
Diode Experiment with I-V curves

1.
Obtain the following apparatus: 2 x multimeters, 1 x lab power supply, 1 x diode in holder, 6 x wires 

and 1 x 470( resistor in a holder. [E11A]

2.
Set one of your multimeters to 200mA (see below), this will be your ammeter measuring electric current in milliamperes (mA) through the diode and resistor. Set the other multimeter to 20V (see below), this will be your voltmeter measuring the potential difference across the diode or resistor .

3.
CAREFULLY Wire up the circuit shown below:
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4.
When switched on, the ammeter should read zero the voltmeter should read between - 4 and - 6V. If they do not then check your circuit carefully. If you still cannot get these readings then see me.

5.
In your note book write the title “The Diode”. Then draw the circuit diagram (right hand one) above. 

Below the diagram write:


A diode is a device that only allows current to flow one way. 

The circuit above shows a diode connected in a way that it does not allow current to flow, it acts like a very high resistance. 

In the circuit current is trying to flow clockwise from the positive terminal of the power supply, right to left through the diode and back to the power supply by the resistor.  However, the diode will not allow the current to flow this way around the circuit and the diode is said to be REVERSE BIASED.
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6.
Now reverse the connections to the power supply


so that you have the circuit shown opposite:


A current of about 10 mA should flow and the voltage 


across the diode should be about 0.65V.

7.
Draw the diagram opposite into your book. 

NOTE the change of signs on the power supply.

Below this second diagram write:


The circuit above shows a diode connected in a way that it does 

allow current to flow, it acts like a low resistance. 

In the circuit current is trying to flow anticlockwise from the 

positive terminal of the power supply, through the resistor,  

left to right through the diode and back to the power supply. 

The diode is now said to be FORWARD BIASED
8.
The power supply voltage according to the power unit is 4V if you have wired it as in the diagram. 

The voltage is equal to the sum of the numbers between the two yellow wire plugs (2+2 = 4V) in this case. 


Vary the power supply voltage between 1 and 12V and fill in a copy of the table below by taking current & voltage readings from the two multimeters. 

You should find that the current varies from about zero up to about 60mA. However, except at the very lowest voltages the voltage across the diode remains between about 0.6 and 0.7V. The rest of the power supply voltage is dropped across the resistor.
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9.
Plot a graph of diode current (mA) [Y-AXIS] 

against diode voltage (V) [X-AXIS].

· Both axes should start from zero with no breaks.

· Draw on a best fit CURVE. 

· Your graph should look like the one shown opposite.

10.
Use your table, graph and the equation for resistance:



resistance        = 
voltage




current 


to answer the questions below in your class book:


(a) Points X, Y & Z are points along the upward curve on your graph. X is near the bottom, Y in the middle and Z near the top.

For each of these points calculate the resistance of the diode by dividing the voltage value by the current value in AMPERES Remember that 1000 mA = 1A

(b) From your calculations describe how the resistance of the diode varies with voltage.

(c) Copy out the graphs below into your class book. 

They show how the current varies with voltage with a length of resistance wire and a light bulb. 

After you have copied them out describe in each case how each of them compares with the diode in the way its

(i) current varies; 

& (ii) resistance varies, 

with voltage.
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11.
See Me.
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