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ABSTRACT 
 
In this report, coplanar waveguide (CPW)-fed 
quasi-Yagi antenna is presented.  Two methods for 
transforming the CPW mode, which feeds the 
antenna, to coplanar stripline (CPS) mode, which 
excites the driver dipoles, are presented.  Measured 
results for X-band prototypes using the two 
transitions are compared.  Performance of microstrip 
quasi-Yagi arrays is also discussed, including an 
endfire and tilted beam array.  Experimental results of 
an X-band eight element linear array are reported. 
 
 
 

INTRODUCTION 
Future broadband wireless and mobile 
communications systems will benefit greatly from the 
development of low-cost, high performance planar 
printed antennas.  Characteristics of the quasi-Yagi 
antenna including wide bandwidth and low mutual 
coupling make this antenna a promising candidate for 
such systems.  Because this antenna is amenable to 
high dielectric substrate construction, it is scalable to 
millimeter wave frequencies and can be fabricated on 
alumina or MMIC substrates.  In this continuing 
MICRO project, applications of the quasi-Yagi 
antenna are investigated, including coplanar 
waveguide (CPW)-fed versions of the antenna, and 
beam-steering planar arrays. 

 
CPW QUASI-YAGI ANTENNA 

The lack of via holes in CPW structures makes it 
desirable for millimeter wave circuits since MMIC 
fabrication can be considerable simplified.  Two 
CPW-fed quasi-Yagi antennas has been developed 
that can be integrated with CPW circuits, either with 
the MMIC flip-chip mounted on the substrate, or 
fabricated on the same substrate as the circuit itself. 
 In [1] a CPW-fed quasi-Yagi antenna is developed  

 
 
 
 
using an 180 deg. open stub to transform the CPW 
mode to coplanar stripline (CPS) mode, which excite 
the driver dipoles.  The transition is shown in Fig. 
1 (a).  The open stub induces a relative 180 deg. 
phase shift on one side of the CPW so that the CPW 
mode is transformed to a balanced mode. Another 
CPW-fed quasi-Yagi antenna presented in [2] is 
depicted in Fig. 1 (b).  It uses a circular patch 
transition to transform the CPW mode to CPS.  The 
circular patch is a broadband open circuit element, 
and functions similarly to the 180 deg. open stub of 
the previous antenna.    
  

  
(a) (b) 

Fig. 1 CPW fed quasi-Yagi antenna with (a) 180 
deg. open stub transition and  (b) circular patch 
transition. 

 
 Both CPW-fed antennas are prototype at X-band 
on 25 mil Duroid substrate with dielectric constant of 
10.2.  The measured endfire radiation patterns are 
plotted in Fig. 2.  Other properties are compared in 
Table 1. 
 



(a) 
 

(b) 
 

Fig. 2 Measured radiation patterns of CPW-fed 
quasi-Yagi antenna with (a) open stub transition at 
10 GHz and (b) circular patch transition at 9 GHz. 

 
 

Table 1 Comparison of CPW-fed quasi-Yagi 
antennas. 

transition type Open Stub 
(10GHz) 

Circular Patch 
(9GHz) 

gain 5 dBi 3.8 dBi 
bandwidth for 
10 db return loss 30% 40% 

front-back ratio > 15 dB >9.5dB 
cross-polarization < -17 dB <-19dB 

 
 

QUASI-YAGI ANTENNA ARRAY 
The broadband and low mutual coupling properties of 
the quasi-Yagi antenna also makes it advantageous 
for antenna array applications.  Furthermore, its 
compact size (<λ0/2) allows greater design freedom in 
array spacing. 

 Two X-band eight-element microstrip-fed quasi-
Yagi E-plane linear arrays are presented in [3].  They 
are also fabricated 25 mil Duroid with dielectric 
constant of 10.2.  Both arrays have bandwidth greater 
than 50%.  The array elements pictured in Fig. 3 (a) 
have equal amplitude and phase distribution, resulting 
in the endfire fan beam pattern measured in Fig. 4.  
The side lobe levels are less than –11 dB, with front-
to-back ratio of 23 dB and cross-polarization less 
than –13 dB.  Fig. 3 (b) shows an array with a tilted 
beam resulting from the phase delay lines feeding 
each element.  The measured tilted beam is plotted in 
Fig. 5 at 8, 10, and 11.7 GHz.  The 3-dB beamwidth 
ranges from 10-17° in this frequency range.  With 
equal amplitude distribution, sidelobe levels less than 
–11 dB are measured.   
 
 

(a) 
 

(b) 
 
Fig. 3 Eight-element microstrip-fed quasi-Yagi 
antenna array with (a) endfire main beam and 
(b) 12° tilted beam. 
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Fig. 4 Measured radiation pattern of eight element 
endfire array at 9 GHz. 

 
 

 
Fig. 5 Measured E-plane pattern of tilted fan beam 

array. 
 
 

CONCLUSIONS 
Various implementation and applications of the 
quasi-Yagi antenna has been presented.  It can be 
realized with either microstrip or CPW feeding. 
Additionally due to its planar nature, the antenna 
simply scales to millimeter wave frequencies, and 
integrates suitably with MMIC components.  
Furthermore, two quasi-Yagi antenna arrays were 
presented.  These arrays feature broad bandwidth and 
excellent radiation qualities, applicable for radar, 
power combining, and electronically steered phased 
arrays. 
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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  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

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

波、射频、天线设计研发人才的培养；我们于 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。 

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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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 

CST 学习培训课程套装 

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 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并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 

※ 经验丰富的一线资深工程师讲授，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 
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