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Circuit Theory
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Adding a Series Capacitor

Smith Charts 4

Suppose we have an initial impedance of

z = 0.5 + j0.7

And we add a series capacitor
of zC = -j1.0.

Since we do not change the
resistance, we walk toward 
capacitance (CCW) around the 
constant resistance circle.

¢ƘŜ άŀƴƎǳƭŀǊέ ŘƛǎǘŀƴŎŜ 
covers X=-j1.0 around the
constant R circle.

zC = -j1.0



Adding a Series Inductor

Smith Charts 5

Suppose we have an initial impedance of

z = 0.8 - j1.0

And we add a series inductor
of zL = j1.8.

Since we do not change the
resistance, we walk toward 
Inductance (CW) around the 
constant resistance circle.

¢ƘŜ άŀƴƎǳƭŀǊέ ŘƛǎǘŀƴŎŜ
covers X=j1.8around the 
constant Rcircle.

zL = j1.8



Adding a Shunt Capacitor

Smith Charts 6

Suppose we have an initial 
admittance of
y = 0.2 - j0.5

And we add a shunt capacitor
of yC = j0.8.

Here we use the Smith chart rotated 
by 180° for admittance.

In terms of admittance, capacitance 
is a positive quantity, but the positive 
direction is now downward on the 
Smith chart.

yC = j0.8



Adding a Shunt Inductor

Smith Charts 7

Suppose we have an initial 
admittance of
y = 0.7 + j0.5

And we add a shunt inductor
of yL = -j1.5.

Here we use the Smith chart rotated 
by 180° for admittance.

In terms of admittance, inductance is 
a negative quantity, but the negative 
direction is now upward on the 
Smith chart.

yL = -j1.5



Summary

Smith Charts 8

Series C

Series L

Shunt C

Shunt L
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Example #1 ςCircuit Analysis
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Example #1 ςCircuit Analysis
Normalize Impedances
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Example #1 ςCircuit Analysis
Plot load impedance
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1

1z=

1.0j

1

1.5jin ?z =

//upload.wikimedia.org/wikipedia/commons/7/7a/Smith_chart_gen.svg


Example #1 ςCircuit Analysis
Add series inductor

Smith Charts 13

1

1.0j

1

1.5jin ?z =

1z j= +

//upload.wikimedia.org/wikipedia/commons/7/7a/Smith_chart_gen.svg


Example #1 ςCircuit Analysis
Convert to admittance
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Example #1 ςCircuit Analysis
Add shunt capacitance
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Example #1 ςCircuit Analysis
Convert to impedance
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Example #1 ςCircuit Analysis
Denormalizethe impedance
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Example #1 ςCircuit Analysis
All together
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1.9894 pF

in 20 40 Z j= - W
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Example #2 ςCircuit Analysis
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R = 1.0

jX = 1.0jX = 0.9

+jB = 1.1 -jB= 0.3

-jX = 1.4

Z

What is the impedance looking into the normalized 
network shown below?


