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Electromagnetics:
Microwave Engineering

Impedance & Admittance
on Smith Charts



Admittance Coordinates

We could have derived the Smith
chart in terms of admittance.

You can make an admittance
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Impedance/Admittance Conversion

The Smith chart is just a plot of complex numbers. These could be admittance as well as
impedance.

To determine admittance from impedance (or the other way around)...

1. Plot the impedance point on the Smith chart.
2. Draw a circle centered on the Smith chart that passes through the point (i.e. constant VSWR).
3. Draw a line from the impedance point, through the center, and to the other side of the circle.
4. The intersection at the other side is the admittance.

e impedance e admittance
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Visualizing Impedance/Admittance Conversion
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Example 1



Example #1 — Problem Statement

Convert the normalized impedance z = 0.2 + j0.4 to normalized admittance y.
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| —Step 1

I

Example
Plot the impedance on the chart

= 0.2 + 0.4
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| —Step 2

I

Example
Draw a constant VSWR circle

= 0.2 + 0.4

Z
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| —Step 3

I

Example
Draw line through center of chart

2 +j0.4

z=10
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| —Step 4

I

Example

Read off admittance

2 +j0.4

z=10
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Example 2



Example #2 — Problem Statement

Convert the normalized impedance z = 0.5 — j0.3 to normalized admittance y using the
combined impedance and admittance Smith Chart.
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The Impedance and Admittance Smith Chart

>t
n> z

80

90

7;~}—}*‘$ﬁ~»m}ﬂ

o
5

T

100

INeS

ines represent impedance, blue |
represent admittance

Red |

24
O
26

0-

——REFLECTDN COEFFCENT v 5
WGLELE !+!_’./J~m/nwfmmm

713

11 <M 155 ON COEFF. g
e Mnm .«w._cmoxi/.
A A Egs

1\ L.
A oS
=\ 48\ 1"
A SETREW ¢ +
[ Ty 0. 1 T
S Y = | i
A p 2 )m 3+mu
; 3 LTw
= ki LL,_,L
b ]
7 1
Z 2T AGAS 1 jole
A > 7 = 4 |15
2 DO REYAR S J 7
A ~+frEl T 3 rl ot
ol | \ e X S o
T — _ﬁ,,me A 23 N\ & / 182 ]e
/ e AR [
T o[Lig F
] =g 7
2.(8
BT o
8 -
-t
O,

MEONENT (R/Zo)

e

prar T T
At
60

)
o b
LONaTIAY 3A+|T % ¥

0 EMPossible



ZFLECTDN COEFFCENT 3y
R TTT?
wzmmoz nOﬂm;m.ﬁu:.w.

o S

0.13
8.37

U 3

0.38
\

0.1

g

—t

0.1
Zi
0.32
;

e

ST

COMPONENT (G/Yo)

o [

T

TR

MPONENT (R/Zo), OR CONDUCTANC

Tl

+1T VT .\T
S b
Shatal J,JA? T+l o

Example #2 — Step 1

Plot the impedance on the
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Example #2 — Step 2
Read off admittance
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