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Impedance/Admittance smith ch:

A chartof I

I'=Irr+jri

Max reflection circle

II'|=1

NORMALIZED IMPEDANCE A AEN]I TTANCE COORDINATES

»
»,
o, o
X L
ar
* ".ﬂ'
vk
g7 "p
X /4 &
A *
LK
a?' f!
3 T f A
Ha ;
P
ETS
5
1
o 273
| 1 PO s commcmun mu:m mmmmm o i v
N
e
%
% 2 .'e
AR
X ’1_ Y
X
X ‘?o
o
o e
X ‘5%
%\
o
'4;%.‘
Ny~
»

-

nar

I'r



The SWR is given by the value
of R, on the positive real axis of
the Smith chart.

Proof:

| SWR —
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You will learn

* Locate impedance on smith chart read corresponding admittance and

vise versa, read I'load, move along TL read corresponding ['in, Zin,
VSWR, Imin, Imax

e 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)



Z(-t)=12, (t—g r=T(-/)

Z, (—E)

Z(—f)_(H_Fj
Z, \1-T
Define

Z =R + X ; I'=s[,+ I

Substitute into above expression for Z,(-£):

1+(Tx+jT))
1-(T+T))

R + X =

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



1) Equation #1.:

[F _A ]+F2
R I
1+RL

=£

2 center :‘ E_
J \_1+RL
1
radius =
1+ R

L.
R, =0
R, <1

R, =1
1<R <o

Transforming "r”
r Radius Center
0 1 (0,0)
1/2 2/3 (1/3,0)
1 1/2 (1/2,0)
2 1/3 (2/3,0)
0 (1,0)




2) Equation #2:

105

ris

P

1 ) 1
center :‘ 1, — ‘ radius = ——
X, ) X,
Transforming "x"
¥ | Radius | Center x | Radius | Center
0 (1,) 0 (1,-o=)
0.5 2 (1,2) -0.5 2 (1,-2)
1 1 (1,1) -1 (1,-1)
2 0.5 (1,0.5) =2 0.5 (1,-0.5)
0 (1,0) = 0 (1,0)
1_‘I
0<X,<1 X, =1




Impedance Smith Chart

Smith Chart — Imaginary Circles Smith Chart — Real Circles
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I' plane

Important Points: | t'
¢ Short Circuit Inductive (X,> 0) Rzgl .ag. (reactive)

P ol N impedance
¢ Open Circuit

[=1,2->x
¢ Matched Load

=0 2z=1 Inductive loads

S(hl?rt Clk)t' Match pt.
— _ Open ckt.

¢ Thecircle |I'| = 1 describes r=0) N 28 (r=1)

a lossless element (CorL)

-
Real

purely real impedances aJe
impedance

along the horizontal centie lige

capacitive [oa

Y
Capacitive (X, < 0)



Scale

|
0.5 180

Scale




=T (-¢)
=0, + T,
=, e/
= [T, |ei&2)

ImI’ Decreasing ¢ (toward load)

\[
Increasing ¢ (toward

I generator)

F(_g) _ |FL|eJ(¢L—2ﬂf)

Lossless line

Rel
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nmax

SW r= 1 . 6 RADIALLY SCALED PARAMETERS
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eg. Z,=50+]25 Q
0.14

All 50 Q2, constant p

Z, =50(1.65+j0.1) Q

r,,=0.24 (4°)

fj Ase Woase \%5\'\
Scale &4;&’\3

Move along TL from
load toward Generator

\.Ls)f 3.01 =

l,65+J o.i
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