A2 Unit 6
Determining the Boltzmann Constant using the Ideal Diode Law
INTRODUCTION and THEORY
The Ideal Diode law (which you don’t need to know) is 
I=I0eqV/kT
Where:

· q is the charge on an electron

· k is the Boltzmann constant

· T is the temperature (in the absolute scale)

· V is the potential ACROSS THE DIODE

· I0 is a constant, and 
· I is the current in the circuit
1. Linearise this relationship
2. Identify the variables you could investigate in the lab which would allow you to find k

This (left) is the circuit diagram you will need for this experiment. 
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Using Kirchoff’s laws for the sum of the potentials through a circuit, what is the formula for the p.d across the diode (V) in terms of the supply voltage (Vs) and the potential across the resistor (Vr)?

V=______________________________________

4. Using Kirchoff’s law for the current in a series circuit, what is the current through the Diode?

I=_______________________________________
METHOD
Collect readings for Vr by changing Vs, and then calculate I and V, all at room temperature. Use a range of 0-12V. Repeat readings.
HINTS:  Remember to turn off the power pack each time you take a measurement, to allow the diode to cool down. Plan your table carefully; you will need to record processed data in it as well.

ANALYSIS
5. Using the linearised form of the Ideal Diode law, plot a graph to represent your data. Draw a line of best fit. 
6. Write down what the gradient and intercept represent.

7. By finding the gradient, calculate a value for k.

8. By finding the y intercept, what is the order of magnitude of I0?
ERROR ANALYSIS

Of the equipment you have used, what is the precision of them? What is the percentage error for the smallest reading for each one? Complete the table, add more rows/columns if needed.
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EXTENSION

9. Now, looking at the gradient analysis, calculate the percentage and actual error in your value of k. 
0-12V


100Ω














