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In class, we have shown how to use the global parameter {X} and “.step param” 
command to control the reverse bias of a diode that is served as a varactor (voltage 
controlled capacitor). The right figure 
shows the schematic of an LC tank with a 
diode 1N4148 under reverse bias. L1, C1, 
and C2 serve as AC-block inductor and 
AC coupling capacitors, respectively. The 
voltage probed at R1 gives the same 
impedance value of the LC tank. You can 
practice this circuit before you start the 
following project. Actually, you should reduce the amplitude of I1 to get better result. 
 
Here we will use an LC circuit in series to filter out the signal near a specific 
frequency f that is controlled by a voltage source. 
The capacitance of a reverse bias diode can be 
written as: 

,      (eq. 1) 

where VR is the reverse bias voltage, Cjo is the 
capacitance at VR = 0, Vjo is the built-in potential, and m is the “grading coefficient”. 
The value of m is about 1/2 for an abrupt junction and 1/3 for a linearly graded 
junction. Normally m is between 1/2 and 1/3. 
1. What is the function of C1? 
2. Sweep V1 from 0 to 20 V with a step of 2V by using “.step param” command. At 

the same time, perform AC analysis from 10 MHz to 1000 MHz with 1000 pts/dec. 
V4 is the AC source with amplitude of 1mV. Find out the resonance frequency 
(use the cursor to read) as a function of VR, f(VR). 
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3. From f(VR), calculate the corresponding capacitance Cj. Plot Cj versus VR (you can 
use Origin or Excel). Note: f = 1/(LC)1/2. 

4. Plot 1/Cj
2 and 1/Cj

3 versus VR and check which one is more like a straight line. Is 
the value of m closer to 1/2 or 1/3? You can also read the x-intercept of the line 
to determine Vjo. 

5. Bonus: (You can get extra credits to complete this part!!) 
You can also use the data set (Cj,VR) to fit eq. 1 above to get Vjo and m. Compare 
them with the SPICE model of 1N4148 used by LTspice. (Hint: you can use special 
function fitting in Origin). 


