
For an RLC transmission line (i.e., the transverse dimensions of the conductors and their 

spacings are much less than the length of the conductors and the wavelength) of length l, 

terminated with an impedance ZL = RL + j XL 
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at low frequency (i.e., l����� �,P�γ), where γ is the complex propagation constant for the 
line) the input impedance is approximately 
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valid to terms up to order ω (recall limit is for small ω), where Rt, Lt, and Ct are the total 

resistance, inductance, and capacitance of the T-line (i.e., the per unit length values 

multiplied by the length l). 
 



 
 
Special cases: 
 
Series R-L load:  ZL = RL + j ω LL   i.e., XL = ω L 
 

 Re Zin( )= RL + Rt   Im Zin( ) = j ω Lt + LL − 1
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Series R-C load:  ZL = RL +
1

j ω CL
  i.e., XL = −

1

ω CL
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special case:  for RL = 0, Ct >> CL, Re Zin( ) =
Rt
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  for RL = 0, Ct << CL, Re Zin( )= Rt  

 
 
 
)RU� �PRGHO�RI�7-line, one lump, pure capacitor load: 
 

Re Zin
π( )=

CL + 1
2 Ct

CL + Ct

 

 
 

 

 
 

2

Rt  for RL = 0, Ct >> CL, Re Zin
π( )=

Rt
4

 

 
 
For tee model of T-line, one lump, pure capacitor load: 
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both get capacitance right. 
 


