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The Smith Chart

A The analysis of transmissiondine 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.

A Matching circuits can be easily and quickly
designed using the normalized impedance and
admittance Smith chart (Zand Y charts).

A The 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 (1)

A The Smith chart is the representation in the reflection coefficient plane,
called the G plane, of the relation
G(x) Z-Z,
Z+2Z,

for all valuesof Z, suchthat Re{Z} @ Z, is the characteristic impedance
of the transmission line or a referenceimpedance value.

A Defining the normalized impedancez as

_Z R+jX :
Z = =
Z0 Z0
A Reflection Coefficient
- -1) H 2 _ 2
G =2 ! (_r )+JX U= jvV4 where U= 124)( and V = 2)2(
z+1 (r 4) jx (r+1)° «° (r+1)° 2
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Development of the Smithart (I1)
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Constant Resistance Circles ()

zplane (z=r +x)

X /’,,,
| z=1 42 o 017/l
************** c7=1 41
— O _ r
i +z=1-]1
ez=1-2 G 0.

z=1 41 G 20447 63.43
7=1-j1 G =0.447 | 63.43" Iplane (G U )
z=1 42 G =0.707 i5°

7=1-j2 G =0.707 | 45°
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Constant Resistanc€ircles(ll)

zplane (z=r +Xx)
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ConstantReactance Loci

V
zplane (z=r +Xx)
X
z=ij3 |
z=|1
Z = 05 r—0—0—0—0—0—0—0—— .
) - > I JO »U
z= 0.5
z= 41
z= 43
z=1]0.5 G &4 126.87
z=0.5 H0.5 G =0.447 116.56°
z=1 0.5 G =0.243 75.97°
z=15 H05 G =0.2773 33.69°
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Complete the Smith Chart
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Reactance in the Smith Chart
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Exampled Impedance in the Smith Chart
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Exampl@Find G  from Impedance
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ind Impedance front
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Use Smith Chart as an Admittance (Y) Chz
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Show Z and Y In One Chart

1+ C 1 1- G :
Z= == = jor
1- C z 1+ G
Vi ~y=g +4b
- jb
+jb
Impedance Chart (AChart) Admittance Chart (¥Chart)
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The ZXChart

TIQN COEFFICI
REFLEGUON COBFFIGIENT 1y
N COEFFICIEN T

InE

LB
ST
S iwuwo
.«.m e
cwmauuo SR

O

on L
ST
SBKKITALT
DRSS AT

T

2

A
aae
i

i

a,
M
..5;
5

‘oomtt“tﬁ
ptateredey
Sselete

’ 3
LA &
X .-.-‘%eov“”
Woo X
y ..w«..m.mm.- O

-

7 e S N

ment of Electronic Engineering, NTU




Adding a Series Inductor
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Adding a Series Capacitor

z=03 -j0
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