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Components and Filters

Topics and References

• Directional coupler

– Coupled line theory

– Coupled line coupler

– 180 degrees Hybrid 

• Microwave filters:

– Low pass filter

– Band pass filter

– Band stop and band pass filters

Reference: D. M. Pozar, Microwave Engineering, Wiley, 2011.



Coupled Line Theory

• A three-wire coupled transmission line and its 
equivalent capacitance network

Various coupled 
transmission line 
geometries. (a) Coupled 
stripline (planar, or edge 
coupled). (b) Coupled 
stripline (stacked, or 
broadside-coupled). 
(c) Coupled microstrip.



Even and Odd Mode Analysis 

• Even mode capacitance

• Odd mode



Design of Coupled Line Couplers

• A single-section coupled 

line coupler. 

– (a) Geometry and port 

designations. 

– (b) The schematic circuit.



Decomposition of the coupled lines 

into even and odd modes

Circuit (a) is the superposition of the even mode (b) and odd mode (c)



Even mode circuit
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