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The Smith Chart 

ÅThe analysis of transmission-line problems and of 

matching circuits at microwave frequencies can 

be cumbersome in analytical form. The smith 

chart provides a very useful graphical aid to the 

analysis of these problems. 

ÅMatching circuits can be easily and quickly 

designed using the normalized impedance and 

admittance Smith chart (Z and Y charts). 

ÅThe Smith chart is also used to present the 

frequency dependence of scattering parameters 

and other amplifier characteristics. 
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Development of the Smith Chart (I) 
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Å The Smith chart is the representation in the reflection coefficient plane, 

called the      plane, of the relation G

for all values of Z, such that Re{Z}Ó0. Zo is the characteristic impedance 

of the transmission line or a reference impedance value. 

Å Defining the normalized impedance z as 
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Å Reflection Coefficient 
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Development of the Smith Chart (II) 
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Constant Resistance Circles (I) 
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Constant Resistance Circles (II) 
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Constant Reactance Loci 
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Complete the Smith Chart 
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Reactance in the Smith Chart 
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Example ð Impedance in  the Smith Chart 

1 1 1z j= +

2 0.4 0.5z j= +

3 3 3z j= -

4 0.2 0.6z j= -

5 0z = 1z2z

3z

4z

5z
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Example ð Find          from Impedance 

19.44Ï-
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1 3 3z j= -
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0.721 19.44G= Ï-
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Example ð Find Impedance from 

0.447 26.56G= Ï

2 1z j= +

26.56Ï

G
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Use Smith Chart as an Admittance (Y) Chart 

y g jb= +1 1 1y j= +

2 0.4 0.5y j= +

3 2 1.4y j= -

4 0.5 0.2y j= -

5y =¤ 1y2y

3y4y

5y
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Show Z and Y in One Chart 
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The ZY Chart 
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Adding a Series Inductor 

0.8Lz j=

0.3 0.3z j= -

0.3 0.5inz j= +

0.3 0.3z j= -

0.3 0.5inz j= +

0.8xD =

-j0.3 

+j0.5 

¬ 

­ 
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Adding a Series Capacitor 

0.8Cz j=-

0.3 0.3z j= -

0.3 0.3z j= -
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-j1.1 

¬ 
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