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Dual Wideband Printed Monopole Antenna for
WLAN/WiMAX Applications
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Chien-Hsiang Huang

Abstract—A novel printed monopole antenna with dual wide-
bands is presented for simultaneously satisfying wireless local area
network (WLAN) and worldwide interoperability for microwave
access (WiMAX) applications. The antenna structure consists of
a rectangular monopole with a microstrip feedline for excitation
and a trapezoid conductor-backed plane for band broadening. The
measured 10 dB bandwidth for return loss is from 2.01 to 4.27
GHz and 5.06 to 6.79 GHz, covering all the 2.4/5.2/5.8 GHz WLAN
bands and 2.5/3.5/5.5 GHz WiMAX bands.

Index Terms—Dual-band antennas, monopole antennas,
WiMAX antennas, WLAN antennas.

I. INTRODUCTION

THE multiband or broadband antennas have aroused high
interest in recent years for application to multimode

communication systems. Because of low cost and process sim-
plicity, printed monopole antennas are very popular candidates
for these applications. The currently popular designs suitable
for wireless local area network (WLAN) operation in the
2.4 GHz (2.4–2.484 GHz) and 5.2/5.8 GHz (5.15–5.35 GHz/
5.725–5.825 GHz) bands have been reported in [1]–[8]. The key
design configurations in order to meet this dual-band operation
include a monopole antenna fed with a meandered coplanar
waveguide (CPW) [1], a CPW-fed monopole antenna with two
resonant paths [2], a CPW-fed tapered bent folded monopole
antenna [3], a microstrip-fed double-T monopole antenna [4],
a meander-line monopole antenna with a backed microstrip
line [5], a C-shaped monopole antenna with a shorted parasitic
element [6], and a branched monopole antenna with a truncated
ground plane [7]. However, to further support the worldwide
interoperability for microwave access (WiMAX) applications,
none of the above available designs can achieve a dual-band
response with sufficiently large bandwidth to additionally cover
the 2.5/3.5/5.5 GHz (2500–2690/3400–3690/5250–5850 MHz)
WiMAX bands [9]. In [8], the authors presented a microstrip-fed
crisscross monopole antenna with a square conductor-backed
plane for dual-band WLAN applications. This design generally
needs to consider many dimension parameters and the resulting
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Fig. 1. Geometry of the proposed printed monopole antenna with dimensions
in mm.

bandwidth is still not sufficient to cover the 3.5 GHz WiMAX
bands. In this letter, a new antenna is proposed for the purpose
of WLAN/WiMAX dual-mode operation. As illustrated in
Fig. 1, the antenna is originally designed as a rectangular
monopole fed by a 50- microstrip line. A metallic plate of
trapezoid shape is placed under the rectangular monopole to
perturb the resonant responses. This way, the antenna can
achieve a dual wideband performance to simultaneously cover
the most commonly used WLAN and WiMAX bands. This
letter also provides detailed antenna dimensions and compar-
isons between simulated and measured results.

II. ANTENNA DESIGN AND SIMULATION

Fig. 1 illustrates the geometry of the proposed dual wideband
antenna for WLAN/WiMAX dual-mode operation. The antenna
was implemented on an inexpensive FR4 substrate with thick-
ness of 0.8 mm and relative permittivity of 4.4. It can be seen
from Fig. 1 that the rectangular monopole and 50 microstrip
feedline are printed on the top side of substrate, while a trape-
zoid conducting plane and a semiground plane placed under the
rectangular monopole and the microstrip feedline, respectively,
are printed on the bottom side of substrate. The antenna per-
formance is analyzed using high-frequency structure simulator
(HFSS). In the proposed antenna configuration, the rectangular
monopole can provide the fundamental and next higher resonant
radiation band at 3.2 and 7.3 GHz, respectively, in the absence of
the trapezoid conductor-backed plane. The trapezoid conductor
backed plane can be regarded as a parasitic resonator electrically
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Fig. 2. Simulated return losses for the proposed antenna with varying dimen-
sions of h and g. (w = 12 mm, w = 17 mm).

TABLE I
SIMULATED 10-dB BAND FREQUENCY RANGES AND BANDWIDTH FOR THE

PROPOSED ANTENNA WITH VARYING DIMENSIONS OF w AND w .
(h = 24:4 mm, g = 1:6 mm)

Fig. 3. Comparison between measured and simulated return losses for the pro-
posed antenna. (h = 24:4 mm, g = 1:6 mm, w = 12mm, w = 17mm).

coupled to the rectangular monopole. By properly tuning the di-
mensions (h, , and ) and spacing (g) to semiground plane
for the trapezoid conductor backed plane, the antenna can create
the second resonant frequency in individual resonant radiation
band based on an over-coupling condition. This mechanism can
remarkably increase the resonant radiation bandwidth. Fig. 2
shows the simulated return losses for the proposed antenna with
varying h and g. It is empirically found that band broadening
can be optimized with choosing the dimensions:
and . Similarly, the simulated results with varying

and are summarized in Table I. It has been also found that
and are the optimal dimensions.

III. RESULTS AND DISCUSSION

The simulated return losses for the proposed antenna with
and without the trapezoid conductor-backed plane are shown in
Fig. 3. One can compare to verify that the use of the trapezoid

Fig. 4. Measured radiation patterns for the proposed antenna at (a) 2.5 GHz;
(b) 3.5 GHz; and (c) 5.5 GHz. ( E � � �� � �� � �� � �E ).

conductor-backed plane can change impedance bandwidth
of rectangular monopole for creating the dual widebands.
Measured results for the antenna with the trapezoid con-
ductor-backed plane are also provided in Fig. 3, showing a
good agreement with simulated results. The 10-dB bandwidth
of measured return loss reaches 2.26 GHz (2.01–4.27 GHz)
and 1.73 GHz (5.06–6.79 GHz) in the lower and upper band,
respectively, and can cover the 2.4–2.484 GHz, 5.15–5.35
GHz, and 5.725–5.825 GHz WLAN bands, and the 2.5–2.69
GHz, 3.4–3.69 GHz, and 5.25–5.85 GHz WiMAX bands. The
antenna polarizations in the above two widebands are vertical.
The measured radiation patterns in the x-y, x-z, and y-z plane
are plotted in Fig. 4(a) to (c), respectively. From an overall view
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Fig. 5. Measured peak antenna gains against frequency for the proposed an-
tenna in the (a) 2.3–2.8 GHz; (b) 3.2–3.8 GHz; and (c) 5.05–5.95 GHz bands.

of these radiation patterns, the antenna behaves quite similarly
to the typical printed monopoles. The H-plane patterns are al-
most omnidirectional in the lower band, alike to the ones at 2.5

and 3.5 GHz in Fig. 4(a) and (b), but appear more directional in
the higher band, alike to the one at 5.5 GHz in Fig. 4(c). This
is because the trapezoid conductor-backed plane radiates more
electromagnetic waves at higher frequencies so as to deteriorate
the radiation patterns more significantly. The measured peak
antenna gains against frequency in the range of 2.3–2.8 GHz,
3.2–3.8 GHz, and 5.05–5.95 GHz are plotted in Fig. 5(a) to (c),
respectively, all showing small variations of less than 1 dBi.

IV. CONCLUSION

A simple printed monopole antenna with a trapezoid con-
ductor-backed plane for WLAN/WiMAX dual-mode operation
has been presented. The use of trapezoid conductor-backed
plane has increased impedance bandwidth very remarkably
to sufficiently cover the 2.4/5.2/5.8 GHz WLAN bands and
2.5/3.5/5.5 GHz WiMAX bands. The final measured results
show satisfactory performance and good agreement with the
simulated results.
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