                          PHTN1531 – OPTOELECTRONIC DEVICES

                                              LAB 3

 An electromagnetic wave is subject to a free space signal loss at a non linear rate. This loss rate of signal strength applies across the entire EM spectrum including R.F., microwave and, as well, the optical portion. The loss that has been observed is inversely proportional to the square of the distance traveled. Square law attenuation can be confirmed by obtaining some form of signal measurement at increments over a reasonable distance from a transmitter or optical source. In this exercise the student will use a LED source and move the source away from a suitable detector while recording the detector output at even intervals over a range specified in the procedure. This data will be placed into a table and then presented graphically using an Excel spreadsheet.

Purpose: To confirm square law attenuation of an optical signal in free space.

Equipment: Beam profiler

                     LED module

                     Photodiode or phototransistor module

                     Agilent 33120 Arbitrary function generator

                     Agilent  54600 digital oscilloscope

                     DMM

 Procedure:

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

2. Connect a DMM to the banana plugs on the receiver module and set the options to read an A.C. voltage at the lowest range.

3. Apply power to both modules.

4. Align the marker on the transmitter module to the 0 value of the scale lines.

5. Adjust, if necessary, the height of the receiver module and the rotational position of the source for maximum voltage on the DMM.

6. Move the receiver module to the closet position possible, along the rail, in front of the transmitter.

7. Measure and record the value on the DMM. Place the value in the table below.

8. Move the transmitter ½ cm (this should be the next mark on the scale). Measure and record the DMM value in the table.

9. Continue to move the transmitter module in ½ cm increments while repeating  step 6 of the procedure for each.

10. When all measurements have been completed, enter the data into an excel spreadsheet and present the results in graphical format.

11. Comment on your results.           
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