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Abstract  A comparison of substrate integrated waveguide 
(SIW) and substrate mounted waveguide (SMW) filters with 
focus on the quality factor Q is presented. Two differently 
coupled K-band SMW filters are compared to stand-alone SIW 
and waveguide filters, all comprised of five resonators. The SIW 
and waveguide filters are directly coupled through H-plane 
discontinuities. The first SMW filter is coupled using an iris 
while the second one is coupled via a microstrip stub. They are 
simulated using numerical field solvers and compared to 
simulated and measured responses of a SIW prototype filter. 
This comparison shows a Q factor improvement of a factor 3.7 
for the SMW filters over the SIW filters. 

Index Terms Substrate integrated waveguide (SIW), 
surface mounted waveguide (SMW), waveguide filters, filter 
design  

I. INTRODUCTION 

II. DESIGN OF FILTERS 
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A. SIW Filter  

Fig. 1. Schematic top view of the H-plane iris-coupled five 
resonator SIW filter



  
Fig. 2. Comparison of responses for the SIW filter by MMT, 
CST, HFSS, and measurements. 

B. SMW Filter with Iris Coupling 

 

 
 

 

Fig. 3. Schematic top and side view of the H- and E-plane iris-
coupled five resonator SMW filter

C. SMW Filter with Microstrip Stub Coupling 

Fig. 4. Schematic top and side view of the H- and E-plane 
microstrip-stub-coupled five resonator SMW filter

  
Fig. 5. Comparison between iris-coupled and microstrip-stub-
coupled SMW filter. 

D. Waveguide Filter with Iris Coupling 

 

  
Fig. 6. Schematic top and side view of the H-plane iris-coupled 
five resonator conventional waveguide filter

 



III. COMPARISON OF RESULTS 

  
Fig. 7. Comparison of responses of investigated filters

IV. CONCLUSION 
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