                             PHTN1531 – OPTOELECTRONIC DEVICES

                                                         LAB 4

Light sources generate a radiation field. The shape of these field patterns depend on  the type of emission and geometry of the semiconductor material as well as the package. The half power beam angle can vary from a fraction of a degree, as it can be in the case of a laser source, to anywhere from five to one hundred degrees for an LED. The generated electromagnetic field is comprised of an electric field component (E) and a magnetic field component (H) that become positioned transverse to one another as they travel along an axis in the direction of propagation in free space. In this lab the student will look at the field produced by an LED. The LED module is mounted on a rotating platform and measurement will be taken from a photodetector every six degrees through a full rotation. The results will be placed in an Excel spreadsheet to be plotted in graphical format. A polar plot in both linear and log format is required as well as a rectangular presentation.

Purpose: To observe the profile of an LED radiation field.

Equipment: LED beamprofiler  (Optx and Oprx modules)

                      Agilent 33120 function generator

                      Agilent Digital Oscilliscope

                      DMM

Procedure:

1. Apply a 3 KHz sine wave with an amplitude of 200 mv p-p to the BNC connector of the transmitter module.

2. Connect a DMM to the receiver module via the banana connectors. Set the DMM to read a.c. voltage on the lowest range.

3. Apply power to both modules and separate the modules by 3 centimeters.

4. The next step requires the best alignment of the detector to the LED. This can be accomplished by adjusting the height of the detector module while also adjusting, if necessary, the rotational position of the LED until a maximum signal strength is observed on the DMM.

5. Record the value in the table below.

6. Rotate the LED by 6 degrees. Record the value in the table.

7. Repeat step 6 until values have been taken for one rotation of the LED module.

8. Transfer your data into an excel spreadsheet.

9. Provide a polar and rectangular plot of your results.

10. What do these plots represent?

11. Comment on your results. 
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