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Abstract - A 2.4-GHz WLAN meander-line antenna and A
Dual band meander line antenna are designed and simulated.
The HFSS 3-D EM simulator is employed for design
simulation. The prototypes of simulated antenna is realized
on an FR-4 PCB substrate. The results are verified using
Vector Network Analyzer ENA 5071C. In both Simulation
and Design the measured VSWR is less than 2 from 2.4 to 2.5
GHz for the WLAN MLA and for Dual band MLA at
frequencies 3.1GHz and 5.1GHz.
Keywords - Microstrip Antenna, Meander-Line Antenna
(MLA), VSWR, Network Analyzer, WLAN.

I. INTRODUCTION
In recent years, the wireless communication business
has expanded greatly [1], [2]. Wireless systems such as
WLAN have been popular .With development of
communication equipment, control and security devices
are commonly used such as Bluetooth. As we know, in
these systems the antenna is an important part of devices
that determines system size and performance.
Having a Dual band response is the other key factor for
meander line antennas. As wireless communication
systems are becoming more and more flexible and even a
less expensive than today cable based systems, equipment
working in these systems requires a low profile, dual band
and wide band antennas. Meander line antennas, which
has small size, wideband and ability to operate in dual
band frequency is suitable choice for applications in
Communications.
This paper presents a 2.4-GHz meander-line printed
antenna for WLAN applications [3] and another Dual
band meander-line antenna at frequencies 3.1 and 5.1 GHz
for wireless applications. The HFSS 3-D EM simulator
is used for design simulation. The simulated antennas
are fabricated on a double-sided FR-4 printed circuit
board for experimental measurements. The antenna
plots and different measurements are presented.
A useful way to make the conventional linear wire
antennas shorter is to bend a wire according to some
geometrical configurations, such as the structure of the
mender line [4], [5]. Fig. 1 shows the illustration of a
printed meander-line antenna for the WLAN card. The
ground plane to emulate the RF board is about 40 X 32
mm and the space for the printed meander-line antenna is
about 21 mm. It is noted that the selection of the space for
the antenna and ground printed in the backside is the same
with ones of a practical case. WLAN MLA and Dual
Band MLA are fabricated using FR-4 epoxy substrate
whose thickness is 1.6mm and dielectric constant
𝜀𝑟 (relative permittivity) 4.4 and were tested using two port
- Agilent Vector.

Fig.1. Illustration of a printed meander-line antenna for the
WLAN applications (a) Front plane and (b) ground plane.
Network Analyzer ENA5071C (300 KHz-14 GHz) and
all the results were noted and this paper presents all these
Results.

II. ANTENNA DESIGN

Fig.2. Photograph of a realized WLAN meander line
antenna on a FR-4 substrate and measured antenna input
VSWR on HFSS software.

Fig.3.Return loss (𝑠11 ) curve of WLAN antenna designed
on HFSS software

The substrate is the FR-4 PCB. The meander shape, with
the height of the feed element is 40mm and thickness of
the feed is 4 mm. The width and gap of the meander-line
antenna are 2 and 1 mm respectively, but width of
meander line antenna is 4mm at the edges. Length of each
segment in the meander line antenna is 26mm and this
antenna is operated to resonate at 2.4-GHz band. Fig. 1
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also shows the simulated antenna structure in both the
planes. Fig. 2 shows the photograph of a realized antenna
on a 62× 32 mm FR-4 substrate and VSWR measure of
antenna. Fig. 3 Shows the VSWR attained on the HFSS
where as the Fig. 5 is the VSWR curve that was verified
over the Agilent Vector Network Analyzer With the
realized antenna. The return loss of the designed antenna
is plotted over the HFSS software that is shown in Fig 3,
where as the return loss curve obtained over the Agilent
Vector Network is shown in Fig 6. Polar plot and Smith
chart are also plotted that is shown in Fig. 4 (Simulated)
and the Designed plots are verified in Fig. 7

practical case. It is a similar antenna with a single vertical
segment such that it resonates at frequencies 3.1 and 5.1
GHz

Fig. 7.Smith chart and Polar plots of the WLAN antenna
in Network Analyzer.

Fig.4.Smith chart and Polar plots of the WLAN antenna in
HFSS software
Fig.8. Illustration of a dual band meander-line antenna for
wireless applications (a) Front plane and (b) ground plane.

Fig.5. the VSWR plot obtained on the Vector Network
Analyzer for the WLAN antenna.

Fig.9. Photograph of a realized dual band meander line
antenna on a FR-4 substrate and measured antenna input
VSWR on HFSS software.
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Fig.6. the Return loss plot obtained on the Vector Network
Analyzer for the WLAN antenna.
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Fig.10. Return loss (𝑠11 ) curve of dual band MLA
designed on HFSS software

The substrate is the FR-4 PCB. The meander shape, with
Fig. 8 shows the illustration of a printed meander-line the height of the feed element is 40mm and thickness of
antenna for the dual band applications. The ground plane to the feed is 4 mm. The width and gap of the meander-line
emulate the RF board is about 40 X 30 mm and the space antenna are 2 and 1 mm respectively, but width of
for the printed meander-line antenna is about 8 mm. It is meander line antenna is 4mm at the edges. Length of each
noted that the selection of the space for the antenna and segment in the meander line antenna is 25mm and this
ground printed in the backside is the same with ones of a antenna is operated to resonate at frequencies 3.1 and 5.1
Copyright © 2013 IJECCE, All right reserved
689

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 3, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

Fig. 11.Smith chart and Polar plots of the dual
band MLA in HFSS software

Fig.14. Smith chart and Polar plots of the dual band
antenna in HFSS software

III. CONCLUSIONS

Fig.12.The VSWR plot obtained on the Vector
Network Analyzer for the dual band antenna
GHz. Fig. 8 also shows the simulated antenna structure
in both the planes. Fig. 9 shows the photograph of a
realized antenna on a FR-4 substrate and VSWR measure of
antenna. The VSWR and Return loss curves in both HFSS
3D simulator and vector network analyzer are presented in
this paper for both the designed and fabricated antenna.
The VSWR obtained is in between 1 to 2 for the
frequencies 3.1 GHz and 5.1 GHz. Fig. 9 Shows the
VSWR of the designed antenna in HFSS software where
as it is verified using ENA5071C (VNA)and the VSWR
plot is shown in Fig. 12. The return losses of the antenna
are shown in Figs 10 and 13 respectively in HFSS
software and on Vector Network Analyzer (VNA). Polar
plot and Smith chart are also plotted that is shown in
Fig.11 and the plots verified are shown in Fig.14.

Classic meander line antenna has good properties such
as, small, low profile, simple and cheap [6]. These nice
features make meander line antenna very popular and
usable in many aspect of communication systems
Especially in WLAN and Dual band Applications [7]. As
wireless communication systems are becoming more and
more flexible and even a less expensive than today cable
based systems, equipment working in these systems
requires a low profile, dual band and wide band antennas
[8].
From the Results it is observed that for the dual band
antenna The Frequencies that are accessible are 3.1 GHz
and 5.1 GHz. The Return loss curves in both Software and
Hardware are almost same. VSWR is between 1 and 2 at
these Frequencies .The Polar Plot and Smith Chart in both
Hardware and Software also similar. For Single band
Meander line antenna the frequency accessible is 2.4 GHz
and as it is an unlicensed frequency it can be used in

Fig.15.The dual band antenna connected with Vector
network analyzer for investigating the results
Fig.13. the Return loss plot obtained on the Vector
Network Analyzer for the dual band antenna
As mentioned, the meander-line antennas is connected
with Agilent vector network analyzer so that the different
measurements of the antenna can be obtained and can be
compared with the results obtained with the software.

Wireless applications especially used in Wireless LAN
and Bluetooth. The VSWR at 2.4 GHz is between 1to 1.5
which stands for a very less VSWR (Voltage Standing
Wave Ratio) hence the losses are negligible and a very
idle communication can be built through this antenna. The
Other Parameters of this antenna are also good and similar
in both Software and Hardware Verification.MLA’s has
low efficiency [9] but designing carefully can make them
efficient.

Copyright © 2013 IJECCE, All right reserved
690

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 3, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

ACKNOWLEDGEMENT
We thank our ECE Department in MVGR College Of
Engineering and management for providing all the
requirements like Agilent Vector Network Analyzer ENA
5071C (300KHz-14GHz), Research Lab etc. that are
necessary for the project.

REFERENCES
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

G. Ramya
She is studying Final year B.Tech in Electronics and
Communication Engineering from M.V.G.R. College
of Engineering, Vizianagaram.

V. Priyanka
She is studying Final year B.Tech in Electronics and
Communication Engineering from M.V.G.R. College
of Engineering, Vizianagaram.

Lin, C.-C., S.-W. Kuo, and H.-R. Chuang, “A 2.4-GHz printed
meander-line antenna for USB WLAN with notebook-PC
housing," IEEE Microwave and Wireless Components, Vol. 15,
No. 9, September 2005.
Galehdar, A., D. V. Thiel, S. G. O'Keefe, and S. P. Kingsley,
“Efficiency variations in electrically small, meander line RFID
antennas," IEEE Antennas and Propagation Society International
Symposium, 2007.
C.-C. Lin, S.-W. Kuo, and H.-R. Chuang, “A 2.4-GHz printed
meander line antenna for WLAN applications,” in IEEE AP-S
Int. Dig., vol. 3, Jun. 2004, pp. 2767–2770.
G. Marrocco, “Gain-optimized self-resonant meander line
antennas for RFID applications,” IEEE Antennas Wireless
Propagat. Lett., vol. 2, pp. 302–305, 2003.
T. J. Warnagiris and T. J. Minardo, “Performance of a
meandered line as electrically small transmitting antenna,” IEEE
Trans. Antennas Propagat., vol. 46, no.12,pp.1797–
1876,Dec.1998
Ide, K., S. Ijiguchi, and T. Fukusako, “Gain enhancement of
low-profile, electrically small capacitive feed antennas using
stacked meander lines," International Journal of Antennas and
Propagation, Vol. 2010, Article ID 606717, 8 Pages, 2010.
Roy, J. S., N. Chattoraj, and N. Swain, “New dual-frequency
microstrip antennas for wireless communication," Romanian
Journal of Information Science, Vol. 10, No. 1, 113-119, 2007.
Khaleghi, A., “Dual band meander line antenna for wireless
LAN communication," IEEE Trans. Antennas Propagat., Vol.
55, 1004-1009, March 2007.
Balanis, C. A., Antenna Theory Analysis and Design, 3rd
Edition, Copyright 2005 by John Wiley & Sons, Inc., 2005.

AUTHOR’S PROFILE
Mr. M. Vinodh Kumar
was received B.Tech. in Electronics and
Communication Engineering from Anna University,
Chennai in 2007.In 2009 he obtained M.Tech
(Communication Engineering ) from VIT University,
Vellore .He is working as Assistant Professor in Dept.
of ECE in MVGR College of Engineering,
Vizianagaram. He presented 2 National and 2 International papers in
various conferences. He published 1 technical paper in International
journal. His research interests include OFDM, MIMO, UWB and Patch
Antennas. Email: vinodh@mvgrce.edu.in

K. Pruthvi Raj
He is Studying B.Tech Final year in Electronics and
Communication Engineering from M.V.G.R.College
of Engineering, Vizianagaram.

Md. Amina Tabassum
She is studying Final year B.Tech in Electronics and
Communication Engineering from M.V.G.R. College
of Engineering, Vizianagaram.

Copyright © 2013 IJECCE, All right reserved
691

