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Abstract

This thesis presents the design and analysis of slot antenna fed by CPW (Coplanar
Waveguide) short circuit for WLAN (Wireless Local Area Network) standard of IEEE 802.11b/g
(2.4-2.4835 GHz), IEEE 802.11j (4.90-5.091 GHz), IEEE 802.11a (5.15-5.35GHz), IEEE 802.11h
(5.725-5.825 GHz), and WiMAX (Worldwide Interoperability for Microwave Access, 3.5 GHz).

Simulation design and analysis of the antenna use IE3D Zeland software. The
RT/Duroid 5880 substrate is the first propose by design simple structure of CPW slot antenna that
composed of two rectangular slots on the ground plane. In this case, the arrangement of two slots in
symmetry and asymmetry is presents. After that the FR4 substrate is introduced for antenna design
because of low cost and easy for supplying. The simple CPW slot antenna is developed for enhance
bandwidth by insert right angle conductor strip loop into slots. Simulation return loss demonstrated
good impedance matching with the operating frequency band were achieved single wideband from
frequency range 2.26 GHz to 7.06 GHz (Bandwidth=4.8 GHz) coverage standard of WLAN and
WIiMAX.

The last simulation of CPW slot antenna for wide band is fabricated on FR4 substrate.

Finally, the measured return loss is compare with simulation result.

Keywords:  Slot antenna, CPW, wideband, right angle conductor strip loop
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Design CPW Fed Slot Antenna for Wideband Applications

K. Nithisopa'?, J. Nakasuwan!, N. Songthanapitak?
N. Anantrasirichai?, and T. Wakabayashi?
1Department of Electronic and Telecommunication Engineering, Faculty of Engineering
Rajamangala University of Technology Thanyaburi (RMUTT)
Klong 6, Thanyvaburi, Pathumthanee, Thailand
2Department of Electronic and Telecommunication Engineering, Faculty of Engineering
Rajamangala University of Technology Phra Nakhoun (RMUTP)
North Bangkok, Banglkolk, Thailand
3ReCCIT, Faculty of Engineering, King Monglut's Institute of Technology Ladkrabang
Ladkrabang, Bangkok, 10520, Thailand
4School of Information Science and Engineering, Tokai University
Hiratsula, Kanagawa, 256-1292, Japan

Abstract— In this paper, a CPW-fed slot antenna for wideband application was designed and
simulated. In order to examine the performances of this antenna, a prototype was designed
at frequency 2.4 GHz and simulated with various width of slot antenna in both sides for mput
impedances matching and simulated by IE3D software package of Zeland. The simulation result
of bandwidth 1= 1.65 GHz (2.1-3.75 GHz) which covers the standard frequency of IEEE 802.11
b/g (2.4-2.4835 GHz) and Wimax (2.3-3.6 GHz). With these performances, the proposed antenna
can be used in wideband applications.

1. INTRODUCTION

Microstrip antenna is one type of antennas which can be nsed for transmitting and receiving signals.
Microstrip or printed antennas are low profile, small size, light weight and widely used in wireless
and mobile communications, as well as radar applications. Microstrip antennas can be divided
into two basic types by structure, namely microstrip patch antenna and microstrip slot antenna
[1,2]. The slot antennas can be fed by microstrip line, slot line and CPW [3,4]. The CPW is the
feeding which side-plane conductor is ground and center strip carries the signal. The advantage of
CPW fed slot antenna is wideband antenna which many research introduce the several shape of
slot antenna for use in WLAN applications. In this paper, we proposed the slot antenna fed by
CPW at a designed frequency of 2.4 GHz and coverage frequency range from 2.1-3.75 GHz.

2. ANTENNA STRUCTURE

The CPW fed slot antenna is designed at 2.4 GHz with the symmetrical structure, as shown in
Figure 1(a). This antenna is designed on RT/Duroid 5880, the substrate with thickness (k) of
1.575mm and dielectric constant (=,) of 2.2. The coplanar waveguide (CPW) is designed to be
50 ohms in order to mateh the characteristic impedance of transmission line. The dimension of the
slot antenna is referred to the guide wavelength (Ag) which given by

A =L (1)
v Eeff
where =7 is an effective dielectric constant.
e +1
£ eff = " 5 (Qj

In this ease, Ay at frequency 2.4 GHz is 98.81 mm.

The total length of slot antenna (L1 + Lo+ Wa) is 0.81A, (80.0 mm) and width of slot (Hy, Ha) is
0.1A4 (10.5mm). For match impedance with characteristic impedance of transmission line 50 ohins,
the gap (W), width of the center strip (W3) and length of CPW line ( Hs) are 0.5 mm, 2.4 mm and
23 mm, respectively.

79



2238 Progress In Electromagnetics Research Symposium 2007, Beijing, China, March 26-30

E
"

Bk & W OB B
H]
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Figure 1: CPW-fed slot antenna and Sy; in case of same slot. (a) Configuration of CPW fed slot antenna.
(b} Characteristic of return loss {Syq).

3. DESIGN PROCEDURE

In this paper, we proposed the concept of the designing CP'W fed slot antenna for wideband which
has three design procedures. This slot antenna composed of two small slots on the ground plane
that are left and right slots. For every case of designing, we will fix the gap (1), width of the
center strip (W3] and length of CPW line (Hg) to 0.5 mm, 2.4mm and 23 mm, respectively.
Design 1: Same length and same width of two slot {left slot and right slot).

The parameters of this structure are as following:

L1 = Ly = 38.8mm (total length of slot antenna = 80.0 mm)
Hy = Hy = 10.5mm

Figure 1(b) show the characteristic of return loss Syy of Design 1. The simulation results of
bandwidth and its return loss are shown in Table 1.
Design 2: Different length and same width of two slots.

The parameters of this structure are as following:

Ly = 43.8mm, Lo =33.8mm (total length of slot antenna = 80.0 mm)
Hy = Hy =9%5mm

The simulation results are shown in Table 1, and the return loss Syq is shown in Figure 2(b).
Design 3 : Different length and different width of two slots.

i LT
. :
. .

L s 8
L m
- 1 u
S| x
hu-:u siny o
(a) (b)

Figure 2: CPW-fed slot antenna in case of difference length and same width of slot. (a) Configuration of
CPW fed slot antenna. (b) Characteristic of return loss {514).
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The parameters of this structure are as following:

L1
Hy

43.8mm, Lo = 33.8mm (total length of slot antenna = 80.01mm)
7.8, Hy = 4.1mm

— a1

1 35 - a5 5 58 L]
Frop——

(a) (b)

Figure 3: CPW-fed slot antenna in case of difference length and difference width of slot. (a) Configuration
of CPW fed slot antenna. (b) Characteristie of return loss (S11).

4. SIMULATE RESULTS

The basic slot antenna fed by CPW is shown in Figure 1{a). When varying the length of slot, it
will affect on bandwidth and return loss as shown in Figure 2. When we increase width of slot, the
bandwidth is increasing, as shown in Figure 3. The dimension and some parameters are listed in
Tahble 1.

Table 1: The value of parameters and the characteristics of CPW-fed slot antenna.

L1 L2 H1 H2 Bandwidth (—10dB) | Return Loss (dB)
(mm) | (mm) | (mm) | (mm) (GHz) = 24GHz
388 38.8 10.5 10.5 1.0 —48
43.8 33.8 0.5 0.5 0.8 —35
43.8 33.8 7.8 4.1 1.65 —15.5
0.0
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Figure 4: Radiation pattern at frequency 2.45 GHz. (a) yz-plane. (b) zz-plane.
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Figure 5: Radiation pattern at frequency 3.65 GHz. (a) yz-plane. (b) xz-plane.

The radiation pattern of y-z plane and -z plane at frequency 2.45 GHz and 3.65 GHz are shown
in Figure 4 and Figure 5

5. CONCLUSION

The design of slot antenna fed hy CPW is considered on the basic structure. It is proved by varying
the length and the width of the slot for achieving the wideband for use in WLAN applications. This
paper shows the maximum bandwidth of 1.65 GHz at desipn frequency of 2.4 GHz. The wideband
is created with the different length and the different width of the slot antenna.
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