To Examine the Properties of a Light Emitting Diode (LED)
In this experiment you will observe the properties of a Light Emitting Diode.
Theory:

Assume that you are to use an LED in a circuit.  When the LED is forward biased it will conduct a current, like any other diode.  However, when it is reverse biased it will not conduct, provided the peak reverse voltage is not exceeded.

However, if an LED (or any diode) is placed in a circuit with very low resistance, the current may be large enough to burn out the diode, and potentially cause other damage.  Therefore, when an LED is used as an indicator, you need to provide sufficient resistance in series to keep the current in a safe range.
In this case we are working with a supply of 5.0 volts.  When inserted into the circuit the LED we are using needs approximately 1.7 volts across it.  Lets say we know we want it to operate at about  6.85 mA.  The first problem is to calculate the value of the series resistor.

Solution:

We know the supply is 5.0 V.  The diode needs to “see” approximately 1.7 Volts.  Therefore, the resistor must “drop” 5V-1.7V = 3.3V

Considering the resistor:  V=IR
therefore 3.3V = .00685A * R

R = 3.3V/.00685A = 481 ohms

The nearest standard value is 470 ohms. 

Assuming the resistor is ¼ W, will it be able to handle this?

P = VI = 3.3V * .00685A = .023 W  
Answer: Yes!
Procedure:

1. Examine the Light Emitting Diode.  Note that it has two leads.  One lead is longer than the other.  Also, the case is nearly round, but the part near the shorter lead is flat.  The shorter wire, the wire near the flat part is called the cathode.
2. Draw a neat schematic of a series circuit which has a 5.0 Volt power supply connected to the LED with a series resistor of 470 ohms.

3. Construct a physical diagram on the Breadboard diagram.

4. Using a DC Voltmeter, measure and record the voltage across LED1 and R1. Record your measurements in the table below.

5. Using a DC Ammeter, measure and record the current in the circuit.

6. Disconnect the power supply

7. Draw a schematic diagram for the power supply, LED, and resistor wired in series, but this time have the LED reverse biased.

8. Construct a physical diagram on the Breadboard diagram.

9. Using a DC Voltmeter, measure and record the voltages across LED1 and R1.

10. Using a DC Ammeter, measure and record the current in the circuit.

	
	Voltage across LED1 (V)
	Voltage across R1 (V)
	Current (A)

	With LED Forward Biased
	
	
	

	With LED Reverse Biased
	
	
	


Question:
1. Why was it necessary to have a resistor in series with the LED?

2. In each setup you measured the voltage several times, but only measured the current once.  Why was it unnecessary to measure the current more than once?

3. How do you account for the difference in the readings made with the two different setups?

4. If you wanted to have two identical LED’s wired in series, should the series resistance be greater, less, or the same resistance value as the one we used?

5. If you wanted to have two identical LED’s wired in parallel with one resistor in series with the combination, should the resistance value be greater, less, or the same as the one we used?

