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A folded slot is introduced to expand the impedance bandwidth and

miniaturise the size of a coplanar waveguide (CPW)-fed patch mono-

pole antenna for radio frequency identification (RFID) applications.

The designed antenna, which, including ground plane, is only 13 mm

in height and 11 mm in width, can operate at the 5.8 GHz band with

measured impedance bandwidth and average antenna gain of 30% and

� 5 dBi, respectively, and also conical radiation patterns. These

properties make the antenna suitable for RFID tags.

Introduction: Radio frequency identification (RFID) systems have

recently received much attention for use in efficiently tracking and

identifying objects in various supply chains from the security and

control points of view. RFID systems basically consist of a read=write

device and a tag, and data is transferred between the tag and the

read=write device wirelessly by means of electromagnetic waves at

the assigned bands of 125 kHz, 13.56, 869, 902–928 MHz, 2.45 and

5.8 GHz [1]. The tag, which includes the antenna and a microchip

transmitter, must have a low profile, low cost and especially small

size for valuable and easy use when it is attached to the object to be

identified. Therefore, a suitable antenna for use in a tag becomes more

important. So far, several antenna designs for use in RFID systems

have been proposed, including the meander line structure [2], the

aperture-coupled structure [3], and the CPW-fed folded-slot structure

[4]. These designs are either complex in antenna structure or large in

antenna size for practical applications.

In this Letter, a novel design of a broadband planar monopole

antenna, consisting of a slotted patch and a CPW-fed structure such

that only a single-layer substrate is required for the antenna, is

presented. By properly selecting a folded slot on a rectangular patch,

compact antenna size, broad impedance bandwidth and good radiation

characteristics suitable for the RFID application at 5.8 GHz could be

achieved. Details of the antenna design and both theoretical and

experimental results are presented and discussed.

Fig. 1 Configuration of proposed broadband CPW-fed folded-slot
monopole antenna for 5.8 GHz RFID application (dimensions, mm)

Antenna configuration: The configuration of the proposed antenna

design is shown in Fig. 1. The antenna has a simple structure by

constructing it on one side of an FR4 dielectric substrate (thickness

1.6 mm and relative permittivity 4.4). The antenna is symmetrical

with respect to the longitudinal direction and its basis is a rectangle

patch inserted by a folded slot to form a monopole structure with an

H-shaped strip fed by a CPW feedline. Clearly, the radiating element

of this antenna is thus separated from the ground plane by the folded

slot. We first studied the dimensions of the antenna by simulation with

the aid of IE3D electromagnetic software, and then adjusted them by

experiment. Finally, the dimensions of the fabricated antenna were

chosen to be of height 13 mm and width 11 mm, which are both close

to one-quarter wavelength in free space at resonance, and a fixed

width of 1 mm was used for the folded slot. For the H-shaped strip,

the ends of the horizontal section with strip width 1 mm and length

6 mm were appropriately connected to the centres of the two vertical

sections, each with strip width 1 mm and length 4 mm. The CPW

feedline, with a signal strip of width 1 mm and length 7.7 mm, and

a gap distance of 1 mm between the signal strip and the coplanar

ground plane, was chosen to feed the H-shaped strip centrally from its

bottom edge. Moreover, in this design the total length of the folded

slot is 44.4–48.4 mm, or about 0.86–0.94 wavelength relative to the

resonant frequency of 5.8 GHz, and this indicates that the antenna size

can be effectively reduced by use of the slot-folding technology.

Fig. 2 Measured and simulated frequency responses of input return loss
for proposed antenna

Fig. 3 Measured far-field radiation patterns at 5.81 GHz for proposed
antenna

Results and discussion: The prototype of the proposed broadband

CPW-fed folded-slot antenna with optimal geometrical parameters

as shown in Fig. 1 was constructed and tested. Fig. 2 shows the

measured and simulated frequency responses of return loss for the

proposed design for the purpose of comparison. As can be seen from

the simulation, the antenna is excited at 5.8 GHz with a –10 dB

impedance bandwidth of 550 MHz (5.56–6.11 GHz). However, the

measured results show that the resonant mode is excited at 5.81 GHz,

which is almost the same as that from simulation, and accompanied by

a much wider impedance bandwidth of 1.74 GHz (5.09–6.83 GHz), or

about 30% with respect to 5.81 GHz. Agreement between the experi-

ment and simulation is generally good, and the experimental case
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provides a much better and wider impedance matching condition.

Obviously, the proposed design has sufficient bandwidth to cover the

requirement of the RFID 5.8 GHz system or even the wireless local

area network (WLAN) standards in the 5.2 GHz (5.15–5.35 GHz) and

5.8 GHz (5.725–5.825 GHz) systems.

Fig. 3 shows the measured far-field radiation patterns at 5.81 GHz for

the proposed antenna. The conical radiation patterns in the E-planes

(x–z and y–z planes) and almost omnidirectional pattern in the H-plane

(x–y plane) are observed. Note also that the radiation characteristic of

this design is found to be stable since similar patterns have also been

measured at other operating frequencies across the band. Fig. 4 shows

the measured peak antenna gain for frequencies across the operating

band. The range of antenna gain is 3.2–6.1 dBi.

Fig. 4 Measured antenna gains for proposed antenna

Conclusions: A compact low-profile CPW-fed patch monopole

antenna with broadband performance has been proposed and imple-

mented. With the insert of a folded slot to the patch, the proposed

antenna can be designed to have a bandwidth of 30%, good radiation

performance and peak antenna gain of more than 3.2 dBi, but is only

13� 11 mm in antenna size. The antenna is mechanically robust and

easy to fabricate and integrate with the application-specific circuit.

This design is not only suitable for use in RFID systems but is also

applicable to WLAN 5.2=5.8 GHz communication systems.
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网址：http://www.edatop.com  
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易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微
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研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训课程列表：http://www.edatop.com/peixun/rfe/129.html 

 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

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

术能力，把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家...

课程网址： http://www.edatop.com/peixun/ads/13.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的HFSS培训教程套装，可以帮助您从零开始，全面深入学习HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 
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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、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 天线设计培训课程套装 

套装包含 6 门视频课程和 1 本图书，课程从基础讲起，内容由浅入深，

理论介绍和实际操作讲解相结合，全面系统的讲解了 HFSS 天线设计的

全过程。是国内最全面、最专业的 HFSS 天线设计课程，可以帮助您快

速学习掌握如何使用 HFSS 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/hfss/122.html 

13.56MHz NFC/RFID 线圈天线设计培训课程套装 

套装包含 4 门视频培训课程，培训将 13.56MHz 线圈天线设计原理和仿

真设计实践相结合，全面系统地讲解了 13.56MHz线圈天线的工作原理、

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

该套课程的学习，可以帮助您快速学习掌握 13.56MHz 线圈天线及其匹

配电路的原理、设计和调试… 

详情浏览：http://www.edatop.com/peixun/antenna/116.html 
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