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The following microstrip band pass filter is reported in [1], [2] and [3], with some small variations. The 
dielectric substrate is made of Alumina with a relative dielectric constant εr = 9, a substrate height H = 0.66 
mm, and a negligible loss tangent. All microstrip lines used in the filter have the same width Wp = 0.7 mm. 
The feeding microstrip lines have a length Lp = 10Wp. Main resonators have lengths L1, L2, L3, and L4, with 
a separating gap Sg. Filter design parameters have the following dimensions: x = [L1  L2  L3  L4  Sg]T = 
[6.6096   4.6042   6.2821   4.8314   0.1241] (mm). Both metallic and dielectric losses can be neglected. The 
metallic strips and ground plane can be considered infinitesimally thin. Both ports use a reference 
impedance of 50 Ω. 

 
 

1. Implement the filter in a high-frequency circuit simulator such as APLAC, ADS (Keysight) or 
Qucs. This filter can be simulated with the student version of APLAC if the microstrip T-junctions 
are neglected. If APLAC is employed, try using different model levels for the dielectric substrate 
(LEVEL = 0, 1, etc., in Msub component).  

2. Implement the filter in a full-wave EM simulator such as Sonnet, Momentum (Keysight), HFSS, 
EM-Pro (Keysight), CST or COMSOL. This filter can be simulated with Sonnet Lite if the 
resolution is properly selected. 

3. In both cases, show the plot of |S11| and |S21| (in linear scale and in dB) from 4.5 GHz to 5.5 GHz in 
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linear scale for the frequency. 

4. Using only the circuital simulation (Step 1 above), vary the length of the input/output lines, Lp, and 
plot again |S11| and |S21|. What effects has Lp on the filter responses? 
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