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Dual—Polarized Slot—Coupled Microstrip Antenna with Very High Isolation
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Abstract Awideband dual-polarized slot-coupled stacked microstrip antenna with very high isolation and low c玎瑚一polarization is pre-
sented．To improve isolation between two polarization ports，the stacked patches are excited by an open-ended and a T-shaped micros-

trip lines both v／a two H．shaped slots placed in a⋯T’coltfiguration．The measured isolation is better than 40．5 dB over the bandwidth
from 8．8t09．8GHzwith cmss—polarizationlevellessthan一28．5 dB．Themeasured VSWR≤2 bandwidths reach 20．7％andl9．1％at

the vertical and horizontal polarization ports．respectively．This antenna is suitable to be used as array elements in spacebome synthetic

aperture radars(SAR)and active phased array radars．
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1 Introduction

Dual linearly polarized antennas are increasingly

required in communications and radar systems whose

essential demands are mgh isolation and low cross·-po··
larization‘⋯．A classical approach to enhance polar—

ization purity is reported in Ref．[4]，where a dual—po—

larized slot—coupled stacked patch antenna with two

offset orthogonal slots is described．Two open-ended

microstrip lines are placed on the same layer，resulting
in isolation of about 18dB．Another dual—polarized

stacked patch antenna with cross—slot．achieving isola—

tion better than 20 dB，is reported in Ref．【5j，but it

requires a complex multilayer structure．A dual—polar—

ized microstrip ring antenna with three coupling slots is

introduced in Ref．[6]，resulting in isolation of 30 dB

with cross—polarization level of一25 dB．m Re蠡．[7j

and[8]，two H-shaped slots and two L-shaped mi-

crostrip lines are used to realize dual-·polarized opera—-
l ion of a stacked patch antenna，whose isolation is in—

creased to 36 dB with一22 dB cross—polarization．In
this letter，by using both an open-ended and a T—

shaped microstrip lines to excite stacked patches

through double H—shaped slots，very high isolation is

achieved．贴is confirmed in the experiments．The
design procedure and experimental results are present—

ed．
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2 Antenna Design

Fig．1(a)is a decomposed view of a dual-polarized

slot-coupled microstrip patch antenna．The proposed
antenna consists of three dielectric substrates and two

foam layers．The upper square patch of side length a2

is printed on the back of the first substrate，and the

lower square patch of side length al is on the second

substrate，separated from the upper one by a foam

layer of thickness ho．’me microstrip feed lines are

printed on the back of the third substrate while a

ground plane is on its front with two H-shaped slots

placed in a“T”configuraUon．One slot is fed五rom an

open-ended microstrip line and the other from a T—

shaped microstrip line so as to enhance isolation be—

tween two input ports and suppress cross-polarization．

Besides，in order to improve the front-to—back ratio，

another ground plane is placed below the feed circuit

and a second foam layer of thickness hl inserted to

separate them．All substrates have permit：吐vity￡，=

2．94 and a thickness h=1．524 min．’nle H-shaped sl-

ot is defined by parameters Zl，w1，Z2，and w2 as

shown in Fig．1(b)．

Computer simulation is carried out using Ansoft HF-

SS，a commercial 3一D electromagnetic simulator based

on the finite element method．The design parameters
are optimized to improve the slot coupling and return

loss．A test antenna is then designed and fabricated．

f111e patch parametem are al=7．7 inin，a2=9．5 mnl，
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and危o=2．8 mm；the slot parameters for port-V ale Zl

=2．5 IIlin，Z2=0．75 mm，伽l=0．3 mm，伽2=1 min；

the Slot parameters for port-H锄屯Zl=3．5 inItl，Z2=

0．75 mill，伽l=0．3 illln，仞2=l mill．
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Fig．1 Configuration of the dual-lD0larized slot coupled￡mtenna

rI№test antenna’s l七tlllll loss and isolation mea—
sured by 8720ES network analyzer are plotted in Fig 2．

r111e measured fTequeney bandwidths defined by v2姗
≤2 are 20．7％covering 8．2 to 10．1 G】舷at port-V，

and 19．1％covel魄8．5 to 10．3 G№at port-H．re．
speetively．Through out the frequency Felon from 8．2

to 10．3 G舷．the measured isolation is higher than 38．

5 dB：and kn the operatkng bandwidth 8．8—9．8 GIk，

the measured isolation ks better than 40．5 dB．

F’ig．3 shows the measured and simulated E．plane

and H-plane radiation patterns for port-V excitation

only．Cross．polariza：tion levels in both E．plane and H_

plane alre about一30 dB in the main beam region at

9．3 G比．For all patterns observed(including the pat—
terns for port-H)，the measured patterns al'e stable in

the operating fr踟luency band and the cross—-polar兆—-
don levels al'e less than一28．5 dB．

．90*

Frequency／GHz

隐．2 Measured VSWR and isolation
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4 Conclusions

A stacked dual—polarized microstrip patch硼tenna
excited by both an open-ended and a T-shaped micros—

trip lines through two H-shaped slots has been stud-

led．which achieves wide band埘dths(20．7％at port-
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V and 19．1％at port-H)，very high isolation(better

than 40．5 dB)，lower level of crOSS．polarization(1ess
than一28．5 dB)，and stable radiation patterns．This

antenna is suitable to be used笛array elements in spa-
cebome synthetic aperture radar(SAR)and active

phased array radar applicatio璐．
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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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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 

 

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 

 

 
 
 
 
 
 
 
 

 

 

 

  




