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Coupling of two resonant LC circuits 

 

We may write the following system of equations 

(
𝑌1 −𝑌𝑐

−𝑌𝑐 𝑌2
) ∙ (

𝑉1
𝑉2

) = (
𝐼𝑠
0

) 

Solving for V2(Is) to get the transimpedance transfer function one gets 

𝑉2 =
|

𝑌1 𝐼𝑠
−𝑌𝑐 0

|

|
𝑌1 −𝑌𝑐

−𝑌𝑐 𝑌2
|

= 𝐼𝑠 ∙
𝑌𝑐

𝑌1 ∙ 𝑌2 − 𝐴𝑐2
 

𝑉2

𝐼𝑠
=

𝑌𝑐

𝑌1 ∙ 𝑌2 − 𝐴𝑐2
 

 

V1 if needed would be given by 

𝑉1 =
|
𝐼𝑠 −𝑌𝑐
0 𝑌2

|

|
𝑌1 −𝑌𝑐

−𝑌𝑐 𝑌2
|

=  𝐼𝑠 ∙
𝑌2

𝑌1 ∙ 𝑌2 − 𝑌𝑐2
 

From which we could compute  (useless in our case since this is the 2nd equation 

𝑉2

𝑉1
=

𝑌𝑐

𝑌2
 

You may try to find the third order solution for 3 coupled network using the same principle 

 

  



LT spice configuration  

The menu bar looks as below 

 

Pen allow you to add wires 

GND defines the global (node 0) node 

‘A’ allows you to name node and make ports for hierarchical editing 

R C and L components, go on top of the symbol and right click to edit properties 

AND: Sources are found under the components icon (AND gate) 

Most right icon is to add SPICE DIRECTIVES needed for defining the simulations 

 .ac dec 1000 200e6 2e9 specifies a log sim with 1000 pts/decade, start and stop freq of 

200MHz and 2GHz 

 AC=1  0 specifies the magnitude and phase of the current 1A (so that V is a direct image of 

Z), phase of 0 rad 

 Parameter para is to be defined as {para} in between the bracket when specifying the 

component value; then a .PARAM para = value is to be given as a directive 

 You may sweep a parameter with the .step param para list val1 val2 … or a lin sweep with 

min max and step 

Then RUN the simulation and select what you want to be plotted. 

Save the plot configuration to get it automatically.  

 

 

 


