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• Smith Chart was developed by P. Smith at the Bell Lab in 1939 

• Smith Chart provides an very useful way of visualizing the 
transmission line phenomenon and matching circuits. 

• In this slide, for convenience, we assume the normalized 
impedance is 50 Ohm. 



Smith Chart and Reflection coefficient 

Smith Chart is a polar plot of the voltage reflection coefficient, overlaid with impedance grid. 
So, you can covert the load impedance to reflection coefficient and vice versa. 

 



Smith Chart and impedance 

Examples: 

The upper half of the smith chart is for 
inductive impedance. 
The lower half of the is for capacitive 
impedance.  



Constant Resistance Circle 

And the impedance on this circle 
r = 1 with different inductance 
(upper circle) and capacitance 
(lower circle) 

This produces a circle where 



More on Constant Impedance Circle 

The circles for normalized rT = 0.2, 0.5, 1.0, 
2.0 and 5.0 with 

 
 



Constant Inductance/Capacitance Circle 

Similarly, if xT is hold unchanged and 
vary the rT 

You will get the constant 
Inductance/capacitance circles. 



Constant Conductance and 
Susceptance Circle 

Reflection coefficient in term of 
admittance:  

And similarly, We can draw the 
constant conductance circle (red) 
and constant susceptance 
circles(blue). 



Example 1: Find the reflection coefficient 
from input impedance  

Example1: Find the reflection coefficient of the 
load impedance of: 

Step 1: In the impedance chart, find 
1+2j. 
 
Step 2: Measure the distance from 
(1+2j) to the Origin w.r.t. radius = 1, 
which is read 0.7 
 
Step 3: Find the angle, which is read 
45° 
 
Now if we use the formula to verify 
the result. The result is  



Example 2: Adding an inductor in 
series with load 

Step 1: In the smith chart, find the 
load Zload 

 

Step 2: Rotate along the constant r 
circle by the amount of (        ) 
 
The terminal point is the input 
impedance of the inductor in series 
with the load. 



Summary: Adding inductive/Capacitive 
Components to the Load  

The effect of adding 
inductive and capacitive 
component with the load. 



Impedance Matching Example 1 

The load is at 0.4 Ω + j1.5 Ω, the 
reference impedance is 50 Ω. 
 
Step 1: Add a serial capacitor to 
move the impedance to 1 + jx 
along a constant resistance circle 
 
Step 2: Add a parallel inductor to 
move the impedance to 1 along a 
constant conductance circle. 
 
Note: The matching circuit is a 
high pass filter 



Impedance Matching Example 2 

The load is at 0.4 Ω + j1.5 Ω, the 
reference impedance is 50 Ω. 
 
Step 1: Add a parallel capacitor to move 
the impedance to 1 + jx along a 
constant conductance circle 
 
Step 2: Add a serial inductor to move 
the impedance to 1 along a constant  
resistance circle. 
 
Note: The matching circuit is a low pass 
filter 



Impedance Matching Example 3 

The load is at 0.4Ω + j1.5, the 
reference impedance is 50 Ω. 
 
Step 1: Add a cable to rotate the load 
admittance to 1 + jb along a constant 
reflection coefficient circle 
 
Step 2: Add a short stud to move the 
load admittance to 1 along a 
constant admittance circle. 
 
Note: The matching circuit is a low 
pass filter 


