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Lossy Metal 

Ohmic Sheets 

Tabulated Surface Impedance 

Thin Panel 
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Various Material Types 

Material types Available in which solvers? 

FIT TLM 

* 

*Apart from “Lossy Metal”, only 

available for tetrahedral mesh.  
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 In principle a classical dispersive material could be 
used to model these materials. 

 However, an excessively fine mesh might be needed: 
 if the object made of that material is too thin 

 if the penetration depth of the field into the object is very 
small 

 if the material consists of several relatively thin layers. 

 The surface impedance model is a way to avoid a very 
fine mesh inside the material. Use one of these 
material types whenever the skin depth or the 
material’s thickness is too small to model in 3D. 

Surface Impedance Materials 
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 A surface impedance formulation relates the 

tangential E and H fields at the surface of a material. 

 The field inside the volume enclosed by the surface 

impedance is not computed (it is actually zero). 

 

Principle of Surface Impedance Materials 
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A transfer impedance (Zt) model relates the E-field on 

one side of the material sheet to the H-field on the other 

side; thin panel model uses both Zs and Zt 

Extension of the Surface Impedance Model: 

Transfer impedance 
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 Some material types allow waves to “pass through” 
them if the object is infinitely thin. For a surface 
impedance material this means that the electric field 
on both sides of the material is the same. 
 

 Lossy metal; corrugated wall: always opaque 

 Ohmic sheet: transparent if infinitely thin (i.e. thickness = 0); 
opaque if the object has a volume 

 Surface impedance: user’s choice if infinitely thin;  
opaque if the object has a volume 

 Thin panel: transparent (has to be infinitely thin) 

Transparency 
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 3D (thick) object of certain materials can have a coating 

 

 

 

 

 The surface impedance of the original material is 
analytically transformed to take into account the 
parameters of the coating layers. 

 Coating layers: “Normal” type material, can be dispersive 

 The result is an opaque surface impedance object 
(transparent only for infinitely thin Ohmic sheet). 

Coated Materials 
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 Use it if a constant surface impedance over the whole 

frequency range is needed (in the transient solver a 

first-order model is used). 

 

 Typical applications: 

 IC simulation (the material parameters are often directly 

given in Ohms per square) 

 Realizing a non-Cartesian boundary in the frequency domain 

solver (fill everything unwanted with an Ohmic sheet material 

whose interior is not meshed) 

Ohmic Sheet 
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 Use this if the surface impedance is strongly 

frequency-dependent (in the transient solver a fitting 

of up to order 10 is used). 

 

 Typical application:  

 Lossy layers used to absorb or attenuate an incoming wave 

which are too thin to be modelled in 3D 

Tabulated Surface Impedance 
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 Use this model for thin absorbing layers (dielectrics) 

placed on metallic objects, if the layers are too thin 

to be modelled in 3D, e.g. for dielectric-coated 

metals. 

 

 Typical application: 

 Coating (e.g. RAM) on the surface of an airplane 

 

Coated Material 
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 Lossy metal is only accurate at high frequencies. 

 For accurate DC values, one could use a “Tabulated 
Surface Impedance” model with appropriate low-
frequency and high-frequency tabulated values. 

 

 The macro Materials  Create Tabulated Surface 
Impedance Material can be used for this. 

 Moreover, it allows the definition of a metallic coating 
(the “Coated Material” type only  
allows dielectric coatings) 

 

Surface Models for Metals Accurate at DC 



  CST – COMPUTER SIMULATION TECHNOLOGY | www.cst.com  

  

Macro: Tabulated Surface Impedance 

 Surface impedance for 

multilayered  structures 

 

 Surface roughness 

 

 Causality enforcement 
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Example (Surface Roughness Required) 

50mm long 
stripline model 

FR4 dielectric 
substrate –εr=3.5, 
tg δ=0.06 
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 Metal with losses: “Lossy metal” 

 Accurate at DC: macro 

 Thin lossy dielectrics (also user-defined metals) 

 Frequency independent: Ohmic sheet 

 Dispersive: tabulated surface impedance 

 Coating on metallic objects 

 Dielectric coating: “Coated material” 

 Metallic coating: macro 

Summary 

 3D objects and lossy metals are opaque. 

 Thin ohmic sheets are transparent. 

 Thin surface impedance materials can be 

defined as opaque or transparent. 
 



 
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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