
EXTRACTION OF DEVICE MODEL PARAMETERS via  EXCEL and using 
HEURISTIC CURVE FITS (Ref:  Experiment #3x ) 
 
 
Measured data from experiment:  f0 (resonant frequency) vs Vbias. 
 

 
  
 Figure 3X-1  Measured data, parts A+B, C and D, respectively 
 

Use the formula 
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 to find Cmeas.  

 

 
 
Figure 3X-2:  Extraction of Cmeas from data:   Parts A&B uses a 2-diode pair, parts C uses a 3-
diode pair, and part D uses a 4-diode pair. 
 



Subtract one column from another.  Parasitic capacitance Cp is eliminated and CJ is left.  This gives 
us CJ vs Vbias.  Listed as M3-M2 (3-diode data – 2-diode data0 and M4-M3 (4-diode data – 3-diode 
data) 
 

 
 
Figure 3X-3:  Extraction of CJ from data 
 
We now have extracted measured values of CJ vs Vbias.  Compare the data to the formula 
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Of course we have no idea what CJ0, φ0, and MJ might be.  So we just make some guesses and 
accordingly plot CJ(theory) vs Vrev = Vbias. 
 

 
 
Figure 3X-4:  Same as figure 3X-3 except columns for theoretical values added.  Makes use 
of educated guesses for the parameters CJ0, φ0, and MJ. 
 



Copy data and theory into parallel columns.  Necessary for the make of an X-Y plot in Excel. 
 

  
 
Figure 3X-5:  Data and theory copied into parallel columns for graphical comparison.  The 

data in this case is the column of averaged value of the two columns of figure #X-3  But not a very 
good fit.   
 
So we try some new guesses. 
 

 
Figure 3X-6:  Looks better.  Still not a very good fit. 
 

 
 
Figure 3X-7a:  Much better.  These are reasonably good parameters for defining the diode in 
reverse bias. 



 
Of course if we had been a little more clever we might have plotted 1/CJ, for which it is 
much easier to make estimates and decisions.  
 

 
Figure 3X-7b:  Plot of 1/CJ (using same parameter values as those used for figure 3X-7a). 
 
 
 
 
 
 
 
 


