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Class Objectives

APrepare for the FCC upgrade license exams.

AHave fun learning what you thought was a stumbling block.
AMinimize the exam prep memorization

ARemember material for a lifetime, not just next month.

ABecome

Aan innovator
AThe geto person in your club for electromagnetics and antenna theory.



An Electromagnetics Cookbook?

AMonkey see, monkey do. i
AMemorize a bunch of equations for you to forget. :
ADiscourages innovation

AMay heaven help you if your cookbook has a
typographical error.

AYou end up putting charts on the wall to refer to. |

AMakes learning electromagnetics too
A Hard
A cumbersome




Our Approach to Electromagnetics

ADump the cookbook (mostly)
ALearn what goes into a physical process

AWhen you learn a physical process, that knowledge transcends into other
areas of electromagnetics.

AAdmittedly, things go slow.
AYOU can Sklp C|8.SS@S)oting yourself in the foot)
AEach class will have review and opportunity for gquestions.

AHomework

A Will appear on the website for the applicable class.
A Will examine in the following week.
A Class notes will appear on the website after any one class.

AClasses start precisely at 6PM each Tuesday.



Mathematics

ATo take this class you must know:
A Addition
A Subtraction
AMultiply
ADivide
AFractions
ATo make life easy, you will learn the elements of
Almaginary numbers
ANormalization
AVector quantities
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Imaginary Numbers

DO not fear iImaginary numbers. They are here to help you.
maginary numbers are a part of the physical world

~or the time being just treat them as any other number keeping in the
pack of your mind that they exist in a different plane.

MPORTANT CONCEPT:

Almaginary numbers in electromagnetics ot spend energy

Aln that sense | suppose you could truly call them imaginary but the
OAYIl IAYI NEe YZ2YSYOf Il uddzZNB OF YS FTNRY
nobody knew about electromagnetics.
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things will begin to really click in the future.




The Smith Chart

ADo not think of the Smith Chart
as an obstruction to upgrading
your FCC license.

AThe Smith Chart is here to help
you.

Al SGQa t221 o |
A A link is on the WDSIEL website for you to look at ol
your own at your convenience.

AAfter the animation we will
review what we saw.

AFrom this point each week we
oAttt NBIASY a?
totally comprehending.
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Introducing the Smith Chart

Let’s assign some numbers to sce
how all this works out.

We already know that laductive
home s | Ohm
normahized '

Capacitive



Smith Chart Review

A2 KIu @I fdzSa SE?
OA Nt SQK
AAnswer: Vector Components

AA real component
AAn imaginary component

AToday is merely an introduction
a2 R2Y QU 62 NNE
comprehending this.

AWe will revisit this again, and
again, and again in the coming
weeks.

SMITH CHART




Smith Chart Review

A2 KIu @I fdzSa SE?
OA NDt SQK
Aldentify the horizontal line.
AWhat values are found on this line'




Smith Chart Review

A2 KIu @I fdzSa SE?
OA NDf S QK

Aldentify the horizontal line.

AWhat values are found on this line’ ’

AReal (resistance) values are on
the horizontal line.

A+ f dzSa (2 GKS f !
A+ £ dzSa G2 GKS NJ

AThe VALUE in the center.
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Smith Chart Review

A2 KI U @I fdzSa SEA
OA Nt SQK
Aldentify the horizontal line.

AWhat values are found on this line’

AWhat values are found above an
below the horizontal line?

IndugﬁVe
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Different Types of Circuits?

AClosed Circuit
AThe light bulb illuminates
ACurrent flows

AEnergy is spent in the bulb filament
A Thermal
A light

AYou rack up an electric bill
AOpen Circuit
ABulb does not light up.
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Pop Quiz

Al 6ANB A& ONB1SY AY
OPEN CIRCUIT.

AYou have foolishly grabbed both live wires.

AWhat should you do?
A Call 9117
A Find a box of Bangids?
A Scream for help?

ABefore IXOU foolishly grabbed the live T
wire, what was the opemrcwt voltage? (potential)
A Maximum
A Minimum :
A Zero A~

AThis may seem too basic, but it is
critical in understanding the dpole.




All This Circuit Mumbo-Jumbo

AAIl this circuit mumbgumbo stuff iscritical to understand if you
want to understand the dpole antenna.

AThe Good News: This stuff is intuitive. You already knew it.

AWhy is it critical?
Alt determines what voltage and where it appears on th@ale antenna.

ARegarding your understanding :
A Resulting input impedances becomes intuitive.
A Actions of harmonics becomes easy to understand
A The list goes on.




Dipole Voltage and Current Distribution

AEnergy Distribution at both ends (but opposite polarity):
A Voltage is maximum Why?(this is critical to understand!!!)

A Answer: open circuit

ASince voltage at ends is max,
then voltage at the feed
point (middle) must be
minimum or zero.

ATherefore, what is the
Input Impedance?
A High (about 2k to 5k Ohms)?
A Low (about 50 Ohms)?
AWhy your choice of answer?
ALOQa |ttt | o2 dzi

: i
' Current| .-~

- - .
- - g

—————————————

\/4

Transmission line 50 Q



A Full Wavelength

AEnter a FULL WAVE dipole.
AFeed point impedance is 50 Ohms

ALO A& NBaz2ylydg o0dzi R2SayQu ¢2NJ o
AWhy will a full wavelength dipole antenna NOT work?
AHow about a 1 ¥ wavelength antenna?

ADo not dismiss these as trivial

concepts. They areritical v R :
if you are going to be an "
innovator. : ———



Because you know---

ABecause you know that a_ maximum voltage appears at the ends of an
FYOSY VYl 0SOlFdzaS A0 A& |y 2LISY
ARemember, the voltage IS max at both ends (different polarities)

ATherefore, now you know that the voltage is MINIMUM at the center of feed
point.

A. SOl dzaS é2dz (Y26 hKYQa [l 6 0O6+2f
AYou can figure out that

A the impedance at the ends is a maximum
A The impedance at the center is a minimum



Next Week:---

A2S gAftf NBOASYG G2YyAITKIQA YSRALIF O
AYour homework assignment:
AReview what you already knew in the previous slide.
A. SOl dzaS é2dz (Y26 | 02dzi 2LISY OANDdzA U
happens to the input impedance if you move the feed point to any other
location from the center? Be ready to explain that next week.
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