                     PHTN1531 – OPTOELECTRONIC DEVICES

                                             Lab 1 


The electrical characteristics of an LED define the optical performance of this semiconductor device. The forward voltage and current will be observed  as well as the components range of dynamic resistance in part A of this experiment. Other LED performance specifications that are typically defined by graphical format are: reverse breakdown voltage, maximum power dissipation and maximum permissible current which is an important parameter when operating the LED in a pulsed mode.

With most optical components a high level of stability is required. This means that unwanted fluctuations in current and voltage should be minimized or eliminated. Part B demonstrates how the dynamics of a transistor can offer a constant current over a range of optical component loading.

PRELAB: The base voltage VB , of figure 1-2, is to be set by a 2.2 volt zener diode. The diode current is to be 1.5 mA. Calculate R1. We wish to set the current drive for the LED (s) to 30 mA. Calculate R2 (RE) . Attach prelab sheet to back of lab report.


Purpose: To observe the electrical characteristics of an LED and the dynamics of a transistor.

Equipment:  1 - D.C. power supply

                      1 - 27 kohm resistor  

                      1 – 5 kohm variable resistor

                      1 – LED

                      1 – 2N3904 transistor or equivalent

                      1 – zener diode

                      1 -  needle nose pliers

                      1 – side cutter

Part A:

1. Construct the circuit of figure 1-1. Vary the value of RB starting from a low value and collect corresponding values of ID and VD. Plot your results to illustrate the I/V curve of the LED. 

                                            INSERT PLOT  HERE

2. Calculate the dynamic resistance of the LED for each change in RB. Provide a table of values for RB, ID, VD and dynamic resistance of the LED (Rd). This will organize your data for the calculation of Rd. See below for example.
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   Part B:                      Constant Current Drive for LED.

1. Construct the circuit of figure 1-2. Measure and record VCE with 1 LED in circuit.              

                    VCE____________________

2. Use RE as a current probe to determine the value of ID. Record your value. Show your calculation.

                    ID______________________

3. Insert a second LED in series and measure VCE. Record your measurement.

                VCE____________________

4. Repeat step 2 and record the value of ID again.

                   ID______________________

5. Insert a third LED and repeat steps 3 and 4.

                  VCE____________________

                 ID______________________

6. Account for your observations.  What components set the current for constant operation? [image: image2.wmf]Q1
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