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ECE 20 — SPICE Tutorial 1

Generating an IV Characteristic Curve for a Diode
Performing a DC Sweep Simulation in SPICE
Description:
In this tutorial, we will generate the IV Curve for the 1N4002 diode using PSPICE Lite v9.2. This
will tell us the voltages and currents we can apply to the 1N4002 diode in the lab. The type of

simulation we will be performing is referred to as a parametric sweep.

1) Start PSPICE (Cadence CIS) and create a BLANK project
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2) Build the following schematic:

You will need the following parts:

IDC
1" D1N4002
() 7 D1 GND

D1N4002

2a) If you cannot find part D1N4002, you must add the correct library that contains the diode as
follows:
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-Double click on the “PSpice” folder, and choose the file namgd: eval.olb, then click “OPEN”

-Now type in DN1N4002 and it will open

3) Double click on the ‘GND’ symbol in your schematic, change the “NAME” field to be zero:
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Then close the window. This is very important as you might see an error indicating a floating
ground’ if you do not follow this step.
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4) Create a new simulation profile and name it ‘Lab1_current_sweep’
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a. Set the ‘Analysis Type’ to: DC Sweep /
b. Set the ‘Sweep Variable’ to: Current Source, then set the("NAME) to match the name
of your current source, in your schematic.
c. Setthe ‘Start Value’ to: 0
d. Setthe ‘End Value’ to .050
e. Set the ‘Increment’ to .001
f.  Then press OK

What this will do (when you run it), is to ‘sweep’ the value of the DC Current Source (I1) from 0 to
50mA, in 1ImA increments.

5) Run the simulation. It will come up with a blank black window, with I_I1 as the x-axis. The
‘parameter’ you sweep, will always come up as the x-axis in SPICE. But, since thisis an IV
Curve, we typically want Voltage to be on the x-axis. Follow the following steps to change
this:

From the simulation results window, choose: Plot->Axis Settings...

Click on the “AXIS Variable” button

Choose V(D1:1) to be the ‘Trace Expression’

Press OK

The x-axis should now be the V(D1:1) or the ‘voltage across the diode D1’ in your

schematic

Now we want to add the value of the current source |1, as the y-axis

From the simulation results window, choose: Trace->Add Trace...

Choose the name of your ‘swept’ current source: |_I1

Press OK

You should now have a typical diode IV Curve on the screen as seen below

Poo0oTo
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u{D1:1)

Classic Diode IV Curve

6) Interpreting the results
a. On the curve above, look at the top point ( [1 = 775.249mA, VD1 = 50mA)
b. This means that when we forced ‘50mA’ of current into our diode, their was a voltage
drop of .775 V across it at that time.

7) Plotting the Reverse Bias Current
a. The plot above shows the forward IV characteristic’ for the diode.
b. If one wanted to find the ‘reverse IV characteristic’ simply choose a negative ‘start
value’ for the swept current
c. An example of what the complete reverse + forward IV characteristic curve for the
diode would look like is this (Current swept from -1A to +1A) :
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d. Compare the full graph above to the specification sheet for the 1N4002 diode.
i. Spec: Forward Voltage: Vey=1.0V @ I =1.0A (see chart below)
ii. Spec: Reverse Voltage: Vg = 100V
iii. These two ‘extreme’ values are shown on the graph above:
Graph: when 11 = 1A, VD= .961V
Graph: when 11 = -1A, VD = -100V
iv. So it lines up nicely with the manufacture’s specification!

iati 1N 1N 1N 1N 1N 1N 1N p
Characteristic Symbal | 4001/L(] a002/L \a003/L | 4004/L | 4008/L | a006/L | aco7/L | UNT
Peak Repetitive Reverse Voltage m
Working Peak Reverse Voltage Vawm 50 100 200 400 600 800 1000 3
DC Blocking Voltage NP \_/
RMS Reverse Voltage VRRMS) 35 70 140 280 420 560 700
Average Rectified Output Current | 1.0
(Note 1) @ Ta=75°C © :
Non-Repetitive Peak Forward Surge Current 8.3ms
single half sine-wave superimposed on rated load IFsm 30 A
(JEDEC Method)
<[ Forward Voltage @ lr=10A] Vem 1.0
Peak Reverse Current @ Ta= 25°C IRM 5.0 A
at Rated DC Blocking Voltage @ Ta =100°C 50 H
Typical Junction Capacitance (Note 2) Cj 15 8 pF
Typical Thermal Resistance Junction to Ambient Riua 100 KW
Maximum DC Blocking Voltage Temperature Ta +150 °C
Operating and Storage Temperature Range (Note 3) Tj, Tsta -65 to +175 °C
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