Power Dividers and
Directional Couplers
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A three portcannot be lossless, reciprocal, and matched at all ports.



Four-Port Network (Directional Couplers)
Assume all ports are matched
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S,, = S,; which resultsin a directional coupler
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Directional Coupler

Coupling=C= 10Iog% =—-20log 4 dB
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Directivity = D =10log B 20log A dB
I:)4 ‘814‘

Isolation = | = 10log% =—-20log|S,,| dB
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Hybrid couplers are special cases of Directional
coupler, where the coupling factor is 3dB.

a=[= \/_ The quadrature hybrid has a 90° phaseshift between

ports2 and 3when fed at port1.
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ports2 and 3when fed at port4.
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Directional Couplers

ThecouplingCis :

C =10 log il
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Thedirectivity D is :
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Forideal couplerS,, =S,, =0
S11=395,,=0
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Directional Couplers

Two-hole Waveguide Couplers
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Ki and K. are the forward

and reverse aperture coupling coeffiecients



ThecouplingCis :

C=-20 log 2K,

Thedirectivity D is :
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Thedirectivity is thesum of thedirectivity of thesingle
apertureplusa directivity associated with thearray.



