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Abstract:In this paper,CPW fed Trapezoid shape patch antenna
is analyzed and investigated for Wireless Local Area Network
(WLAN) application. The proposed antenna is fabricated on FR4
substrate having dimensions of 19mm ×21.2mm ×1.6mm. It
resonates at 5.44 GHz frequency with peak return loss of 25.8 dB.
The parametric study of proposed antenna is carried out to
understand the effect of different values of ground plane on the
impedance bandwidth, return loss of the antenna andalso to
optimize the antenna parameters. The CPW-fed is used to enhance
the bandwidth and to reduce the return loss of the antenna. The
importance of different design parameters like current
distribution, S-parameter, gain, and radiation pattern are studied.
The results of the proposed antenna are useful for WLAN
Application.
Index Choice —Bandwidth,CPW-feed, Patch Antenna, WLAN
and Return loss.

I. INTRODUCTION
In the modern times with the rapid growth of modern
wireless communication the size of wireless devices became
smaller and smaller which demands for compact size
multiband antennas. The antennas with wideband and
multiband characteristics are the need of today’s wireless
communication systems. Among all the communication
standards like for Wi-Fi, LTE or WLAN communication
components the antenna plays a very important role and is an
irreplaceable element[1]. The modern systems have the
capability support multiple wireless applications and can be
operated on different frequency bands simultaneously.These
factors attract the researchers towards the microstrip patch
antennas due to their low cost, less weight, compact size, low
profile and ease of fabrication. Microstrip antenna consists of
two important parts a radiating patch and a ground plane.
These antennas are also called as half wavelength structures
and can operate at fundamental resonance mode[2]. These
antennas have an advantage that they can be easily operate in
dual-band and multi-band applications.
In the open literature, there are various techniques available
to design triple-band or dual-band antennas in the existing
published literature. There are many planar antennas
available based on microstrip line feed for dual-band and
multi-band operations[3]. In[4], a diamond shaped patch
antenna with multiple strips is proposed for wireless

application. In[5], a CPW fed two umbrella printed wideband
antenna is studied for WLAN/WiMAX/UWB applications.
A compact microstrip-fed rectangular shaped ring antenna
embedded with three inverted S-shaped and inverted
C-shaped strips proposed for WLAN, Wi-MAX and UWB
applications[6].
In the recent years, a compact multiband microstrip antenna
is proposed in which multiband operation is achieved by
using inverted L and T shaped parasitic elements[7]. In [8] a
new approach is apply, complementary split ring resonator is
used to obtain multiband frequencies A compact Microstrip
slot triple band antenna is reported in [9] which is suitable for
WLAN/WiMAX applications. A[10] new multiband
Integrated
wideband
antenna
is
presented
for
Bluetooth/WLAN application with measured fidelity factor
of 0.82. In[11], a multiband slot loaded dipole antenna is
reported for WLAN and LTE-A application with a gain of
4.09dB.
In this paper a compact simple and flexible CPW-fed
trapezoid shape antenna is investigated. The proposed
antenna offers around 1 GHz impedance bandwidth from 4.9
GHz to 5.91 GHz and cover WLAN frequency band of
5.2GHz, and 5.8GHz.The remaining part of the paper is
organized in such way that: Section II presents the antenna
design and its configuration, Section III discusses the
simulation results of the proposed antenna and Section IV
concludes this work.
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Fig.1: Proposed antenna Geometry
II. ANTENNA DESIGN
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The design and schematic of
the proposed antenna is shown
in Fig. 1.The antenna is a
CPW-fed trapezoid shape
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patch antenna for WLAN application. The evolution of
trapezoid shape antenna is shown in Fig. 2. The antenna
geometry consists of two trapezoid shape slots and an E
shape cut on the right side. The proposed antenna structure is
developed from a traditional microstrip antenna with the aim
of attaining compactness, improving the gain, bandwidth of
the antenna and introducing the multiband operation. A cost
effective dielectric material FR4 having dielectric constant of
4.4 and a thickness of 1.6mm is used for printing the
microstrip antenna. The antenna parameters are optimized by
using Zeland IE3D simulation tool.The values of different
parameters of the proposed design are shown in table1

III. RESULT & DISCUSSION
The evolution process of the compact Trapezoid shape patch
antenna is depicted in Fig.2, for achieving the desired WLAN
frequency band. For achieving the best antenna design, we
perform the analysis and optimization of several antenna
parameters in the structure. In first antenna evolution the
compact trapezoid shape patch antenna consist of a
trapezoidal radiating patch called as basic antenna resonates
at 6.5 GHz frequency with a return loss of 8.22 dB. In the
second evolution step two rectangular slots are introduced in
the basic antenna to form E shape which is called slot antenna
and radiates at 5.7 GHz with a return loss of 12.25 dB. In the
final evolution step two trapezoidal slots are introduced in the
slot antenna and called as proposed antenna. The proposed
antenna resonates at 5.44 GHz frequency with 25 dB return
loss.
The return loss response of proposed antenna geometry for
each evolution step is shown in Fig.3. The three antennas in
the evolution process are named as basic antenna, slot
antenna and proposed antenna.
1

(a)

(b)(c)

3

4

5

6

7

8

9

0

0

5

5

10

10

15

15

The trapezoid shape patch antenna is fed by using CPW
transmission of a 50 Ω impedance line of width Wt, which
helps in simplifying the fabrication process by considering
ground plane of Lg×Wg and radiating patch on one side of
patch. The proposed antenna is considered to resonate at only
one frequency and to operate in WLAN range.
Parametric study has been carried out with different length
Lg of ground plane.It has been observed that with increase in
the ground length Lgthen there is shift in the resonating
frequency towards the left side, resulting in the increase in the
return loss but decrease in the bandwidth. The complete
optimized dimensions of the trapezoid shape patch antenna
are shown in Table1.

Return Loss(dB)

Fig.2: Antenna evolution of proposed trapezoid shape
antenna

2

Table 1: Optimized dimensions of Trapezoid shape patch
antenna.

The Fig.4 depicts the optimized results of the proposed
antenna.The effect of different values of Lg on the return loss
of the antenna is shown in the return loss verses frequency
graph. From the graph we concluded that at higher value of
Lg the bandwidth and return loss of the antenna is less. As
the length of ground plane is decreased the return loss and
bandwidth both are improving. In this work our main goal is
to improve the bandwidth of the antenna so we considered the
Lg= 7mm in our proposed design because at this value we
obtain a bandwidth of around 1GHz and also covers the
frequency band of WLAN 5.2 GHz, 5.8 GHz..
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Fig.3: Return loss of Antenna Evolution
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Fig.4: Return loss at different values of Lg.

Fig.5: Return loss of proposed Antenna.

For optimizing the antenna parameters to improve the
performance of the antenna thedifferent parameters are
optimized. In the table given below the effect of different
values of length of ground Lg on the antenna bandwidth,
return loss is listed which depicts the best results at 7mm .

Table2: Optimization of Trapezoid shape patch antenna.

Length of
ground(Lg)

Operating
Freq(GHz)

Return
Loss (dB)

Bandwidth
(GHz)

9.5 mm

4.9 GHz

13.5 dB

0.49 GHz

9 mm

5.06 GHz

19.2 dB

0.71 GHz

8.5mm

5.14 GHz

28.4 dB

0.83 GHz

7mm

5.44 GHz

25.8 dB

1.01 GHz

The current distribution in the proposed antenna design is
shown in Fig. 6 at resonating frequency of 5.44 GHz. At this
resonating frequency the maximum value of current obtained
is 26.769 A/m. The different colors in the pattern represents
the strength of current in different parts of antenna, the red
color is for maximum current and blue is for minimum value
of current.

Fig.6: Current Distribution of proposed antenna.
The simulated return loss of the proposed antenna is shown in
Fig. 5. The proposed antenna design is simulated with the
help of Zeland IE3D simulator and resonates at frequency of
5.44 GHz with a return loss of 25.8dB and an impedance
bandwidth of around 1 GHz from 4.9 GHz to 5.9 GHz. The
resonating bands provide a suitable bandwidth for the WLAN
applications.
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The normalized simulated 2D radiaton pattern on E-field and
H- field for 5.44 GHz frequency is shown in Fig. 7. The Efield radiations are bidirectional in nature and H- field
radiations are omni-directaional in nature for the antenna at
5.44 GHz resonating frequency as shown in the plot below.
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Fig. 8: Gain of proposed antenna.
Fig.7 (a): E-field of antenna radiation pattern at 5.44 GHz.
IV. CONCLUSION
A compact CPW-fed Trapezoid Shape antenna for WLAN
Application is examined to operate at frequency 4.9GHz to
5.91 GHz with good bandwidth and small size. The proposed
antenna design resonates at 5.44 GHz with a return loss of
25.8 dB and bandwidth of 1GHz covers both 5.2 GHz and 5.8
GHz frequency of WLAN. The 2D radiation pattern is
observed as bidirectional in E-field and omni-directional in
H-field. The parametric study helps in obtaining the best
optimized antenna parameters for enhancement in antenna
performance. The proposed antenna geometryhascompact
size, cheaper in cost. The antenna is suitable for WLAN
Application with one resonant band and better impedance
bandwidth.
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