
ECE 329 – Fall 2022 

Prof. Ravaioli – Office: 2062 ECEB 

Lecture 39 
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Lecture 39 – Outline 

• Lossy Transmission Lines (material not included in final exam) 

• Class wrap-up 

 

 

 

 

Reading assignment  

Prof. Kudeki’s ECE 329 Lecture Notes on Fields and Waves: 

39) Lossy Lines 
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Exercise: 
Design a stub line with a given 
normalized input admittance 

using the Smith Chart 
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Example  
𝑦𝑠𝑡𝑢𝑏 ≈ −𝑗 0.55 

 

Short circuited stub 

0.17𝜆 
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𝑦 → ∞ 
SHORT 
CIRCUIT 

Example  
𝑦𝑠𝑡𝑢𝑏 ≈ −𝑗 0.55 

 

Short circuited stub 

𝐿𝑠𝑡𝑢𝑏 ≈ 0.42𝜆 − 0.25𝜆 = 0.17𝜆  
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Example  
𝑦𝑠𝑡𝑢𝑏 ≈ −𝑗 0.55 

 

Open circuited stub 

0.42𝜆 
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𝑦 = 0 
OPEN 
CIRCUIT 

𝐿𝑠𝑡𝑢𝑏 ≈ 0.42𝜆 

Example  
𝑦𝑠𝑡𝑢𝑏 ≈ −𝑗 0.55 

 

Open circuited stub 
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Example  
𝑦𝑠𝑡𝑢𝑏 ≈ 𝑗 0.55 

 

Short circuited stub 

0.32𝜆 
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𝑦 → ∞ 
SHORT 
CIRCUIT 

Example  
𝑦𝑠𝑡𝑢𝑏 ≈ 𝑗 0.55 

 

Short circuited stub 

𝐿𝑠𝑡𝑢𝑏 ≈ 0.25𝜆 + 0.08𝜆 = 0.32𝜆  
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Example  
𝑦𝑠𝑡𝑢𝑏 ≈ 𝑗 0.55 

 

Open circuited stub 

0.08𝜆 
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𝑦 = 0 
OPEN 
CIRCUIT 

𝐿𝑠𝑡𝑢𝑏 ≈ 0.08𝜆 

Example  
𝑦𝑠𝑡𝑢𝑏 ≈ 𝑗 0.55 

 

Open circuited stub 



Lossy Lines (not on final exam) 

12 



13 

Lossy Transmission Lines – Distributed impedance model 



14 

Telegraphers’ 
equations 

Telephonists’ 
equations 

Lossy Transmission Lines – Equation 

Propagation 
constant 



15 

Characteristic impedance 
(complex) 
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Characteristic impedance 
(complex) 
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The low-loss line is analogous to EM wave propagation in imperfect dielectric. 
The standard Smith chart can still be used without modifications in this case. 
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The formalism and the physical interpretation are more complicated for the 
case of the general lossy  line, due to the complex characteristic impedance 
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Example – Standing Wave Patterns of a low-loss transmission line 
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Class wrap-up 
 

Review of Transmission Line topics 
 

Behavior of loss-less lines 
Characteristic impedance 

Line impedance 
Reflection coefficient 

Short and open circuited lines 
Standing wave patterns 

Smith Chart 
Impedance matching 


