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Microstrip Hybrid Ring
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The hybrid ring (rat-race)

Ports 1 and 3 are uncoupled, ports 2 and 4 are uncoupled
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Equivalent circuit for

one half of Hybrid ring
For even excitation :
Vo | 1S Sul [y Vo | S
For odd excitation :
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Usesuperposiion V," =2V, V, =2V,’

V) =V, =0
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Port 2

Port 2
12 5 1 — 12 5
Portl T — Port 1
J2 J2 T, V2 J2 T,
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Passive Microwave Devices

Attenuators
R, R, R
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The powerdelivered totheload is :
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[ ] Power attenuation, R, =Z, =
+R +Z
1o 2K
R, = VA
R Cl-K

For 3-dB attenuator R, =8.58Q, and R, =141.4Q).
PIN diode can be used in parallel with R, in the 7 - section configurat ion
toswitch it in and out of thecircuit



Phase shifters o¢
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Incremental-line-type phase shifter



