
Abstract— Low loss broad band transmission lines are of great 

interest for terahertz applications. To overcome high losses, 

Planar Goubau Lines (PGL) have been designed and fabricated 

on high resistivity silicon substrate. The measured loss level is 

typically 1dB/mm around 250GHz. The transitions are also 

extremely efficient for CPW-to-PGL conversion. The loss level 

depends on certain parameters such as length and width of the 

rectangular cross section or the thickness of the silicon substrate. 

The confinement of the electromagnetic wave will be also 

discussed particularly for different values of the strip’s width. 

 

I. INTRODUCTION AND BACKGROUND 

ransmission of Terahertz (THz) waves is a growing area of 

research due to the increased availability of THz sources. 

Developing low loss broad band transmission lines is 

especially important for low power THz spectroscopy and 

imaging [1]. These applications require low-loss transmission 

lines to preserve the purity of the transmission mode. The 

losses in these lines occur due to ohmic and dielectric losses in 

the fundamental mode. Numbers of approaches have been 

served to design terahertz transmission lines with low loss 

levels. The most common approach is the use of waveguides, 

in which the guide radius is much larger than the wavelength. 

Such waveguides can be corrugated metallic waveguides, 

dielectric waveguides or metallic waveguides with dielectric 

coatings. One of these lines is the Planar Goubau Line (PGL) 

which offers the possibility of tailoring their phase and 

impedance, what makes them suitable for terahertz device 

design. We have demonstrated an original way to excite 

properly the Goubau mode and to combine it with resonators 

like Split Ring Resonators (SRR) [2].  In this paper, we report 

an investigation at the sub-terahertz domain of PGL fabricated 

with different length and width of the rectangular cross-

section. 

 

II. PLANAR GOUBAU LINES ON SILICON SUBSTRATE 

The design of our PGL is shown in Fig 1(A). The PGL 

structure was previously discussed in detail elsewhere. We 

have designed our CPW in order to carry out the 

measurements in the sub-terahertz band. Herein,   the aim of 

this work is to develop low loss band transmission lines at the 

sub terahertz frequencies. To this purpose, different simulation 

and experimental studies have been achieved to demonstrate 

the influence of the length and width of the PGL’s response. 

An example of the field distribution around  the PGL is given 

on Fig. 1 (B). The investigated PG-line is 1-mm-long with 

different width rectangular cross-section signal conductor 

made from Ti/Au (50/450 nm). The considered widths are 1, 5, 

10 and 20 µm. We have also fabricated and characterized 

longer lines with other parameters as well. The PGLs are 

simulated using the software MWS-CST and they have been 

fabricated using E-beam lithography technique ensuring a very 

accurate fabrication. 

  

 
Figure 1 (A): PGL structure fabricated on Si-High Resistivity 

substrate with WG=20 µm, (B) and (C): H-field views at 

f=250GHz obtained with MWS-CST.   

 

These PGL were fabricated on high resistivity silicon with 

thickness of 380µm. Before any characterization, the sample 

has been thinned down to 70µm thickness to avoid substrate 

modes as identified in our earlier work. The experimental 

results are shown in Fig.1 (B). We can observe the difference 

in transmission between the different PGLs. The best insertion 

loss has been obtained for a PGL having a width wG=20 µm. 

In that case, the total loss is -3 dB at 250GHz for a back-to-

back topology. One can notice the insertion loss in the PGL 

increases dramatically with the decreasing in the width of line 

rectangular cross-section. Further improvements could be 

controlled in the PGL response by varying their rectangular 

cross section width, length or the thickness of the Si substrate. 
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When we reduce the width of the strip, the confinement 

becomes higher but the losses are also increasing. The 

electromagnetic field distribution will be presented during the 

conference and we will also present intensive simulations and 

measurements on corrugated PGLs up to the highest 

frequencies with on probe measurements as demonstrated in 

[3-4] up to 750GHz and beyond. 

 

Figure 2 (A) Simulated spectra of PGL fabricated on Si-HR 

substrate with WG=5 µm calculated using the software MWS-

CST, (B): Measurements of the transmission parameter of 

PGL structures as function of its width. 

 

On the figure 2, we have plotted the simulated transmission 

coefficient up to 750GHz and a zoom on the measurements 

performed in the J-band (220-325GHz). We can notice the 

appearance of parasitic substrate modes above 500GHz. This 

is explained by the high permittivity of Silicon which becomes 

quite fragile for thicknesses below 100µm. As the fields are 

highly confined around the central strip, we have also used 

PGL on this HR-Si substrate for microscopy applications. THz 

microscopy is one of the practical applications of these 

structures. In THz imaging techniques, a tip is also needed for 

reflectometry measurements in time domain as proposed by M. 

Nagel et al. [5]. A second interesting application is their use 

for different kind of filters: reject band [6] or pass-band filters 

with a good coupling between the PGL and resonators [7]. 
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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  

C S T 视 频 培 训 课 程 推 荐 

CST 微波工作室(CST Microwave Studio)是 CST 工作室套装中最核心的一个子软件，主要用于三维

电磁问题的仿真分析，可计算任意结构任意材料电大宽带的电磁问题。广泛应用于高频/微波无源器件

的仿真设计、各种类型的天线设计、雷达散射截面分析、电磁兼容分析和信号完整性分析等各个方面。

易迪拓培训(www.edatop.com)推出的 CST 微波工作室视频培训课程由经验丰富的专家授课，旨在

帮助用户能够快速地学习掌握 CST 微波工作室的各项功能、使用操作和工程应用。购买 CST 教学视

频培训课程套装，还可超值赠送 3 个月免费在线学习答疑，让您学习无忧。 

 

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 

套装共含 5 门视频培训课程，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 CST 微波工作室天线

设计的全过程。是国内最全面、最专业的 CST 天线设计课程，可以帮

助您快速学习掌握如何使用 CST 设计天线，让天线设计不再难… 

课程网址：http://www.edatop.com/peixun/cst/127.html 

 更多 CST 视频培训课程： 

 CST 微波工作室入门与应用详解 — 中文视频教程 

CST 微波工作室初学者的最佳培训课程，由工程经验丰富的资深专家授课，全程中文讲解，高清

视频，直观易学。网址：http://www.edatop.com/peixun/cst/25.html 

 CST 微波工作室天线设计详解 — 中文视频培训教程 

重点讲解天线设计相关知识和使用 CST 进行天线仿真设计的使用操作，是学习掌握使用 CST 微

波工作室进行天线设计的必备课程，网址：http://www.edatop.com/peixun/cst/26.html 

 CST 阵列天线仿真设计实例详解 —— 中文视频教程 

阵列天线设计专业性要求很高，因此相关培训课程是少之又少，该门培训课程由易迪拓培训重金

聘请专家讲解；课程网址：http://www.edatop.com/peixun/cst/123.html 

 更多 CST 培训课程，敬请浏览：http://www.edatop.com/peixun/cst 
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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相

关培训课程和 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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