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Introduction

When working with high frequency electromagnetic simulationsCST Microwave Studio (often abbreviated as CST
MWS) is one of the most powerful and widely used tools in the industry. Whether you are an electrical engineer
designing a new antenna, a researcher developing microwave components, or a student learning the fundamentals
of computational electromagnetics, having a reliable cst microwave studio user guideis essential to unlock the
full potential of the software.

This comprehensive guide is written for users at all skill levels, from beginners who are just installing the program
to seasoned professionals who want to refine their workflow. By the end of this article you will understand how to
install CST MWS, navigate its interface, set up a variety of simulation types, troubleshoot common issues, and
apply best practices to achieve accurate, efficient results.

Overview of CST Microwave Studio

CST Microwave Studio is part of the larger CST Studio Suite, a collection of electromagnetic simulation tools that

cover everything from radio frequency (RF) to microwave, millimeter wave, and beyond. The software employs
several numerical methods, including Finite Integration Technique (FIT), Finite Element Method (FEM), and Method

of Moments (MoM), allowing users to tackle a wide range of problems such as antenna design, waveguide

analysis, and electromagnetic compatibility (EMC).

Key features of CST MWS include:

¢ Intuitive 3 D CAD modeling tools

¢ Advanced material libraries and custom material definitions

¢ Rich set of excitation types (port, waveguide, lumped source, etc.)

e Automatic and manual meshing controls with adaptive refinement

e Post processing capabilities for S parameters, field plots, radiation patterns, and more
« Integration with external optimization and design space exploration tools

System Requirements

Before installing CST MWS, confirm that your hardware and operating system meet the minimum requirements.
The latest releases are optimized for Windows 10/11 and require a 64 bit architecture.

Operating System: Windows 10/11 (64 bit) or Linux (CentOS/RedHat) for the command line version.
CPU: Minimum dual core processor; 4 cores or more recommended for large models.
RAM: 8 /GB minimum; 16 /GB or more for complex simulations.
Graphics: Dedicated GPU with OpenGL 4.5 support for the GUI.
Disk Space: At least 5 /GB for installation, plus additional space for project files and simulation outputs.
6. Software Dependencies: Visual C++ Redistributables, .NET Framework 4.7+, and a compatible compiler for
custom scripting.
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Installation Guide



The installation process is straightforward, but attention to detail ensures a smooth experience.

Step 1. Download the Installer

Visit the official CST website and navigate to the download section. Select the appropriate version for your license
type (evaluation, academic, or commercial). Save the executable to a convenient location.

Step 2: Run the Installer

e Double click the downloaded file.

e Accept the license agreement.

¢ Choose the installation directory (the default is usually fine).

e Decide whether to install optional components like the DesignSpace or Optimization modules.

Step 3: Activate the License

During installation, you will be prompted to enter your license key. If you have a network license, choose “Network
License” and provide the server address. For a floating or single user license, enter the key and click “Activate.”

Step 4: Verify the Installation

After completion, launch CST MWS from the Start Menu. The welcome screen should display the version number
and a sample project. If you encounter any errors, consult the log file in the installation directory or contact CST
support.

Getting Started: User Interface Overview

The CST MWS interface is organized into several panes that facilitate modeling, simulation setup, and analysis.
Understanding each component will accelerate your workflow.

* Project Explorer: A hierarchical view of all files in the current project.

* Modeling Window: The 3 D viewport where you create and edit geometry.

e Property Browser: Displays properties of the selected object.

Toolbars: Quick access to commands for drawing, meshing, and simulation.

e Simulation Tree: Lists all simulation steps, results, and post processing tasks.

Customizing the workspace is easy: drag panes to new positions, split windows, or dock them to suit your
preference.

Creating a New Project

Starting a project from scratch ensures you have full control over the modeling and simulation workflow.

1. Open CST MWS and select File &gt; New.
2. Choose Project and name your file.

3. Select the default unit system (mm or m).
4. Click OK to create the project.

After creation, you will see an empty modeling window ready for geometry creation.

Importing Models

Often, designers import CAD files from other software such as SolidWorks, AutoCAD, or IGES. CST MWS supports
a wide range of file formats.



Navigate to Import &gt; Geometry.

Select the file type (e.g., STEP, IGES, STL).

e Adjust import options: tolerance, scaling, and coordinate system.

 Click Import and wait for the geometry to appear in the modeling window.

After import, clean up the geometry by removing duplicate surfaces, fixing gaps, and ensuring the model is
watertight. This step is crucial for mesh quality and accurate simulation results.

Defining Materials

Material properties directly influence the electromagnetic behavior of your model. CST MWS offers a built in library
of common materials and allows custom definitions.

Using the Material Library

Open the Material Editorfrom the toolbar. Browse categories such as “Conductors,” “Dielectrics,” or “Magnetic.”
Double click a material to apply it to selected objects.

Creating Custom Materials

1. Click New Material in the Material Editor.

Enter a unique name.

Specify parameters: conductivity, relative permittivity, permeability, loss tangent.

For frequency dependent properties, add a Data Table or define a polynomial expression.
Save the material and apply it to your geometry.
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When working with advanced materials like metamaterials or anisotropic dielectrics, use the Advanced Material
Editor to input tensor properties.

Setting Up Excitations

Excitations define how electromagnetic energy is introduced into the simulation domain. CST MWS supports
several types, each suited to different problems.

« Waveguide Port: Ideal for waveguide or coaxial line problems.
e Port (Hertzian Dipole): Useful for antenna feeds.

e Lumped Source: For circuit like excitations.

¢ Plane Wave: Applies a uniform wave across the domain.

To add an excitation, select the appropriate tool from the toolbar, click on the geometry surface, and set parameters
such as mode, frequency, or amplitude. Validate the excitation by inspecting the field distribution in the modeling
window.

Meshing Strategies

The mesh is the backbone of any simulation. A good mesh balances accuracy and computational cost.

Automatic Meshing

For quick setups, the Automatic Mesh feature divides the domain into elements based on the geometry size and
the highest frequency of interest. Use the Mesh Settingsdialog to adjust global refinement, element size, and
maximum element count.

Manual Meshing



For critical regions such as thin dielectric layers or high field hotspots, manually refine the mesh:

1. Use the Local Mesh Refinement tool to increase element density around selected faces or edges.
2. Set the Max. Element Size to a fraction of the wavelength (typically ;26 +" »/20).
3. Apply the refinement and re mesh.

Adaptive Mesh Refinement

CST MWS can automatically refine the mesh based on field gradients. Enable Adaptive Meshin  the  simulation
settings and specify the refinement level. This feature is particularly useful for time domain simulations where field
variations can be abrupt.

Simulation Types

CST Microwave Studio offers several simulation engines, each tailored to specific analysis needs.

Frequency Domain Solver

Best suited for steady state analysis of antennas, filters, and waveguides. Specify a frequency sweep, set the solver
tolerance, and run the simulation. The solver returns S parameters, field maps, and radiation patterns.

Time Domain Solver

Ideal for broadband analysis or transient studies. Define a time window, source pulse, and simulation step size. The
solver outputs time dependent fields, from which you can extract frequency domain data via FFT.

Eigenmode Solver

Use this to find natural resonant frequencies of structures such as resonant cavities or filters. The solver returns
eigenfrequencies and associated field distributions.

Mode Matching

Applicable to waveguide problems where analytic modes can be matched to the geometry. This approach reduces
computational load for simple structures.

Running Simulations

After setting up the geometry, materials, excitations, and mesh, it's time to run the simulation.

1. Click the Run button or select Simulation &gt; Run.

2. Monitor the progress bar; the console will display solver logs.

3. If the solver reports errors (e.g., “mesh too coarse”), adjust mesh settings and re run.
4. Upon completion, the Results node in the simulation tree will display available data.

For large projects, consider using the Batch Mode or Distributed Computingoptions to leverage multiple cores or
cluster resources.

Post Processing Results

Interpreting simulation data is as important as obtaining it. CST MWS provides a suite of post processing tools.

* S Parameters: Plot magnitude and phase over frequency. Use the Network Analyzer view.
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