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Novel band-notched UWB antenna for WUSB system

He Xiaoxiang Deng Hongwei

(College of Information Science and Technology，Nanjing University of Aeronautics and Astronautics，Nanjing 210016，China)

Abstract：A simple and compact micro!；trip—fed ultra wideband

(U、Ⅷ)printed monopole antenna wi山band—notched performance
is proposed for wireless universal serial—bus(WUSB)．The

antenna is composed of a U．shaped line radiator and a small strip

bar and is partially grounded，so that the measured impedance
bandwidth of the antenna is about 7．88 GHz covering 3．12 to ll

GHz with VSWR below 2，and the expected band roection of

5．06 to 5．89 G}Hz is also obtained．The characteristics of the

proposed antenna ale analyzed，and the geometric parameters for

optimal performance are investigated in detail．A relatively
stable。quasi．omnidirectional and quasi—symmetrical radiation

pattern is also found．The proposed band—notched UWB antenna

requires no external filters to avoid interference with other

systems，and thus，greatly simplifies the system design
of an ultra

wideband WUSB communication system．

Key words：wireless universal serial．bus(WUSB)；printed

antenna；monopole antenna；ultra wideband(UWB)；band—not—
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T n the short．range communications⋯of a wireless person一
1 al area．network(WPAN)containing consumer electron-

ics(CE)and computer．associated devices，a combination of

wired universal serial—bus(USB)technologies and ultra

wideband(UWB)wireless technologies is needed．The

wireless universal serial—bus(WUSB)provides instant UWB

connectivity for a wide range of devicesl 21．A high perform—

ance antenna with high data rates and high—speed intercon—

nects and low—-power consumption is important for shon—-dis·-

tance wireless communications under l 0 m in the WUSB

system⋯．

Recently，a considerable amount of researches have been

devoted to the development of an ultra wideband(UWB)

antennas”1 in order to enable high data transmission rates．

10w power consumption and simple hardware configuration

in the WUSB system．The UWB antennas of such systems
are also required for small．size．non．dispersive and wideband

properties．In 2002．the commercial applications of the fre—

quency band from 3．1 to 1 0．6 GHz were approved by the

Federal Communications Commission(FCC)in America．

Besides the considerations of ultra wideband performance，

the designation of antennas for UwB communication also

needs a band．rejection filter to avoid interference with exist—

ing wireless networks with standards such as IEEE 802．1 l a

in the USA r5．15 to 5．35 GHz，5．725 to 5．825 GHz)and

HIPERLAN『／2 in Europe(5．15 to 5．35 GHz，5．47 to 5．725

GHz)o”．As a result．UWB transmitters cannot cause any

electro-magnetic interference on nearby communication sys—

tems such as wireless LAN(WLAN)applications．Howev—
er，the use of a filter can increase the complexity of the

UWB system．To tackle this problem．many novel UWB pla-

nar antennasI 6-131 with band．notched characteristics have been

presented．In these designs，the filter can be eliminated and

the radio frequency systems can be simplified．Among the

newly proposed UWB antenna designs，the printed monopole

antennas 8-13’have received much attention due to their wide．

band matching characteristics．omnidirectional radiation pat．

terns，high radiation efficiency and compact size．These an．

tennas make use of different structures to meet the require—

ments of return lOSS and radiation patterns．These structures

include the following configurations：two monopoles with a

small strip bar■half-bowtie shape■ a coplanar
waveguide(CPW)resonant eell(CCRC)⋯1，and a new fol—

ded strip monopole antenna with band．．notched characteris．．

tics⋯1．Furthermore，other antennas are shaped as a planar

half．ellipse．shaped radiation patch
o’2
and a main patch with

a inverted U—slot””etc．The time domain performances of

these monopoles are investigated by either simulation or

measurement or by both．

In this paper．a novel and compact ultra wideband printed

monopole antenna with the band．notched performance for

WUSB applications is proposed．To achieve ultra wideband

and band．notched characteristics．the proposed antenna con．

sists of a U．shaped line and a small strip bar．The measured

frequency bandwidth with VSWR below 2 of the antenna

covers 3．12 to ll GHz with expected band rejection of 5．()6

to 5．89 GHz．which satisfies the WUSB system requirements

very well．

1 Antenna Design

The fabricated UWB antenna is shown in Fig．1 and the

geometry of the proposed microstrip—fed monopole antenna

is illustrated in Fig．2．The antenna is fed with 50 Q micros—

trip line and is printed on the FR4 substrate(L，。b x W汕)
with the height(h)of 1．5 mm and relative permittivity占，=
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3．5．The ground plane has the dimension of瞰uh×Lg so that
ultra wideband characteristic is obtained．To avoid the inter-

ference，the strip bar with the dimension of巩x L。is loca—
ted in the U—shaped line radiator．

Tab．1 Geometry dimensions of the antenna

Parameters Size／mm

from 5．06 GHz to 5．89 GHz．which completely satisfies the

WUSB system requirements．When the strip bar is elimina．

ted，the band-notched performance of the antenna disap—

pears，as are the measured and simulated results plotted in

Fig．3．As a result，the small strip bar plays an important role

Fig．2 The geometry of the proposed UWB band-notched antenna as a band-notched filter to eliminate the limited band as is

expected．

A band-notched characteristic is mainly controlled by the

length(L。，Ws)of the small strip bar，and the length(L)of
the monopole mainly determines the first and second reso—
nant frequency of the monopole antenna．The first and see—

ond resonant frequencies(五，以)are determined by⋯

where

工2ic万 ‘1)

C

2L2~／8，
(2)

(3) Fig．3 Measured and simulated VSWR of the antenna

(4)

The strip bar length L。at the cenWe of the radiator is approx—

imately determined by

。争。去2丽c ㈣
’一A‘氐厄’诋厄

L’

where c is the speed of light and工is the central band—not—

ched frequency．The parameters of the proposed antenna are

optimized with Ansoft HFSS after the calculation with the

formulations outlined above．The main parameters of the an—
tenna are shown in Tab．1．

2 Antenna Characteristies

To verify the high performance of the proposed antenna，
VSWR is simulated using Ansoft HFSS and measured with a

vector network analyzer of the Agilent Company

(N5230A)．The simulated and measured results are plotted
and compared in Fig．3．It can be seen that．the two results

are in fairly good agreement．The antenna covers a 7．88
GHz bandwidth from 3．12 to l 1 GHz with a rejected band

Furthermore，the effects of the length(L。)and width

(Ws)of the strip bar on the band．notched performance of
the antenna are investigated thoroughly with the other pa-
rameters unchanged．Return lOSS of the antenna with diffe卜

ent lengths and widths of the strip bar are simulated and

plotted in Figs．4(a)and(b)．As the length of the strip bar

increases from 5．1 to 5．9 mm．the central frequency of the

rejected-band varies from 6．11 to 5．1 8 GHz almost linearly
and the bandwidth is decreased．On the other hand．as the

width(眦)ofthe strip bar increases from 1．5 t02．5 mm，it
is clear from Fig．5 that the bandwidth and the centre fre-

quency of the rejected—band increase slightly．Generally
speaking，from the simulation results shown in Figs．4(a)
and(b)，it call be concluded that the notched．band is affect．
ed by the length and width of the strip bar．The bar has al—

most no effect on the return lOSS of the other band for its in．

herent bandwidth．

As shown in Fig．4(c)，when the length of the U．shaped

strip increases from 14．5 to 15．5 mm and the other parame．
ters are unchanged．the first central frequency decreases a1．

most linearly from 4．09 to 3．95 GHz．which agrees fairly

well with the calculation results of Eq．(1)(declines from

4．020 to 3．688 Gaz)．For the U—shaped printed monopole。
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Fig．4 Return loss optimization of the antenna．(a)Simulated return loss for different lengths of the strip bar；(b)Simulated return loss for
different widths of the strip bar；(c)Simulated return loss for different lengths of the U—shaped strip；(d)Simulated return loss for different lengths
of the ground plane

the ground plane serves as an impedance—matching circuit．

The length of the horizontal g叩between the patch and the

ground has an important effect on the whole band perform．

ance as shown in Fig．4(d1．

Fig．5 shows the measured gains of the proposed anten．

na．The gain in the lOW frequency band iS about 3 dBi．and

in the high frequency band about l dBi．and the sharp de—

crease of the antenna gain iS observed in the notched fre．

quency band．AlthOugh the gain in the high frequency band

iS not very large．it iS fairly stable compared to the frequen—
cv．As a result．the antenna iS almost non．dispersive in the

band of 6．5 to ll GHz．Radiation patterns at different fre．

quency points are also investigated．the patterns in the H．

plane are measured．as shown in Fig．6．The quasi．omnidi—

rectional and symmetrical patterns in the v．z plane in the

whole band are obtained．which are necessary jn the WUSB

communication system．The quasi-omnidirectional perform．
8nee in the high frequency band iS worse due to interference

of high modes．The patterns in the E．plane simulated with

HFSS are also presented in Fig．7．

Frequency／GI-k

Fig．5 Measured antenna gain
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Fig．6 Measured radiation
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Fig．7 Simulated radiation pattern in E—plane
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3 Conclusion

A novel and compact wide—band microstrip—fed monopole

antenna with band—notched characteristic for WUSB appli—
cations is proposed．To achieve wideband and band．notched

characteristics．the antenna consists of a U．shaped line radi—

ator with a small strip bar．The band—notched UWB antenna

is designed．simulated．measured and analyzed in detail in

tIlis paper．The measured or simulated results validate that

the antenna satisfies the requirements of WUSB communi—
cations．Valuable future research can concentrate on the

minimization of the antenna．
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WUSB中新型带陷UWB天线

何小祥 邓宏伟

(南京航空航天大学信息科学与技术学院，南京210016)

摘要：给出了一种紧凑的可用于WUSB的新型带陷超宽带印刷单极子天线．天线由内嵌条带的u形环组成并采

用部分接地技术，从而使天线具有带陷超宽带特性．实测结果表明该天线输入端驻波比小于2的绝对阻抗带宽

为7．88 GHz，覆盖了3．12～l 1 GHz的频率范围，其中5．06～5．89 GHz范围内具有带阻特性．讨论了各几何参

数对天线性能的影响，同时获得了该天线相对稳定的、近似全向且对称的测试方向图．由于此种天线无需额外的

带阻滤波器来隔离天线与其他通信系统的干扰，从而大大简化了WUSB系统的设计．

关键词：WUSB；印刷天线；单极子天线；超宽带；带陷

中图分类号：TN0ll
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专注于微波、射频、天线设计人才的培养 易迪拓培训
网址：http://www.edatop.com  

 

如 何 学 习 天 线 设 计 

 

天线设计理论晦涩高深，让许多工程师望而却步，然而实际工程或实际工作中在设计天线时却很

少用到这些高深晦涩的理论。实际上，我们只需要懂得最基本的天线和射频基础知识，借助于 HFSS、

CST 软件或者测试仪器就可以设计出工作性能良好的各类天线。 

易迪拓培训(www.edatop.com)专注于微波射频和天线设计人才的培养，推出了一系列天线设计培

训视频课程。我们的视频培训课程，化繁为简，直观易学，可以帮助您快速学习掌握天线设计的真谛，

让天线设计不再难… 

 

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，可以帮助你快

速学习掌握如何使用 HFSS 软件进行天线设计，让天线设计不再难… 

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

CST 天线设计视频培训课程套装 

套装包含 5 门视频培训课程，由经验丰富的专家授课，旨在帮助您从

零开始，全面系统地学习掌握 CST 微波工作室的功能应用和使用 CST

微波工作室进行天线设计实际过程和具体操作。视频课程，边操作边

讲解，直观易学；购买套装同时赠送 3 个月在线答疑，帮您解答学习

中遇到的问题，让您学习无忧。 

详情浏览：http://www.edatop.com/peixun/cst/127.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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关于易迪拓培训： 

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，一直致力和专注

于微波、射频、天线设计研发人才的培养；后于 2006 年整合合并微波 EDA 网(www.mweda.com)，

现已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经

典培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电

子工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

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。 

 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验 

※ 一直专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 视频课程、既能达到了现场培训的效果，又能免除您舟车劳顿的辛苦，学习工作两不误 

※ 经验丰富的一线资深工程师主讲，结合实际工程案例，直观、实用、易学 

 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 

 
 
 
 
 
 
 
 

 

 

 

  




