
Inductance and Q-factor calculation 

Case 1: 

Often question is asked on how to extract inductance and Q-factor calculations from S-Parameter 

simulations. This could be needed to extract actual or parasitic inductance of transmission lines etc. For 

inductance calculations it is imperative that we have 1-port data as indicated in this 1st case. 

Here is a simple setup which can be used in ADS: 

1. Create a simple schematic with known inductance and series resistance as shown below 

 

2. Perform simulation to produce 1-port S-matrix data and on the data display write following 

equations: 

 

Here is the description of the equations used: 

a. stoz() function converts S11 to Z11 which will be a complex data 

b. imag() function returns imaginary part of the calculated impedance 



c. freq is the internal keyword used for swept frequency of S-parameter simulation and pi is 

internal variable defined in ADS functions having value of 3.1415….  

d. As per theory, XL=2*pi*f*L so 2nd formula yield inductance value. 

e. real() function return the real part of the complex impedance calculated from S11 hence 

indicates the resistance value 

f. Qfac is straight forward calculation of XL/R i.e. reactive component divided by resistive value. 

 

3. Plot myind and myR using the Table plot in ADS data display which will be shown as below and 

we can our calculation is yielding correct results as per the components used in schematic. Note, 

that L and R values are constant in our case as we have used ideal inductor which is frequency 

independent hence its value remains constant over the frequency range but in real inductor or 

transmission line cases it will change with frequency. 

 

4. Plot Qfac on the rectangular graph as shown below, as we can see inductance and resistance are 

constant with the frequency hence we obtain linearly increasing value which will not be the case 

in practical inductors or transmission lines as these values will change with respect to frequency. 

 

 



Case 2: Inductance and Resistance calculation of a 2-port network 

In some cases it is not possible to create 1-port network by connecting other side directly to ground and 

in these cases we can transform 2-port network to 1-port employing transformations and then use the 

same formulas as explained earlier. 

1. Create the network with 2-terminations as shown below, once simulated it will produce 2-port 

S-matrix data. 

 

2. In the data display, select Insert->Template and from pop up window select  

Em_Product->S_2port_Spiral and click OK 

 

 

 

 



3. Once done, data display will appear as below: 

 

4. Here all the equations are self-explanatory and comments are provided in RED colour. 

 

 

 

 

 

 

 

 

 



Case 3: Using Spiral Inductor for characterization 

1. In this case we use Spiral inductor from TLines-Microstrip library in ADS and setup the 

simulation as shown below 

 

2. Perform simulation and use formulas as shown in Case1 to characterize the inductance, Qfactor 

and resistance values as shown below which indicates SRF as 640MHz for this inductor. 

 

 


