
ECE 240 – Electrical Engineering Fundamentals 
PSPICE Tutorial #6 

 

Simulation of Circuits with Inductors and Capacitors 
 

In this tutorial, we will describe the simulation of circuits with inductors and/or 

capacitors.  Since the voltages and currents in the circuit will vary as a function of time, 

regardless of the type of independent source, we will always use the transient analysis.  

Additionally, for inductors and capacitors it is important to specify the initial condition. 

 

A.  Transient Analysis of an RC Circuit 

Construct the circuit shown in figure 1 using VDC for the voltage source. 

 
Figure 1.  RC Circuit 

 

Setting up the transient analysis 

1. In addition to setting the component values as shown in the diagram, we must also set 

the initial capacitor voltage when we perform a transient analysis.  Double click on 

the capacitor.  The property editor will open.  The column labeled “IC” (for initial 

condition) is used to enter the initial capacitor voltage.  Enter a 0 in this column, click 

on “Apply” and close the property editor box. 

 

2. Select PSPICE à  New Simulation Profile. Name the profile "transient".  Select 

Time Domain (transient) for the Analysis type.  There are several other important 

settings for the transient analysis.  Run to time is the length of time that the 



simulation will run.  In general you select this value to be the maximum value that 

you want to display on the time axis.  In this case enter 0.5 (stands for 0.5 S).   

 

3. Do not change the default setting of zero for the time that the data starts being saved.   

 

4. Check the box labeled "Skip the initial transient bias point calculation". If this box 

is not selected, the simulation will wait until the circuit reaches steady state before it 

begins to display values.  Thus, we would not see the transient response of the circuit. 

 

5. Click OK. 

 

Setting Probes 

Before running the simulation, we need to mark the voltages and/or currents that we want 

to display with probes.  Select PSPICE à  Markers à  Voltage Level, and place the 

probe that appears at the top of the capacitor.  Your circuit should now appear as shown 

in figure 2. 

 
Figure 2.  RC Circuit with Voltage Probe 

 

Running and Displaying the Results of the Simulation 

Run the simulation.  The display window will open and a graph of the capacitor voltage 

will appear as shown in figure 3.  Note that the capacitor voltage goes from zero to five 

volts exponentially.  Since the time constant of the circuit is (50)(.001) = 0.05 seconds, 

we expect the capacitor to be close to its full charge after 250mS (five time constants).  

The plot shows that this is true.  Experiment with using the cursor (Trace menu) to read 

values off the curve. 



 
Figure 3.  PSPICE Output 

 

Changing the initial conditions 

In this example the initial condition was zero and so the polarity of the voltage did not 

matter.  However, if you are going to change the initial condition to a non-zero number, 

say 2 volts, we need to know which polarity the voltage that you specify under IC has. 

Double click on the capacitor again and change the IC value to 2.    

 

With the schematic window in front, select PSPICE à  Create Netlist and then PSPICE 

à  View Netlist.  You will see a file with a list including one line for each element in 

your circuit.  You will recognize the capacitor because its element name begins with a 

“C”.  Following the element name are two node numbers.  The first node number is taken 

to have the “+” or higher-level voltage.  For example, if the line reads: 

 

C_C1    0     N00144   .001   IC = 2 

 

That means that the two volts is taken from ground (0) to the top node of the capacitor.  

Run the simulation again.  If your netlist indicates the ground node first as shown above 

your curve will begin at -2V.  Change the IC value to -2 and re-run the simulation.  Note 

that the curve now starts at +2V. 
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B.  Transient Analysis of an RL Circuit 

Simulation of a circuit including inductors is the same as the simulation of circuits with 

capacitors in terms of the simulation set up.  The inductor is found in the parts list as “L”.  

The only difference is setting the initial condition.  For the inductor, IC is the initial 

current flowing through the inductor.  As with the direction of the capacitor voltage, we 

need to be concerned with the assumed direction of the inductor current initial condition.  

In PSPICE, the initial inductor current is assumed to flow from the first node to the 

second node as listed in the netlist. 

 

 

 

                                                                                                                                                                                           


