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Outline

 Walker’s formulae for 2-coupled microstrip lines

 Variation of the LC-parameters with the separation of 
the lines

 Variation of Zo with the separation of the lines

 Variation of vp with the separation of the lines

 Conclusions
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Two-Coupled Microstrip Lines

In the following analysis, we neglect the 
thickness of each conductor and the losses
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Lossless Transmission Line Model

Lsz

Csz

z

I1(z) I1(z+z)

V1(z+z)V1(z)

Lsz

Csz
I2(z) I2(z+z)

V2(z+z)V2(z)

Lmz Cmz



Basic Interconnects at High Frequencies (Part 2)
Dr. José Ernesto Rayas-Sánchez

April 7, 2011

3

5Dr. J. E. Rayas-Sánchez

Zo and vp for Even and Odd Modes

 If Zo is the characteristic impedance of each isolated 
conductor, and vp is the propagation velocity or wave speed 
in each isolated conductor

 Since
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Walker’s Formulae for Ls, Cs, Lm and Cm
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where KC and KL are the fringing factors given by …

(C.S. Walker, Capacitance, Inductance and Crosstalk Analysis; Artech House, 1990) 
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Walker’s Formulae (cont.)
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(C.S. Walker, Capacitance, Inductance and Crosstalk Analysis; Artech House, 1990) 
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Variation of Capacitances – Example 

W = 74.65mil; H = 40mil; r = 4.5  
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Variation of Inductances – Example 

W = 74.65mil; H = 40mil; r = 4.5  
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Variation of Zo for Even and Odd Modes

W = 74.65mil; H = 40mil; r = 4.5  
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Differential Terminations
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Variation of vp for Even and Odd Modes

W = 74.65mil; H = 40mil; r = 4.5  
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Conclusions

 It has been verified that

 If the coupled lines are very separated (large d)

evenoooddo ZZZ  

0, mm LC oevenooddo ZZZ  , pevenpoddp vvv  ,

poddpevenp vvv  


