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Schedule s
[ Lesson [ Topics [ Reading | Notes |
[ 1 [ Course Overview & Introduction [ Ch.1 [ LO11-12 |
( Chapter 2: Electric and Magnetic Fields |
[ 2 [ Fields, Parameters, Field Quantities [ Ch. 2 [ LO2122 |
( Chapter 3: Transmission Lines |

3 Lumped Element Model 3.1-34 LO3.1

4 Telegrapher’s Equations 3.5-3.6 LO3.1

5 Characteristic Inpedance & Wave Propagation 3.7-3.9 LO3.2

6 Coaxial, Reflection Coefficient, VSWR 3.10,3.12-3.14 L0 3.2-3.3

7 Terminated Transmission Lines 3.15,3.17-3.19 LO34

8 Impedance Matching 3.21-3.23 LO34

9 Impedance Matching 3.21-3.23 LO34

10 Smith Charts Supplemental LO35

11 Smith Charts Supplemental LO35

12 Smith Charts Supplemental LO35

13 Smith Charts Supplemental LO35

14 Transients Supplemental LO 3.6
[ 15 T Reflection/Transmission Coefficient Lab [ TLabPacket | LO37 |
\ Chapter 4: Vector Analysis |
[ 16 [ Vector & Coordinate System Review Ch. 4 [ LO41-44GR1due |
[ Chapter 5: Electrostatics |

17 Coulomb’s Law 5.1-5.3 LO5.1

18 Surface and Volume Charge 5.4 LO5.1

19 Gauss’ Law (Integral Form) 5.5-5.6 LO5.2

20 Gauss’ Law (Differential Form) 5.7-5.8 LO5.2

21 Electric Potential 5.9-5.10, 5.15 LO5.3
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CH 3 LEARNING OBJECTIVES

3.1 Ican describe the origin of the transmission line equation, understand the method
of developing a solution, and interpret the solution.

3.2 I can explain the physical meaning of and calculate the following quantities:
propagation constant, phase constant, attenuation constant, characteristic
impedance, VSWR, reflection coefficient, and transmission coefficient.

3.3 Ican use the transmission line equation to calculate the voltage/current at an
arbitrary point on a specified transmission line.

3.4 Ican use the transmission line equation to match a load to a source using a length of
transmission line.

3.5 Ican identify the various quantities represented on the Smith Chart.

3.6 Ican use a Smith Chart to design a matching network for a given source and load,
using series components, parallel components, shorted stubs, and open stubs.

3.7 Ican plot the transient response of a load connected to a source through a
transmission line.

3.8 Ican measure the reflection coefficient across a range of frequencies and interpret
the measurement using a network analyzer.

ECE343 (Spring 2025) B/A9



Schedule e

IMPEDAl}ICES
oA

f
| )

O B

z=0

S S
Vi(z = Vie 'O 4 vied  vi Vs
7, = (=) = L= _ Voe - !
I(z=0) Ife=0) + [ e0 Iy +1

ECE343 (Spring 2025) 4/9



Schedule e

IMPEDAl}ICES
oA

f
| )

O B

z=0

S S
Vi(z = Vie 'O 4 vied  vi Vs
7, = (=) = L= _ Voe - !
I(z=0) Ife=0) + [ e0 Iy +1

ECE343 (Spring 2025) 4/9



Schedule e

IMPEDAl}ICES
e

f
| )

“® B

z=0

¢
(I
Impedances

ViEz=0) Vie® voe® vi4+vy
ZL = Z(Z = 0) = (Z ) = 3_67 (0) _0 0 = g_ _O
I(z=0) ITe=0) + Ijer I + 13
Vo 2L —Zp : .
Iy, = V—ar = 7 7 7, < Reflection Coefficient

ECE343 (Spring 2025) 4/9



AIR FORCE
'ACADEMY

Schedule

SPECIAL CASES FOR I'
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie 7+ Vyer

\'A @ Zo [:I 71
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie 7+ Vyer

Vie s vy
A z _ Yo _ Vo 2
@ Zy [:I L I(z) = Vare_WZ = Vare vz
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie 7+ Vyer

Vie s vy
A z _ Yo _ Vo 2
@ Zy [:I L I(z) = Vare_WZ = Vare vz

") F(Z) =
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie 7+ Vyer
Voe 7 Vo
Vi(~) 2 2L Pz) = 20 _ J0 2
N =
Lossless —> v =

We can also write:

UV — Vt+.—2 -z
V=Vie "+ Vel
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie 7+ Vyer
Voe 7 Vo
Vi(~) 2 2L Pz) = 20 _ J0 2
N =
Lossless —> v =

We can also write:

V= Vie P+ Vyer
— Ve 4 VT
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TOWARDS A GENERAL TX LINE EQUATION
z=—/ z=0

Recall — V(z) = Vie F+ Vyer
Voe 7 Vo
Vi(~) 2 2L Pz) = 20 _ J0 2
N =
Lossless —> v =

We can also write:
V= Vie P+ Vyer
= Vare_VZ + VS“I‘LeVZ

V=
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TOWARDS A GENERAL TX LINE EQUATION

z=—/ z=0

Vs @ Zo |:

Lossless — v =

We can also write:
V= Vie P+ Vyer
= V(J)re_VZ + VS“I‘LeVZ

V=

Recall — V(z) = Vie F+ Vyer

_ Vo™ _ Vo e
Vier V¢

I(z) =

I'(z)

Voltage Standing Wave
Ratio
Vinax 1+ |FL|
SWR = =
Vin 1- |FL|
_ SWR-1

| |_SWR+1
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SUMMARY
z=—/ —n z=0
- Wave Equations
V(z,t) =Vie 7 + Vyer*
Vs z Z
@ 0 [:I - = Ve “*cos (wt — 2)
. + V, e*cos (wt + (z)
_J w 27T
Up = E A= F

R’ +jwL’ 1+ ||
Zo=4| 1 SWR =
7N G+ jwC 1- T
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EXAMPLES
Example #1

A radio transmitter is connected to an antenna by a
lossless coaxial cable having a characteristic impedance
of 751 . The coaxial cable is perfectly matched to the
transmitter. The input impedance of the antenna is
50092 . If the peak voltage from the output of the
transmitter is 30V , what is the peak voltage of the
reflected wave at the output of the transmitter.
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EXAMPLE

z=—/ z=0

\'A @ Zo=5092 [:I Z1=125Q

¢ Find the reflection coefficient.

¢ Find the VSWR.
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