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Passive Microwave Devices 
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Phase shifters 
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A phase shifter using switched reactive elements 
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Transmission matrix of a normalized shunt suceptance jB: 

Transmission matrix of a section of transmission line of 
Electrical length q: 
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Relationship among wave 
amplitudes: 

Choose V-
4 = 0, then V+

4 = V+
1 /A11 Thus T14 = 1/ A11 
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A phase shifter using open circuited stubs spaced l/4 
Apart.  P and P’ are switched into the circuit when the 
Diodes are off and on, respectively.   



10 

2

11

2

332

01

1

2

0131014

01

2

01001

2

01

2

01

01
02

21

 and    since ,     
1

1
log10  Coupling

1       and           

1    and  1    ,         
1

1
  :or   then

modes, odd and even bothfor   DA   ,   0

decoupled is 2port   0  , matched is 1port   0

aPbP
Z

aZbaZjb

ZjZTZjZT
BA

T

Z

Z
ZCB

DCBA

bb

e

oe


































