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Step1: Open Ansys Electronics Desktop student software. 
Open New Project and insert HFSS design
[image: A screenshot of a computer

Description automatically generated]
Step 2: Select Units, select mm (millimetre) and click ok
[image: A screenshot of a computer

Description automatically generated]

Step 3 a: Select HFSS ---> Solution type
[image: A computer screen shot of a computer program

Description automatically generated]

Step 3b: Solution Type Dialogue Box opens, Select Solution types as HFSS, Options as Modal and Click OK
[image: A screenshot of a computer

Description automatically generated]

Step 4a: Select the drawing tool BOX as shown below
[image: A screenshot of a computer

Description automatically generated]

Step 4b: Draw a Rectangle of any dimension

[image: A computer screen shot of a computer program

Description automatically generated]
Step 5a: Click Create Box as shown below, a properties dialogue box opens, X axis as the width of the Rectange, Y axis as Height and Z axis as Length. Choose the dimensions as required Eg: If a=20mm, b=10mm and length is 50mm, then along X-axis=20mm, Y-axis=10mm and Z-axis 50mm. Then click ok
[image: A screenshot of a computer

Description automatically generated]
Step 5b: Press Ctrl+D keys, the Rectangle fits within the modeler window 
[image: A screenshot of a computer

Description automatically generated]

Step 6a: Click Box1 as shown below, The properties dialogue box opens. If needed change the Name, choose the material as required,(vacuum or teflon etc) to select Click Edit  and change the material. Select transparency, a set transparency dialogue box opens. Set the Transparency close to 0.8 and click ok.
[image: A screenshot of a computer

Description automatically generated]
Step 6b: Transparency is set now, click ok.
[image: A screenshot of a computer
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Step 7: To rotate or change the orientation of the Rectangle, select  rotate as shown below and rotate the RECTANGLE

[image: A screenshot of a computer
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Step 8a: To choose PEC for the rectangele walls: Select Face as shown below
[image: A screenshot of a computer
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Step 8b: Press Ctrl Key, Select  four sides of the Rectangle as shown below
[image: A screenshot of a computer
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Step 8c: Select the sides of the Rectangle and Right click, then select Assign Boundry-> Perfect E 
[image: A screenshot of a computer
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Step 8d: Perfect E Boundry dialogue box opens, Select the name as PerfectE1 (default) then click ok.
[image: A screenshot of a computer
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Step 8e: Click on Boundries at the project Manager to verify if the Perfect Electric region is created at 4 sides of the Rectangle. A pattern will be displayed on the 4 sides .
[image: A screenshot of a computer
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Step 9a: To create an Excitation at the ports (two openings of the waveguide): The excitation will be wave port. 
Select a face (opening of the waveguide) as shown below.
[image: A screenshot of a computer
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Step 9b: Select a face (opening) -> Right click-> select Assign Excitation-> port-> wave Port (modal)
[image: A screenshot of a computer
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Step 9c: Wave port:General dialogue box will appear -> select the number of modes as 3 -> Click NEXT
[image: A screenshot of a computer
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Step 9d: Wave port:post Processing dialogue box will appear -> select the full port impedance as default (50 ohms)  -> Click Finish
[image: A screenshot of a computer
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Step 9e: click on Excitations [1] at the project Manager to verify if the wave port has been created at the face.[A pattern will appear]
[image: A screenshot of a computer

Description automatically generated]

Step 9f: To create an Excitation at the second port. Select the other face (opening of the waveguide) as shown below. 
Select a face (opening) -> Right click-> select Assign Excitation-> port-> wave Port (modal)
[image: A screenshot of a computer
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Step 9g: Wave port:General dialogue box will appear -> select the number of modes as 3 -> Click NEXT [image: A screenshot of a computer

Description automatically generated]

Step 9h: Wave port:post Processing dialogue box will appear -> select the full port impedance as default (50 ohms)  -> Click Finish
[image: A screenshot of a computer
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Step 9i: click on Excitations [2] at the project Manager to verify if the wave port has been created at the face.[A pattern will appear]
[image: A screenshot of a computer
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Step 10a: To create Solution setup: Right click Analysis in Project manager -> select Add solution setup -> click Advanced 
[image: A screenshot of a computer
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Step 10b: Driven Solution setup dialogue box appears. select the frequency (close to the operating frequency or expected cutoff freq)  Maximum number of passes as 99 or less and click OK
[image: A screenshot of a computer
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Step 10c: Edit Frequency sweep dialogue box appears. Select the start and end frequency for the sweep (2GHz to 30GHz) (the plot will be generated for the selected frequency, make sure the operating frequency falls within the range)-> save fields-> Click OK  
[image: A screenshot of a computer
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Step 10d: Analysis setup1 will be created. Can check it at the project manager.  
[image: A computer screen shot of a computer program

Description automatically generated]

Step 11: Save the project
[image: A screenshot of a computer

Description automatically generated]

Step 12: Select simulation as shown below and click validate, the validation check dialogue box appears, [verify if all the steps are done (green tick )
If you have missed any step, it will show a cross sign]. Click Close
[image: A screenshot of a computer
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Step 13: click Analyze all. The project will be analysed, it may take few minutes. 
[image: A screenshot of a computer
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Step 14a: To check the cutoff frequency: Right click on Results in the project manager-> click Create terminal solution data report -> Rectangular plot
[image: A screenshot of a computer

Description automatically generated]

Step 14b: The Report dialogue box will open, select the domain as sweep, Category as Gamma, Select the three modes form port 1 as shown, then function as im,  click  NEW REPORT.
[image: A screenshot of a computer
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Step 14c: Gamma Plot will open, from this plot the cutoff frequency can be noted. 
[image: A screen shot of a graph

Description automatically generated]

Step 14d: Right click on the plot, select Marker -> Add Marker 
[image: A screenshot of a computer

Description automatically generated]

Step 14e: Click on the point where the cutoff frequency is, the position will be marked as m1, m2, m3 and the frequencies appear in the table for each mode as shown below.
[image: A screen shot of a graph

Description automatically generated]
Step 15: To generate the Port field Display: Click on port field display in the project maanger, then select [1 or2], select mode1 the mode pattern will be displayed on the port of the waveguide as shown below. Then choose mode 2  and mode 3, the pattern will be displayed for each modes. This gives an idea about the modes propogating.[image: A computer screen shot of a computer

Description automatically generated]
Step 16a: To Generate Field overlays (Magnitude of Electric Field (Mag_E) : Select object as shown below
[image: A computer screen shot of a computer

Description automatically generated]

Step 16b: Select the rectangle waveguide, Right click select plot fields->E->Mag_E
[image: A screenshot of a computer
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Step 16c: Create Field plot dialogue box appears, Select the solution as Sweep, Freq as Maximum Frequency (30GHz), Quantity as Mag_E [Magnitude of Electric]
[image: A screenshot of a computer
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Step 16d: Select plot on surface only, Click Done.
[image: A screenshot of a computer
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Step 16e: Select Mag_E1 on the project manager. The field overlays of Magnitude of Electric field will be displayed on the rectangle waveguide surface as shown.
[image: A screenshot of a computer

Description automatically generated]

Step 16f: Right click on Mag_E1 on the project manager select plot visibility to view the field overlay. 
[image: A computer screen shot of a computer program

Description automatically generated]

Step 16g: Deselect plot visibility to remove the field overlay from the Rectangle waveguide. 
[image: A screenshot of a computer

Description automatically generated]

Step 17a: To Generate Field overlays (Electric Field Vector(Vector_E) : Select the rectangle waveguide, Right click select plot fields->E->Vector_E
[image: A screenshot of a computer program

Description automatically generated]

Step 17b: Create Field plot dialogue box appears, Select the solution as Sweep, Freq as Maximum Frequency (30GHz), Quantity as Vector_E [Vector of Electric]
[image: A screenshot of a computer

Description automatically generated]

Step 17c: Select plot on surface only, Click Done.
[image: A screenshot of a computer

Description automatically generated]

Step 17d: Select Vector_E1 on the project manager. The field overlays of Vector of Electric field will be displayed on the rectangle waveguide surface as shown.
[image: A screenshot of a computer
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Step 18a: To reduce the size of arrows: double click on the scales, a dialogue box will open as shown below.
[image: A screenshot of a computer

Description automatically generated]

Step 18b: In the dialogue box, select Marker/ Arrow and uncheck Arrow tail as shown below [ the tails of the arrow will be removed as shown in the rectangular wavegudie]
[image: A screenshot of a computer
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Step 18c: In the dialogue box, select Plots and increasing spacing ->close [more spacing will be created between the arrows]
[image: A computer screen shot of a computer program
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Step 19a: To animate the Vector or Magnitude of Electric or Magnetic field:  Right click on vector E in the Project manager and select animate.
Select anaimate. [image: A screenshot of a computer

Description automatically generated]
Step 19b: Create Animate setup dialogue box will open. Set the start as 0 deg stop as >170deg and click ok , animation can be viewed in the rectangle waveguide
[image: A screenshot of a computer

Description automatically generated]

Step 20a: To Generate Field overlays (Magnitude of Magnitic Field (Mag_H) : Select the rectangle waveguide, Right click select plot fields->H->Mag_H
[image: A screenshot of a computer

Description automatically generated]

Step 20b: Create Field plot dialogue box appears, Select the solution as Sweep, Freq as Maximum Frequency (30GHz), Quantity as mag_H [Magnitude of Magnetic]-> Select plot on surface only, Click Done
[image: A screenshot of a computer
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Step 20C: Select Mag_H1 on the project manager. The field overlays of Magnitude of Magnetic field will be displayed on the rectangle waveguide surface as shown.
[image: A computer screen shot of a rectangular object

Description automatically generated]

Step 21a: To Generate Field overlays (Vector of Magnitic Field (Vector_H) : Select the rectangle waveguide, Right click select plot fields->H->Vector_H
[image: A screenshot of a computer

Description automatically generated]

Step 21b: Create Field plot dialogue box appears, Select the solution as Sweep, Freq as Maximum Frequency (30GHz), Quantity as Vector_H [Vector of Magnetic]-> Select plot on surface only, Click Done
[image: A screenshot of a computer

Description automatically generated]
Step 21c: Select Vector_H1 on the project manager. The field overlays of Vector of Magnetic field will be displayed on the rectangle waveguide surface as shown.
[image: A screenshot of a computer

Description automatically generated]

Step 22a: Edit Source [to change the mode]: Right click on Excitations in the project manage select Edit Source as shown below.
[image: A computer screen shot of a computer program

Description automatically generated]

Step 22b: Edit post Process source dialouge box will open as shown below. click on the magnitude and select second mode and set the magnitude as 1 and first modes as 0, then click ok [View the field overlay of Vector_E, Mag_E, Vector_H, Mag_H for this mode], repeat the same step for the other modes.[image: A computer screen shot of a computer

Description automatically generated]
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