
Release 2014.0 August 19, 2014 L10: 1 © 2014 ANSYS, Inc. 

2014.0 Release 

Lecture 10: HPC for Finite Arrays 

ANSYS HFSS for Antenna Design 
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Finite Array Example  

• Model 
• This example is intended to demonstrate how to use HFSS to perform finite array analysis using HFSS’s finite array domain 

decomposition method (DDM) 

 

 

 

 

 

 

 

 

 

 

 

 

• Before you start: 
• You will need to complete the previous workshop: Unit Cell 

Top-Down View Birds-Eye View 
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Antenna Arrays 

• Phased Array 
• A group of antenna elements in which the relative amplitudes and phases are varied to construct an effective radiation pattern by 

constructive and destructive interference 
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• Beam shape can be controlled by adjusting the 
amplitude of each element. 

• Beam can be steered by applying a progressing phase 
shift across the array. 

• Mutual coupling plays a key role in an element’s 
pattern and input impedance. 

• It is necessary to analyze the arrays performance over 
frequency and scan volume. 
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Antenna Arrays and the Unit Cell 

Unit Cell 

• Uses Master/Slave boundaries  
• Models a single element as if it were in 

an infinite array environment 
• Infinite array environment accounted for 

by enforcing field periodicity through 
master/slave boundary pairs 

• Reduces RAM 

• Reduces solve time 

• Infinite Array Approx. 
• Edge affects ignored 
• Uniform magnitude excitation 
• Single scan angle solved at a time 

(Distributed Solve Option Parallelizes) 
 

 

 

Finite Array 

Explicit 
 

• Entire array analyzed 
• Accounts for edge affects and 

edge treatments 
• Provides mutual coupling terms 
• Allows magnitude taper 

• Most flexible 
• Fewest assumptions 
• Adaptive meshing performed on 

entire model 

• Complex Geometry 
• Every element needs to be 

drawn 
• Large number of excitations 
• Complicated meshing process 

 
 

Finite Array DDM 
 

• Uses Master/Slave 
boundaries 
 

• Entire array analyzed 
• Accounts for edge affects 
• Provides mutual coupling terms 
• Allows magnitude taper 
• Adaptive meshing performed on 

single unit cell 

• Distributes RAM 

• Reduces solve time 

• Periodic assumption 
• Geometry must be purely 

periodic in the XY plane 
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Domain Decomposition Overview 

• DDM distributes the mesh and accesses distributed RAM throughout a network 
• DDM was first released in HFSSv12 

• Distributes a model’s mesh/solution across several computers distributing the RAM 

• Solves a model’s full behavior as if run on a single computer 

 Generalized DDM 

• Addresses:  
• RAM limitations 

• Does not address: 
• Meshing time 
• Complex geometry issues  
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Solution: Finite Array Domain Decomposition 

• Utilizes Replicated DDM Unit Cell to Address Array Concerns 

• Geometry and Mesh copied directly from Unit Cell Model 
• Unit Cell geometry expanded to finite array through a simple GUI 

• Adaptive Meshing Process imported from Unit Cell Simulation 

– Dramatically reduces the meshing time associated with finite array analyses. 

– Mesh periodicity reinforces array’s periodicity. 

• Full Array Mesh Solved Using DDM 
• Addresses: 

• RAM limitations 
• Meshing time 
• Complex geometry issues  

Mesh from Unit Cell 

Simulation 
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Finite Array DDM Tool Advantages 

• Advantages of the finite array DDM: 
• Solves much BIGGER arrays on the same hardware 

• Obtains ACCURATE results that match HFSS explicit simulations 

• Enables EFFICIENT simulation of large finite arrays utilizing domain decomposition (DDM) 

• Makes it EASY to transform a master/slave unit cell into a finite array 

 

 

 

 

256 element Vivaldi with 
metal thickness, under 

32GB of RAM! 

Embedded element pattern: 
Finite Array DDM vs. Explicit 

Parallel Solution of Domains 
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How It Works!!! 

• Start off with a Unit Cell Model to create the Unit Cell Mesh 
• Accounts for infinite array behavior 

• Unit Cell Simulation is Fast 

• Unit Cell Simulation is Memory Efficient 

• May use radiation boundary, PML or FE-BI on top surface of unit cell 

Master / Slave Boundary Pairs 
Mimic Array’s Periodicity  

Radiation Boundary or PML 
Absorbs Radiated Fields  
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How It Works!!! 

• Construct the Finite Array 
• Simple GUI based creation 

• Reduces model complexity 

• Reduces display issues 

• Creates 1 unit cell of additional space around the 
edge elements to terminate the array fields in 
vacuum or infinite ground plane. 

 

Defines directions of periodicity 
based on Master / Slave Boundaries 

Defines number of elements 
in each direction 
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Finite Array DDM vs Explicit: Simulation Time/RAM 

DDM Explicit 

Simulation Time RAM 

Finite Array DDM 2.75hrs 10.5GB 

Explicit 6hrs 28GB 

Note:  May observe greater RAM and 
time savings with complex models!  
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Finite Array DDM vs Explicit: Results Comparison 

• Finite Array DDM provides the same results more efficiently 



 
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  

H F S S 视 频 培 训 课 程 推 荐 

HFSS 软件是当前最流行的微波无源器件和天线设计软件，易迪拓培训(www.edatop.com)是国内

最专业的微波、射频和天线设计培训机构。 

为帮助工程师能够更好、更快地学习掌握 HFSS 的设计应用，易迪拓培训特邀李明洋老师主讲了

多套 HFSS 视频培训课程。李明洋老师具有丰富的工程设计经验，曾编著出版了《HFSS 电磁仿真设计

应用详解》、《HFSS 天线设计》等多本 HFSS 专业图书。视频课程，专家讲解，直观易学，是您学习

HFSS 的最佳选择。 

 

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 

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 

 更多 HFSS 视频培训课程： 

 两周学会 HFSS —— 中文视频培训课程 

课程从零讲起，通过两周的课程学习，可以帮助您快速入门、自学掌握 HFSS，是 HFSS 初学者

的最好课程，网址：http://www.edatop.com/peixun/hfss/1.html 

 HFSS 微波器件仿真设计实例 —— 中文视频教程 

HFSS 进阶培训课程，通过十个 HFSS 仿真设计实例，带您更深入学习 HFSS 的实际应用，掌握

HFSS 高级设置和应用技巧，网址：http://www.edatop.com/peixun/hfss/3.html 

 HFSS 天线设计入门 —— 中文视频教程 

HFSS 是天线设计的王者，该教程全面解析了天线的基础知识、HFSS 天线设计流程和详细操作设

置，让 HFSS 天线设计不再难，网址：http://www.edatop.com/peixun/hfss/4.html 

 更多 HFSS 培训课程，敬请浏览：http://www.edatop.com/peixun/hfss 
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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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