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Abstract-A novel asymmetric U-Shaped slot antenna with
WLAN application is proposed and fabricated. The proposed
antenna consists of an asymmetric U-shaped slot and an
inverted L-shaped slot which are designed to applied to WLAN
devices, in addition, fed by a coplanar waveguide (CPW)
Furthermore, Good agreement is achieved between the
measurement and simulation, which indicates that a 10-dB
bandwidth of 21.8% from 2.25 to 2.8 GHz which completely
cover the WALN (2.4 — 2.48 GHz) band is covered in the
designed antenna. Meanwhile, compared to other recent works,
a single layer structure, and a more compact size are the key
features of the proposed antenna.
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l. INTRODUCTION

Due to its uniplanar and compact design, large
impedance bandwidth and bidirectional / omnidirectional
radiation patterns, increased freedom for applying
perturbations in comparison to a micro strip feed for the
design of the active-integrated antennas, the slot antenna
fed by CPW is advantageous for feeding arrangements.

In  published works, multi-layer or multi-feed
configurations have been applied in achieving a WLAN
band antenna, which have been considered complicate to
realizing the desired antenna [1-10]. In this case,
configurations of single-feed and single-layer are more
desired in the proposed antenna[11-12]. Based on this, slot
configurations fed by CPW can be used for antenna
structure design, while having the potential to obtain WLAN
bandwidths of operation [13-15].

A novel CPW-Fed d slot antenna, characterized by
applied to the WLAN devices, is proposed. Moreover, it’s
realized by a single-layer and single-feed configuration.
Compared with published antennas, the proposed antenna
with a size of 50 mm by 54 mm is more compact. Besides,
the designed antenna is characterized by low cost, low
profile and simple structure.

II.  ANTENNA STRUCTURE

The geometry of the proposed antenna is depicted in
Fig.1 (a). The proposed antenna is printed on a square FR4
substrate with a dielectric constant of 4.4, loss tangent of
0.02 and thickness of 1.6mm. The overall dimensions of the
antenna are 50 mm %54 mm x 1.6 mm. The antenna is fed
by a CPW line with a 50 ohms characteristic impedance,
characterized by its length Lf = 19.9 mm, width Wf = 2.7
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mm and gaps on both sides width g = 0.5 mm. An inverted
L-shaped slot is etched on the lower left corner of the square,
and an asymmetric U-shaped slot on the right, optimization
of the dimensions of the slots and CPW feed line are made
and shown in detail in Table I. A compensatory structure is
employed to achieve WLAN application performance by the
proposed CPW-fed antenna. Moreover, the antenna has a
single layer with all metal patches printed on the top of the

substrate.
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Figure 1. Configuration of antenna structure of the proposed CPW-Fed

slot antenna and its prototype.

I1l.  SIMULATION AND MEASUREMENT RESULTS

As listed in Table I, all dimensions of the proposed
antenna have been optimized according to the results of
numerical analysis.

The proposed antenna was initially simulated using
HFSS and then fabricated with the optimized dimensions as
shown in Fig. 1(b) with a photograph. Simulated and
measured results of reflection coefficients of the proposed
antenna are illustrated in Figs. (a) and (b). As shown in
figures, the measured impedance bandwidths are 21.8%
from 2.25 to 2.8 GHz. The simulated and measured [S11]| are
in a good agreement as shown in figures. Though, shown in
Figs, due to the poor quality of the SMA connector used and
fabrication tolerance during measurements, there are also
some mismatches between simulated and measured results.
Meanwhile, the variation trends of the measured and
simulated result are corresponding to each other.
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Figure 2 Simulated and measured reflection coefficients of the proposed
antenna in the lower and upper band.

TABLE I. OPTIMAL DIMENSIONS OF THE PROPOSED ANTENNA

Dimension  Size (mm) | Dimension  Size (mm)
G 55 W, 4.2
H 50 Ls 134
Ly 33.8 W; 2.5
L, 7.29 L4 33.6
H, 36.5 W, 5.1
Hy 43.1 Ls 3
Ly 24.6 Ws 4.1
Wi 6.5 Ls 19.9
L, 27 W 2.7
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Figure 3. Simulated and Measured radiation patterns at the different bands
of the proposed antenna (a) 2.4 GHz, (b) 2.48 GHz.

As shown in Figures 3 (a) and (b), compared with the
measured radiation patterns at both the lower and upper
band in the E-Plane (XZ Plane, ¢ = 00) and the H-Plane
(YZ Plane, ¢ = 900), the simulated far-field radiation
patterns of the antenna at the lower and upper bands
(WLAN: 2.4 — 2.48 GHz) are validated. In addition, the
figure shows that the simulated and measured patters agree
well with each other, which proved the performance of the
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designed antenna Meanwhile, peak gains of measured at 2.4
GHz and 2.48 GHz are 4.21 dB and 4.48 dB, which is
shown in figure 4 (a) and (b).
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Figure 4. Simulated gain of the proposed antenna at lower and upper

fed

bands .

IV. CONCLUSIONS

In this paper, a novel asymmetric U-Shaped slot antenna

by CPW with WLAN application is proposed and

fabricated. Simulated results show that the proposed antenna

can

provide a 10-dB bandwidth of 21.8% from 2.25 to 2.8

GHz, respectively, which have a good agreement with
measured data. Results have shown that the proposed
antenna perform a wider impendence widths compared with
published antenna recently.
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