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In this experiment you will build an electro-optical converter that will transfer music via a laser, optical fibre and optical transducers, from a portable CD player to an amplifier/speaker.

You will connect a CD player to a Laser causing the intensity of the light from the Laser to fluctuate. This is called amplitude modulation. The amplitude modulated Laser beam will be passed along optical fibre aimed at optical transducers – a photodiode, LDR and phototransistor will be used, that are part of a potential divider. The potential divider will be connected to a transistor amplifier that will be connected to an amplifier/speaker. 

The phototransistor uses the light’s energy absorbed by its base (no base pin) to turn on the phototransistor and allow conduction from the collector to the emitter. It responds about as quickly as a photodiode.
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1.
Construct the right half of the circuit below using the Electroflash Kit.

.2.
Set the operating point of the amplifier to 4.5 V.

3.
Set the volume of the CD player to about 1/3 of maximum and start it playing a CD.

4.
Use the specially prepared wiring/circuit board provided to connect the CD player to the power supply and the laser as shown in the left half of the diagram above.

Note that the outer casing of the laser diode needs to be connected closer to the positive end of the battery and the spring down inside must be connected closer to the negative end.

5. 
Connect the output of the amplifier to the amplifier/speaker.

6.
Point the optical fibre at the phototransistor. I hope you are impressed with the music!

7. 
The signal from the CD player charges and discharges the capacitor and this causes the PD applied to the laser to vary in the pattern of the music. When the PD applied to the laser varies, the brightness of the laser varies. Now finish the explanation of how the circuit works.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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9.
Replace the phototransistor with the photodiode and change the 3.3 k resistor to 


220 k. Listen to the music for a bit.

10
Put the 3.3 k resistor back and replace the photodiode with the LDR. Listen to the music for a bit.


11.
Use what you learned in the experiment where you studied the characteristics of components to explain why the music was not as clear and lacked treble tones when the LDR was used.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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