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�  Modelling methods. 
�  Ideal three stub impedance transformer. 
�  Admittance and S-parameter relation. 
�  CST Simulation of single stub. 
�  CST simulation of three stub tuner. 
�  CST simulation of three stub tuner with a pair of door-knob 

power couple. 
�  CST simulation of three stub tuner, coupler and a test cavity.  
�  Discussion. 

20/06/2014 2 



�  Driving Analytical relation between stub length and its 
corresponding admittance. 

 
�  By measuring scattering parameters of a real three stub 

tuner at different stub lengths.    
 
�  By simulating a stub tuner in HFSS or CST and plotting s-

parameters verses different stub lengths. 
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Each stub is assumed to have capacitive effect only as the 
stub penetration in the waveguide is kept less than half of 
height “b/2”. 

𝑦𝑖𝑛=(𝑦𝑙+𝑦1+𝑦3+𝑦1.𝑦2.𝑦3+𝑦2.𝑦3.𝑦𝑙)/(1+𝑦1.𝑦2+𝑦2.𝑦𝑙) 
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�   dimensions of waveguide are for WR-1150 the stub 
dimensions are shown in the figure below 
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�  Magnetic field at h=0inch 
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�  Magnetic field at h=3inches 
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�  Magnitude of S11 and S21 verses stub height “h” 
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�  MATLAB 2nd order polynomial curve fitting on Admittance-height 
plot results 

 

𝑌𝑝=0.3492ℎ^2−0.01789ℎ+0.07335 
 
with RMSE= 0.03856 
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�  Spacing between the stubs from center 
to center is quarter guide wavelength, for 
WR-1150 at 704.2MHz 

    λ𝑔/4=6.1275 𝑖𝑛𝑐ℎ𝑒𝑠 
 
�  Spacing between waveguide ports and 

the center of corner stubs is also quarter 
guide wavelength. 

 
�  Height of cylindrical stubs are varied 

from zero to 2.875 inches. 
 
�  Heights of stubs are represented by 

sh1,sh2 and sh3. 
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�  Magnitude of S11 for various combinations of post heights. 
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�  Magnitude of S11 for various stub heights combination(in mm) 

20/06/2014 15 



�  Plot of S11 at sh3=0 
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�  Optimal stub heights 
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�  Previous results were for lt=50mm and optimal point was at 
      sh1=29.2;  sh2=43.8;  sh3=0 (in mm) 
      Which gives           S11=0.16933 
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�  S11 magnitude plot for various coupler length lt (in mm) 
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�  System diagram, without edge blending 
 



�  S11 magnitude plot at different heights combinations 
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�  Lower S11 in tabular form 
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�  System diagram with edge blending 
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�  S11 magnitude plot at different heights combinations 
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�  Lower S11 data in tabular form 
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