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  Welcome to the 39th lecture of the course on EMIMC and Signal Integrity Principles, 

Techniques  and Applications. In the last class, we were deriving the elements of chain 

parameter matrix,  we will continue that discussion in the present lecture.  So, we have 

already discussed phi 11 L. Now, let us find the phi 2 1 L.  From the definition, you can 

see what is phi 2 1 L. It will be  when I 0 is equal to 0. So, the same condition that  I m 

plus that holds. So, already we derived in the previous one the value of V 0. So,  I am not 

deriving it here. Now, I can derive the I L, I think from where is I L, this is  equation 

number 7. So, from equation number 7, it will be T into I m into e to the power  minus 

gamma L minus e to the power plus gamma L whole thing multiplied by I m plus.  So, I 

L is equal to T.  So,  in V 0 expression, you can see there is a I m plus. So, I can write 

now what is phi  2 1 L that will be simply half T.   

 

 

 

 

 

 

 

 

 

 

 

Now,  next we determine.  This time is equal to V 0 is 0. So, if you look at V 0 

expression,  V 0, if it is 0, I m plus is equal to minus I m minus. So, that is the only 

change. So,  V 0 is equal to 0 implies I m plus is equal to minus I m minus.  So, we know 

again from the source side equation I 0 will be T to  the power minus I m plus and again 



from the load side equation I L will be equal to T  into e to the power minus gamma L 

plus e to the power gamma L I m plus. So,  this becomes  phi 2 L.  

 

 

 

 

 

 

 

 

 

 

 

 

 Similarly, I will have to find phi 1 2 L. So, from the defining a matrix, I think equation  9 

probably as per as I remember, it is also V 0 is equal to 0. So, I m plus is equal to  minus 

I m minus. So, V L will be equal to Z C.  C  and I 0 is equal to 2 T I m plus.  So, the last 

element phi 1 2 L is half Z C.  D  will be a T inverse. So, you have derived all the chain 

parameter elements. Now, the  terminal conditions T 1 and T 2 can be substituted in 9 to 

give a form of solution for the terminal  currents that may be used to evaluate crosstalk. 

 

 

 

 

 

 

 



So, let us see that, that means, what we are doing we are now knowing the chain 

parameter  matrix, this T 1 and T 2. Now, we will put we know chain parameter matrix. 

So, we will  now find the current I 0. Actually our now aim is to find I 0 from I 0 we will 

find I  0.  This is the definition. Now, here we can put the values of V L and V 0. We own 

D star by I naught I 0. So, we  will write I 0 because that is our goal. So, we will put the 

values of V L and V 0 from  T 1 to T 2. So, in place of V L we will write V L plus Z L I 

L plus I L plus Z L plus I  L. And Z is into I 0 plus.  I have written, but here again I L has 

come. Now, my interest is not I L I will I will  determine later. So, again from the 

equation 9 that is chain parameter matrix definition  I will put the value of I L. So, I will 

write V L plus Z L for I L I am writing 5 2 1 2  1 L. The right hand side is everything in I 

naught. So, I am not changing anything in RHS.  The equations are a bit tedious, but if 

you understand how we are proceeding it is not  difficult to write. So, have we reached 

our goal? No, because still this V naught has  come. So, this V naught value I will put 

from T 1 the terminal condition 1. So, from  T 1 V L plus Z L.  For V naught I am writing 

V S minus Z S.  So, I naught plus nothing else I will do.  So, I will write V S minus Z S.  

So, you see that we have arrived at an equation where there is apart from R S, there is a  

V S. Apart from I naught all are source term all are either V S or V L. Chain parameter  

matrix is the circuits thing. So, we know how to determine it. So, now, just a bit 

modification  and rearrangement so that all the source term goes to the right and I naught 

comes to the  left.  

 

 

 

 

 

 

 

 

 

 

 

So, rearranging we can write all.  So,  now,  this is our desired I naught equation and I 

call it as a  equation number 10. So, the terminal current at Z is equal to 0 that means, I 0 



can be  solved from this equation 10. Once I 0 is known we can solve for I L how?  I 0 is 

solution for I L because we from the start said that we will find the terminal  currents I 0 

and I L. So, I naught is determined. Now, equation 9 gives you I L is equal to  2. Here I 0 

is here, but V naught has come we know how to eliminate V S. So, using T 1 terminal  

condition 1 we can eliminate it I L is equal to.  So,  or we can write  just this is 

rearrangement already we have got our things.  Now, I should not close this bracket phi 2 

1 L into J dash then I should close the  first bracket this is my equation number 11 it gives 

me I L. So, I L gets determined  from this 11. So, already we have seen that from 

equation 10 I naught gets determined  putting that value in equation 11 for I naught I get I 

L.  Now, do it we will do it for a simple or some assumption we will make that a 

homogeneous  lossless line immerse in homogeneous media and we will check whether 

we are getting the  consistent result also that result will be useful because most of the 

time at microwave  frequencies we will be dealing with lossless homogeneous medium 

that we will do in the  next lecture. Thank you. 

 

 


