter H for improved degree of output parameters and the slots will generate
dual frequencies fashion. This radiating layer is situated on the Flame Retardant 4 (FR4) substrate which
enables the radiation in the antenna. Then, the DGS on the ground structure will improve bandwidth. The MPA
is symmetrical and input is fed using a microstrip feed through a lumped port. The dimensions of the designed
antenna are 44x52x1.6mm. Hence, the provided antenna design has some better parameter value with high
efficiency for both the frequencies.
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1. INTRODUCTION

MPA have achieved greater advancement.
Comparing with other antennas, MPA have several
merits like easy fabrication, compact, low profile,
less expensive etc [1]. MPA systems are essentially
used in smart way at future communication systems
[2-4]. WLAN is a connection made inside certain
area where the hosts are connected without any
wires. WLAN provides flexibility in deployment
functions in giving good services to the host.

It provides a platform for connecting various
hosts in a group wirelessly within a relatively small
space. WMAN provides access to a network in
buildings using exterior antennas connected to base
stations. WiMAX is portable broadband internet
connectivity around cities with high speed. It uses
cell base transceivers for providing service to longer
area [5]. Slots are etched on the patch for improving
reflection coefficient [6, 7]. Thus, the proposed
antenna design has a better return loss and
bandwidth value. FR4 is a dielectric with a constant
4.4 which are widely used in MPA’s for their easy

availability [8, 9]. The dimension of the FR4
substrate is 44x52x1.6mm. Here, ADS is the design
automation software tool for designing antenna and
implementing them in the RF circuits. It also
provides platform for RF, microwave, and high
speed digital applications [10, 11]. In this paper, an
H-shaped MPA with DGS is presented. Hereby, the
antenna’s structural parameters are follows; Section
Il elaborates the structure and geometry of the
constructed antenna that includes patch, substrate
and Ground structure information and also the
implementation of slots and DGS in the MPA are
presented. Section Il brings out antenna parameters
through simulation outputs. Section IV concludes
with the merits of the paper.

2. STRUCTURE OF ANTENNA

The MPA design consists of three different
layers. The layer 1 is an H-shaped microstrip patch
and layer 2 is a Ground plane with thickness 0.04
mm and 0.04 mm respectively mounted on the
either sides of the 1.6mm substrate [11, 12].
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2.1 SLOTTED H-SHAPED PATCH

Radiating layer is the patch which is shaped
like letter H for improved degree of output
parameters and the slots will generate dual
frequencies fashion. The H-shaped design of the
patch will improve the efficiency and the surface
current. Etching slots S; and S, reduces reflection
loss and helps the antenna to radiate dual
frequencies [13, 14].
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Fig. 1  H-shaped patch with Microstrip feed

2.2 DIELECTRIC AND GROUND LAYER

W

Fig. 2  Position of H-shaped DGS

Substrate used in the design is FR4 (g,= 4.4)
used as substrate and ground plane used is copper
(Cu) [15, 16]. The Fig. 3a and b shows the design of

Slotted H-shaped MPA with DGS. As shown in Fig.
2, the ground structure design of antenna consist of
a Dumbbell shaped DGS which is placed at 14 mm
and 19 edges. The ground plane dimensions are 44
x 52 mm metal patch provides best results for the
simulated antenna design.

2.3 METHEDOLOGY AND DESIGN

Patch Width:
W c 2 (1)

= Z_fr Ert+1
Where, ¢ - Velocity of light

Effective Dielectric Constant:

g+l | -1 120\~ 1/2
ey =5+ I (1457) T @

Patch Length Extension:
. W +0.264
AL = 0.412h< reff 193 )<h+ ) 3)

erefr=0258) \ Y408

Effective Patch Length:

c
Leff - Zfr\/m (4)

Patch Length:

Substrate Width(Ls), Ground plane width(W, ):
Wy = W, = 6h+W (6)

Ground Plane length (14,), Substrate length (L;):
LS=Lg=6h+L @)

Fig. 3a Design of H-Shaped MPA with slots and
DGS
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Fig. 3b 3D view of the designed MPA

Table I. Dimensions of H-shaped MPA

Antenna Design Assessed | Optimized
Part (symbols) Value value

Length (L) 39 mm 44 mm

Substrate | Width (W) 47 mm 52 mm

Height (h) 1.6 mm 1.6 mm

Length (Ly) 30 mm 29 mm

Patch Width (W,) 38 mm 38 mm

Thick (t) 0.04 mm 0.04 mm

Length (Wy) | 6.1 mm 7.5 mm

Feed line | Width (W) | 4.8 mm 4.4 mm

Thick (t) 0.04 mm 0.04 mm

Length (L,) 39 mm 44 mm

Ground | Width (W) 47 mm 52 mm

plane Thick (t) 1.6 mm 1.6 mm

Length (L,) 24 mm 24 mm

Slotl  ["width(W,) | 35mm | 3.5mm

Length (L,) 24 mm 24 mm

Slot2  width(W,) | 35mm | 3.5mm

3. SIMULATION RESULTS

The parameters of the design are obtained using
the simulations on the ADS software as in Table. I.
The optimized H-shaped MPA is shown in the Fig.
3a and b. A single antenna is used in dual
applications and provides more advancement in the
antenna design [17].

3.1 RETURN LOSS

The return loss is rays reflected back by the
obstacle to the antenna which affects the radiation
generated. It should be less because the power
radiated by the antenna will be reflected back due to
higher return loss. Fig. 4 shows the return loss for
2.4 GHz is -31.396 dB and 3.5 GHz is -30.368 dB.

mooe
h

m

reg=; LEEHE
dB(AY_mam_a S(1,1]}+-31.39|
M

DB B on R OB OB & A
TP AP PR PR W PR W |

Fig. 4 Return Loss

3.2 BANDWIDTH

Bandwith is the frequency range at which the
antenna can be operated. The usage of DGS in the
antenna will provide a wider bandwidth of 364
MHz ranges from 2.253 GHz to 2.617 GHz for 2.4
GHz and 215 MHz ranges from 3.406 GHz to
3.621 GHz for 3.5 GHz. A return loss of -10 dB is
enough for the antenna to operate efficiecntly [18].
So the antenna bandwidth is measured at -10 dB
value of S11as shown in Fig. 5a and b.
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Fig. 5b Bandwidth for 3.5 GHz
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3.3 RADIATION PATTERN Gain Directivity
10
Radiation pattern is the antenna’s radio wave i
strength in a certain direction. The radiation pattern 0
for dual band is shown in Fig.7a and b. 10 T
T
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Fig. 7a Gain and Directivity for 2.4 GHz
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Fig. 7b Gain and Directivity for 3.5 GHz

3.5 EFFICIENCY

Efficiency is the power retrieved by the end
user to the power radiated. The Fig. 8a and b
efficiency value of 90% and 86% for dual
frequencies.

Efficiency
100 |
Fig. 6b Radiation pattern for 3.5 GHz 80
o 107
g 60
3.4 GAIN AND DIRECTIVITY E 50
S a0
The Gain is the capability of antenna to . 30+
change electrical signal to radiating radio waves. 20
Directivity is the density of power that a can 10+
antenna radiated in a respective direction. The Fig. 0 1 T T T T 1
6a represents the gain and directivity values for 2.4 -200 -150 -100 -50 0 S0 100 150 200
GHz is 3.968 dB and 3.963 dB respectively. The THETA
Fig. 6b shows 3.556 dB and 5.103 dB of gain
directivity respectively. Fig. 8a Efficiency of 2.4 GHz

242



International Journal of Research in Advent Technology (IJRAT) Special Issue

E-ISSN: 2321-9637
Available online at www.ijrat.org
International Conference “INTELINC 18”7, 12th & 13th October 2018

Efficiency
100
90
80
70
60
50
40
30
20
10
7T T T T 1
200 150 100 50 0 50 100 150 200

THETA
Fig. 8b Efficiency of 3.5 GHz
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3.6 IMPEDANCE MATCHING

Fig. 9a Impedance

Fig. 9b Impedance

The lumped port’s structure and the
transmission lines impedance should be close to
each other. As shown in Fig. 9a and b, the
impedance of the antenna is 50 ohms. The Table Il
represents the obtained simulation results of the
MPA.

Table Il. Simulated output for Dual band MPA

Frequency 2.4 GHz 3.5 GHz

Return Loss -31.396 dB | -30.368 dB
Bandwidth 364 MHz 215 MHz

Gain 3.968 dB 3.556 dB

Directivity 3.963 dB 5.103 dB
Efficiency 90% 86%
Impedance 50 Ohms 50 Ohms
matching

4. CONCLUSION

In this paper, the H-shaped MPA is proposed
with slots and DGS for radiating dual frequencies
such as 2.4 and 3.5 GHz. As given in Table. 11, this
antenna structure provides good antenna parameters
that include a return loss value less than -30 dB;
Bandwidth around 200 MHz; Gain and Directivity
with acceptable range of 3 dB and 4 dB
respectively; with a perfect impedance matching,
gain, directivity and wider bandwidth. So, this
paper concludes that the slotted H-shaped antennas
with DGS will exhibits improved antenna
parameters and it operates at dual band (2.4 and 3.5
GHz) simultaneously. This antenna will radiate both
WLAN and WiIMAX frequencies (i.e.) 2.4 GHz and
3.5 GHz simultaneously with an efficieny of 90%
and 86% respectively and it has the potential merits
in coverage, less reflection co-efficient, power
consumption,  wider  bandwidth, Matched
impedance and efficiency.
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