



Designing Dipole Antenna and its Radiation Pattern

High frequency Structured Simulation Software







Step1: Open Ansys Electronics Desktop student software. 
Open New Project and insert HFSS design
[image: A screenshot of a computer
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Step 2: Select Units, select mm (millimetre) and click ok
[image: A screenshot of a computer
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Step 3 a: Select HFSS ---> Solution type
[image: A computer screen shot of a computer program
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Step 3b: Solution Type Dialogue Box opens, Select Solution types as HFSS, Options as Modal and Click OK
[image: A screenshot of a computer
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Step 4a: Select the drawing tool Cylinder as shown below
[image: A screenshot of a computer
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Step 4b: Draw a Cylinder of any dimension
[image: A computer screen shot of a computer

Description automatically generated]

Step 5a: Click Create Cylinder as shown below, a properties dialogue box opens, select Axis as Z, Choose the Radius as required, length (Height) as required. Centre Position: (x,y,z) Coordinates, choose the z coordinate, So half of the cylinder lies below the zero line. Eg: if the length is 50mm, the z-coordinate should be -25. Then click ok
[image: A screenshot of a computer

Description automatically generated]

Step 5b: Press Ctrl+D keys, the cylinder fits within the modeler window 
[image: A screenshot of a computer
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Step 6a: Click Cylinder1 as shown below, The properties dialogue box opens. If needed change the Name, choose the material as required, to select Click Edit.
[image: A screenshot of a computer
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Step 6b:, The Select definition dialogue box opens.  Choose the material as required, Eg: PEC and click ok
[image: A screenshot of a computer
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Step 6c: Select transparency, a set transparency dialogue box opens. Set the Transparency close to 0.8 and click ok.
[image: A screenshot of a computer
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Step 6d: Transparency is set now click ok.
[image: A screenshot of a computer
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Step 7: To create a gap at the centre, create another cylinder. Copy paste the cylinder as shown below. (Ctrl+C, Ctrl+P)
[image: A screenshot of a computer
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Step 8a: Change the dimension of the second Cylinder [click Create cylinder, Properties dialogue box appears, set the radius (similar to first cylinder), length (Height) as required Eg:1mm, Centre Position: (x,y,z) Coordinates choose the Z-coordinate in such a way that the cylinder will be at the centre. Eg, if the height is 1mm, Z coordinate should be -0.5. Then click ok[image: A screenshot of a computer
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Step 8b: Click Dipole1 as shown below to check if the second cylinder is at the centre.
[image: A computer screen shot of a computer program
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Step 8c: Click dipole1 as shown below, The properties dialogue box opens. If needed change the Name, Choose the material as vacuum. Transparency as 0.8 and click ok
[image: A screenshot of a computer
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Step9a: To subtract the second cylinder: Select the long cylinder and then select the small cylinder by pressing ctrl key.
Click Modular -> Boolean-> Subtract
[image: A screenshot of a computer
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Step9b: A subtract dialogue box will open. Select clone tool objects before operation and click ok.
[image: A screenshot of a computer
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Step9c: Small cylinder will be subtracted and a gap will be created at the centre as shown. 
[image: A screenshot of a computer
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Step 10a: To create a Lumped port: Select the gap (which is at the centre)
Then select Modeler -> Surface ->Section
[image: A computer screen shot of a computer program
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Step 10b: Section dialogue box will appear, select YZ plane and click OK. [as lumped port should be parallel to Z axis]
[image: A screenshot of a computer
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Step 10c: Select the rectangular plane -> Right click-> select Assign Excitation-> port-> Lumped Port (modal)
[image: A screenshot of a computer
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Step 10d: Lumped port dialogue box will appear -> select the default impedance as 50Ohm -> Click NEXT
[image: A screenshot of a computer
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Step 10e: Select the Number of mode as 1(default), Select New Line 
[image: A screenshot of a computer
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Step 10f: Draw a line at the rectangular sheet , dragging from bottom of the rectangular sheet to the top of rectangular sheet
[image: A screenshot of a computer
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Step 10g: After drawing the line, the integration line will be defined, then select NEXT 
[image: A screenshot of a computer
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Step 10h: Click FINISH [The Lumped port has been created]
[image: A screenshot of a computer
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Step 11a: Create open Region : Right click at the 3D modeler window, select create open Region.  
[image: A computer screen shot of a computer program
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Step 11b: Create open Region dialogue box will open. Let the operating frequency be default (frequency 1GHz), Boundary as PML, and click OK.  
[image: A screenshot of a computer
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Step 11c: A rectangular open region has been created. [the antenna radiated within the open space]
[image: A screenshot of a computer
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Step 12a: click on Excitation [1] at the project Manager to verify if the lumped port has been created [rectangular sheet with arrow mark and a pattern will appear]
[image: A screenshot of a computer
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Step 12b: click on Boundaries at the project Manager to verify if the open region has been created [rectangular box with a pattern on each face appear]
[image: A screenshot of a computer
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Step 13a: 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 13b: Driven Solution setup dialogue box appears. select the frequency (close to the operating frequency)  Maximum number of passes as 99 or less and click OK
[image: A screenshot of a computer
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Step 13c: Edit Frequency sweep dialogue box appears. Select the start and end frequency for the sweep (the plot will be generated for the selected frequency, make sure the operating frequency falls within the range) Click OK. 
[image: A screenshot of a computer
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Step 14:  Save the project, 
[image: A screenshot of a computer
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Step 15: 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 16: click Analyze all. The project will be analysed, it may take few minutes. 
[image: A screenshot of a computer
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Step 17a: To check the operating frequency: Right click on Results at the project manager-> click Create terminal solution data report -> Rectangular plot
[image: A screenshot of a computer
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Step 17b: The Report dialogue box will open, select the default settings [ Terminal S parameter, S(1,1),dB] then click on NEW REPORT

[image: A screenshot of a computer
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Step 17c: The S-Parameter plot will appear, The minimum is the operating Frequency
[image: A screen shot of a graph
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Step 18a: The create the Radiation Pattern: Right click on Results at the project manager-> click Create far fields report -> 3D polar plot [image: A screen shot of a graph

Description automatically generated]


Step 18b: The Report dialogue box will open, select Gain, GainTotal, dB, then click on NEW REPORT
[image: A screenshot of a computer

Description automatically generated]


Step 18C: The Radiation pattern appears
[image: A computer screen shot of a red sphere

Description automatically generated]
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