
ELC N205: Electromagnetics 1
Tutorials

Department of Communications and Computer Engineering

Introduced By:

Eng. Mohamed Ossama Ashour
E-mail: vert4231@gmail.com

Fall 2020



Agenda

Slide 2

• Smith Chart (What? , Why?)

• Development of Smith Chart

• Mapping on Smith Chart

• Impedance Matching

• Impedance Matching Types
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Smith Chart

Definition

Smith chart is a graphical plot of normalized resistance and reactance
functions in the reflection-coefficient complex plane.

Transmission-line calculations—such as the determination of input 
impedance, reflection coefficient, and load impedance—often involve 
tedious manipulations of complex numbers. This tedium can be alleviated by 
using a graphical method of solution. The best known and most widely used 
graphical chart is the Smith chart
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Development of Smith Chart

0. Load point ((Impedance))
1. Maximum voltage point(𝑹𝒍 > 𝑹𝒐)

((z in max  = S))
2. Load point ((admittance))
3. Minimum voltage point (𝑹𝒍 < 𝑹𝒐)

((z in min = 1/S))
4. r = 1 point 
5. Open circuit point 
6. Short circuit point

Important points
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Exercise IIX

1)

2)

3)
(Assignment)
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Impedance Matching

Impedance matching is often an important part of a larger design process
for a microwave component or system. 

The matching network is ideally lossless, to avoid unnecessary loss of power, and is 
usually designed so that the impedance seen looking into the matching network is 𝑍𝑜.
So, reflections will be eliminated on the transmission line to the left of the matching 
network, although there will usually be multiple reflections between the matching 
network and the load.
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Impedance Matching

1) Using lumped elements (Using L- Networks)
2)  Using single stub tuning (Using TL Transformer + Single Stub)
3)  Using TL Transformer + Lumped Element
4)  Using TL Transformer only (for any kind of loads)
5)  Using Quarter wave Transformer (for real loads only)
6) Using TL Transformer + Quarter wave Transformer
……………………

Types

ELC N205 © Mohamed O. Ashour  2017



Click to edit

Slide 8

Exercise IIX

4)

5)
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Exercise IIX

6)
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