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Equivalent circuits: 
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Recall: Equivalent Impedance 

• Any passive circuit (i.e. without independent 

sources) between two terminals (A,B) can be 

simplified with a equivalent impedance, Zeq: 
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Recall: Equivalent Thevenin & 

Norton 
• Any linear circuit with independent sources (i.e. active 

circuit) between two terminals (A,B) can be simplified by 
a real voltage source (Equiv.Thevenin) or real current 
source (Equiv. Norton): 
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Recall: Equivalent Thevenin 

• ETh is the voltage between A and B in open circuit: 

 

 

 

 

• Zth is the equivalent impedance seen trough A-B 
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Recall: Equivalent Norton 

• IN is the current between A and B in short circuit: 

 

 

 

 
 

• ZN (as ZTh) is the equivalent impedance seen trough A-B 

• Equivalencies between the real Thevenin and Norton 

sources: 
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Maximum power supply 

• When does a real generator (Eg, Zg) supply the maximum 

power to a load impedance ZL? 

Circuit Analysis / Fundamental theorems / Maximum power supply 
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Everitt theorem 

• When there is maximum power supply at the input 

gate (P1) of a non-dissipative circuit (i.e. made of L 

and C only) then there is also maximum power supply 

at the output (P2) of the circuit and vice versa: 

Circuit Analysis / Fundamental theorems / Everitt theorem 
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Transmission units 

• For measuring the signal transmission trough a circuit 

the following magnitudes are usually used: 

– Transmission loss: 

 

– Insertion loss: 

Circuit Analysis / Fundamental theorems / Transmission units 
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Transmission loss 
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Insertion loss 
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Transmission units 
• Transmission gain: 

 

 

 

 

 

 

• Insertion gain: 
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Image parameters of a bilateral Q 

Z02 

Z01 Z02 

Z01 

Image impedances Z01 y Z02 

R-L-C 

Propagation constant  

I1 
I2 

V2 V1 ZL  
02

22

112exp

ZZL

IV

IV



 R-L-C 

Circuit Analysis / Two-port networks / Image parameters 



15 

Image parameters for a bilateral and 

symmetrical Q 

Characteristic impedance (Z0 = Z01=Z02) and  

propagation constant () can be obtained as follows: 
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Image parameters for a bilateral and 

symmetrical Q 
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Equivalent Thevenin for a bilateral and 

symmetrical Q when Zg=Z0 

Equivalent Thevenin: 
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Summarizing, for a bilateral and symmetric 

quadripole 

Equivalent circuits: 
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Cascaded association using image 

parameters 

N bilateral and symmetric quadripoles (all with the same Z0)  

connected in cascade: 
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