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Abstract
A novel dual-band microstrip patch antenna for Wireless 
Local Area Network (WLAN) application is proposed. Dual 
band characteristic for the 2.4 GHz band and the 5 GHz band 
is produced by using U-slot and T-slot. The rectangular 
window for ground plate is used to increase the impedance 
bandwidth. This design can completely cover the 2.4/5 GHz 
band for IEEE 802.11b/g and 802.11a standards. 

1 Introduction 
With the rapid development of wireless communications, 
wireless local area network (WLAN) applications nowadays 
have become more popular. WLAN provides wireless 
communication between the client devices with an access 
point in a local network. According to the standard of IEEE 
for WLAN, the network works at 2.4 GHz band (2.4-2.483 
GHz for IEEE 802.11 b/g) and 5 GHz band (5.15-5.35 GHz 
and 5.725-5.825 GHz for IEEE 802.11a). 
Antenna is an important device in WLAN communication 
system because its performance will directly impact on the 
quality of wireless communications. Moreover, one antenna 
that can operate at all these frequencies is more efficient than 
several antennas for each frequency band. Therefore dual-
band antenna which can work at IEEE standards for WLAN is 
needed. In recent years, some dual-band antennas for WLAN 
application have proposed such as [1- 4]. However, these 
researches can not cover all of the WLAN frequencies. 
In this paper, we proposed a dual-band antenna which can 
completely cover the all of the WLAN frequencies. The 
proposed antenna is composed of U-slot and T-slot on the 
patch and a rectangular window for ground plate. 

2 Antenna design and analysis 
The geometry of the proposed dual-band antenna is showed in 
Fig. 1. The substrate considered for this study is FR4_expoy 
( r =4.4) and the thickness of the substrate is h=4mm. The 
proposed antenna occupies a size of W × L. U-slot and T-slot 
are on the horizontal axis of symmetry. The parameters of U-
slot are: D1, L3, W2, W4, and W5. The parameters of T-slot are: 
D, L2, W1 and W3. The distance from T-slot to left margin of 
the patch is L1. A rectangular window of D2 L6 for ground 
plate is on the horizontal axis of symmetry. The distance from 
the bottom of the rectangular window to right margin of the 
patch is L7. The feed point of the antenna is at the horizontal 

axis and the distance from the feed point to right margin of 
the patch is L5. The antenna parameters are determined by 
using the commercial simulation software Ansoft HFSS 10.0. 

(a)

(b) 

(c)
Fig.1 Configuration of the proposed antenna (a) top view, (b) 

bottom view and (c) side view 

The proposed antenna is composed of U-slot and T-slot on the 
patch and a rectangular window for ground plate. Dual band 
characteristic for the 2.4GHz band and the 5 GHz is produced 
by using U-slot and T-slot. The rectangular window for 
ground plate is used to increase the impedance bandwidth. Fig. 
2 shows the simulated return loss for the proposed antenna 
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with various L3. It is found that with the increase of L3, the 
lower resonant frequency is decreased and the upper resonant 
frequency is increased. Fig. 3 shows the simulated return loss 
for the proposed antenna with various D. It is found that with 
the increase of D, the lower resonant frequency is slightly 
affected and the upper resonant frequency is increased. In Fig. 
2, other parameters used for this study are: W = 30 mm, L = 
46 mm, L1 = 4.5 mm, D = 14 mm, W1 = 2 mm, L4 = 4.5 mm, 
D1 = 17 mm, W2 = 2 mm, L2 = 15 mm, W3 = 2 mm, W4 = 2 
mm, W5 = 2 mm, L5 = 16 mm, L6 = 7 mm, D2 = 24 mm, L7 =
37.5 mm. In Fig. 3, other parameters are: W = 30 mm, L = 46 
mm, L1 = 4.5 mm, W1 = 2 mm, L4 = 4.5 mm, D1 = 17 mm, W2
= 2 mm, L2 = 15 mm, L3 = 14.5 mm, W3 = 2 mm, W4 = 2 mm, 
W5 = 2 mm, L5 = 16 mm, L6 = 7 mm, D2 = 24 mm, L7 = 37.5 
mm. 

Fig.2 Return loss against frequency for various L3

Fig.3 Return loss against frequency for various D 

3 Simulated results 
After an abundant parametric study, the proposed antenna 
parameters are set as follows: W=30mm, L=46mm, 
L1=4.5mm, D=14mm, W1=2mm, L4=4.5mm, D1=17mm, 
W2=2mm, L2=15mm, L3=14.5mm, W3=2mm, W4=2mm, 
W5=2mm, L5=16mm, L6=7mm, D2=24mm, L7=37.5mm. Fig. 
4 shows the simulated return loss of this proposed antenna. 
The simulated impedance bandwidth for -10dB return loss is 
from 2.40 GHz to 2.49 GHz and 5.15 GHz to 5.89 GHz, 
covering the two standard WLAN bands at IEEE 802.11b/g 
(2.4-2.4835 GHz) and IEEE 802.11a (5.15-5.35 GHz and 

5.725-5.825 GHz). Figs. 5, 6 and 7 show the simulated 
normalized radiation patterns at 2.45 GHz, 5.2 GHz and 5.8 
GHz. It is observed that the lower and higher bands have 
similar radiation characteristics. The simulated peak gain of 
the proposed antenna is 4.48dBi, 5.1dBi and 6.5dBi at 2.45 
GHz, 5.2 GHz and 5.8 GHz respectively. 

Fig.4 Simulated return loss for the proposed antenna

Fig.5 Normalized radiation patterns at 2.45 GHz 

Fig.6 Normalized radiation patterns at 5.2 GHz
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Fig.7 Normalized radiation patterns at 5.8 GHz 

4 Conclusion
A dual-band microstrip antenna for WLAN application has 
been proposed in this paper. The simulated impedance 
bandwidth for -10dB return loss is from 2.40 GHz to 2.49 
GHz and 5.15 GHz to 5.89 GHz, covering 2.4 GHz (2.4–
2.4835 GHz) and 5 GHz (5.15-5.35 GHz and 5.725-5.825 
GHz) WLAN bands. It is shown that the proposed antenna is 
suitable for WLAN application. 
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引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系

统设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又

全面地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设

计方面的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技
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该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、
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HFSS 天线设计培训课程套装 
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设计方法、设计考量以及使用 HFSS 和 CST 仿真分析线圈天线的具体

操作，同时还介绍了 13.56MHz 线圈天线匹配电路的设计和调试。通过
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