
ECE 344

MICROWAVE FUNDAMENTALS

PART1-Lecture 7

Dr. Gehan Sami

Many Slides from: ECE 5317_6351      Microwave Engineering    Prof. David R. Jackson



Impedance/Admittance smith chart

A chart of 𝛤

𝛤= 𝛤r + j 𝛤i

Max reflection circle
𝛤 =1

𝛤r

𝛤i



The SWR is given by the value 
of Rn on the positive real axis of 
the Smith chart.
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Impedance/Admittance smith chart

• Locate impedance on smith chart read corresponding admittance and 
vise versa, read 𝛤load, move along TL read corresponding 𝛤in, Zin, 
VSWR, lmin, lmax

• Quarter wave transformation

• Adding elements (series-shunt) to load impedance on Smith chart

• Find input impedance to an arbitrary circuit (may contain series, 
shunt, TL connections)

You will learn
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Substitute into above expression for Zn(-l ):

Impedance (Z) Chart

( ) =  −

( )

( )

1

1

R I

R

n n

I

j

j
R jX

 +  + 
=   −  +  

+

Next,  multiply both sides by the RHS denominator term and equate real and imaginary 
parts. Then solve the resulting equations for R and I in terms of Rn and Xn. This gives 
two equations. 5



1) Equation #1:

Impedance (Z) Chart (cont.)
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Impedance (Z) Chart (cont.)
2) Equation #2:
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Impedance Smith Chart



Open ckt. 
(=1)

Imag. (reactive)
impedance

Match pt. 
(=0)

Real
impedance

Short ckt. 
(= −1)

Inductive (Xn > 0)

Capacitive (Xn < 0)

Impedance (Z) Chart (cont.)
 plane

Rn = 1

Xn = 1

Xn = -1
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R=0

X=0

Inductive loads

capacitive loads

purely real impedances are

along the horizontal centre line

purely imaginary

impedances are

along the periphery





Complex  Plane
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generator)
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Lossless line
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Example 1

Locate Z

𝑍𝑛 = 1 + 𝑗0.5

𝑍𝑛



READ :
SWR,
𝛤

Swr=1.6

|𝛤|=.24

Rnmax=1.6

𝜙=76o



Move along TL from 
load toward Generator



Example2: Read Distance to load



Example 3(2.2 
in the book)
Z0=100, zL= 0.4+j0.7

(Zl=40+j70) 

l=.3λ

Find ΓL ,Γ(-l), Zin, 

SWR, Return loss

From smith chart 

We can find:

From reflection 

coefficient E scale

| ΓL |=.59.θ=104°

From SWR scale we 

SWR=3.8

From return loss 

Scale, return 

loss=4.6dB

,Γ(-l)=.59˪-112 °

zL = 0.4 + j0.7

| ΓL |=.59

zin = 0.36 - j0.61

SWR circle

| ΓL |=.59.

SWR=3.8

0.105𝜆

0.405𝜆


