11.Coupler and divider

11.1 Magic-T

11.2 Directional coupler: metallic hollow waveguide

11.3 Design of hybrid in a strip line

11.4 Directional coupler: coupled dielectric waveguides



Magic-T

4 port reciprocal circuit:
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port 3 and 4 are isolated.

loss-less:
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Directional coupler

reciprocity - symmetry of S
matched at port 1 and 2
port 1-2, port 3-4 are uncoupled.
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Directional coupler
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Design of a strip line directional coupler
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uniaxial symmetric structure : S; and G, T

A uniaxially symmetric four-port circuit can be treated
as two types of two port circuit.
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How to defineGand T ?
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Design of a strip line directional coupler : F-matrix
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Design of a strip line directional coupler : F-matrix

2) transmission line of length 2 /4 (/! =% )
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G and T for eigen excitaion

even excitation:
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3dB condition
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Directional coupler : coupled dielectric waveguide

eigen excitation

/ —
VA
even excitation: 5 @
0K

X
VA

odd excitation: 1 —
@s///z
0K
waveguide #1 g

waveguide #2

E (x,2)=E, f.(-x)e " +E_f. (~x)e **

X E2 (x, Z) :Ee fe (x)e—jﬂez _ Eo fo (x) e—jﬂoz

fe(x) = f,(x) = f(x) = f(=x)



Coupled dielectric waveguide : input from port 1
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Coupled dielectric waveguide :

iInput from port 2
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Directional coupler : coupled dielectric waveguide
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