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Microwave Engineering



Power Dividers and
Directional Couplers
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.. Atleast twoof the three parameters(S,,,S,;,S,;) must be zero.

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



2

Sl +[Su =1, Sy +[S, =1
Syl +[Ss =1, S, +Sa] =1
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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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Themagic T hybridor rat - race has a 180° phase differnce between
ports2 and 3when fed at port4.
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