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Application of XFDTD to a classic EMI/EMC Problem 

In this example XFDTD is applied to the classic problem of a thin metal shielding enclosure 
perforated by a slot. XFDTD is used to determine the power delivered to the enclosure and the 
electric field radiated from the slot. Results are compared with those in the paper 'EMI from 
Cavity Modes of Shielding Enclosures - FDTD Modeling and Measurements' by Li, Nuebel, 
Drewniak, DuBroff, Hubing, and Van Doren. The paper appeared in the February 2000 issue of 
IEEE Transactions on Electromagnetic Compatibility. 

The first step in applying XFDTD to the problem is to form the box, slot, and wire geometry. 
The interior dimensions of the box and slot are given in the paper as 22 x 14 x 30 cm and 12 x 
0.1 cm with the slot located 0.2 cm above the lower inside surface of the conducting box. The 
slotted wall of the box is 0.05 cm thick. 

To form the hollow box use the XFDTD Geometrical Modeler to create a solid box 22.1 x 14.1 x 
30.1 cm, which is 0.05 cm x 2 walls larger in each dimension than the inside dimensions of the 
desired box. Then use the XFDTD Geometric Modeler Shelling capability to shell the box with 
walls of 0.05 cm thickness, thus producing the correct inner dimensions and wall thickness. 
The shelling operation is shown in the following figure.  

   

 

After the hollow box is formed the slot is added. This is a two step process. First a small 
rectangular box of the width and thickness of the slot, located to intersect the box wall at the 
slot location, is generated using XFDTD. Then the small box is subtracted from the larger box 
to form the slot. The Boolean subtraction operation is shown in the next figure. 

 

Finally the wire is added inside the box using the XFDTD wire primitive, as shown next. 
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In order to accurately mesh the 0.1 cm wide slot in the 0.05 cm thick wall of the box XFDTD's 
adaptive meshing capability is used. This automatically adjusts the main mesh to accurately 
include small features of the geometry. The adaptive mesh is specified for the large box in the 
following figure. 

 

Then user specifies a 1 cm x 1 cm x 1 cm main mesh and XFDTD adaptively meshes the box 
walls to produce an accurate description of the box and slot. The resulting mesh is only about 
21,000 cells. 

To make the calculation a pulsed voltage source with a 50 Ohm source resistance is placed at 
the top of the wire and a 47 Ohm resistor at the base of the wire. The voltage source is 
adjusted to correspond to the source used in the paper. 

The paper shows two results for this geometry. First is the power delivered to the box 
geometry vs frequency. The results from the paper are shown in the next figure.  
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The following figure shows the corresponding XFDTD result for power delivered. The agreement 
with the result from the paper is excellent. 

 

The other result provided by the paper for this geometry is the Electric Field vs Frequency at 3 
meters from the box surface shown in the following plot. 

 

The plot from the paper is at 3 m from the surface of the box plotted in dBµV/m rms. XFDTD 
provides results normalized to 1m from the center of the box and relative to peak values not 
rms. The XFDTD results are easily converted to compare directly with those in the paper. The 
result is shown in the following plot which agrees very well with the results from the paper.  
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A view of the transient electric field magnitude after a few time steps is shown in the following 
figure. The waves traveling along the wire and the intense fields excited by the slot are clearly 
evident. 
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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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