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Curriculum Topic : 
Time-Domain Transmission Lines  
 
TDT6 : Initially Charged Transmission Lines 
 
 
Module Outline: 

Prerequisite Skills Competencies 

Supplemental Reading and Resources Assessments 

Laboratory Activities Power Point Slides and Notes 
 
 
Prerequisite Skills 
 
Prerequisites / Requirements: 
TDT5 Termination Schemes 
  
 
Competencies 
 
Competency TDT.6:  Analyze the transient behavior of a charged transmission 

line 
 
Competency Builders: 
TDT.6.1 Calculate the voltages and currents on a DC-charged line with a switched source.
TDT.6.2 Calculate the initial transient and steady states of charged transmission lines in 

more complicated resistive networks. 
 
 
Supplemental Reading and Resources 
 
Supplemental Reading Materials: 
 A.F. Peterson and G.D. Durgin. Transient Signals on Transmission Lines: An 

Introduction to the Non-Ideal Effects and Signal Integrity Issues in Electrical 
Systems.  Morgan & Claypool Publishers, 2009.  Chapter 6. 
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Assessments 
 
The following questions and exercises may serve as either pre-assessment or post-
assessment tests to evaluate student knowledge. 
 
Question: TDT6.1 Competency:  TDT.6.1 
An open-circuited 200- transmission line is energized to 6 V DC across the load 
terminal.  What is the total load output voltage and backward-propagating voltage (as 
measured at the end of the line) immediately after an 80- resistor is switched into the 
load terminals? 
Answer:   
Under steady-state DC excitation, there is a +3V waveform traveling both in the forward 
and backwards directions.  When the 80- resistor is switched into the load, the 
reflection coefficient changes from +1 to -3/7.  This means that the total output voltage 
will become +1.71 V and the backward propagating voltage will become -1.29 V 
immediately after the switch is thrown. 
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Question: TDT6.2 Competency:  TDT.6.2 

Answer:   
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Question: TDT6.3 Competency:  TDT.6.2 

Answer:   
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Question: TDT6.4 Competency:  TDT.6.2 

Answer:   
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