               PHTN 1531 – OPTOELECTRONIC DEVICES

                                           LAB 5


Manufacturers of photodiodes used in measurement and communication applications place an emphasis on a broad linear range, high level of thermal stability and fast response in the design of their components. They can be biased for linear operation by applying a reverse bias or in a logarithmic state by implementing an open circuit mode. Photodiodes are often used with an operational amplifier. This exercise combines the actions of a photodiode and an operational amplifier to construct an illumination meter. The photodiode selected should provide a spectral response similar to the C.I.E. standard observer curve. A current meter with a 100 uA full scale deflection will be used and placed in the circuit in such a location that the meter movement is proportional to  a current to voltage conversion quantity.

Prelab: Observe the data sheet for the PNZ-334-ND photodiode. Determine photodiode current at 10,000 lux. Calculate the value for Rf  to measure 10,000 lux.  Assume a load voltage of 1 volt is required  to achieve full scale deflection. What must the variable resistor after pin 6 be calibrated to?  

Purpose: To construct, calibrate and analyze an illumination meter implementing a photodiode and an op amp.

Equipment: 1 -TL071 op amp

                     1 - PNZ-334-ND pin diode

                     1 - 5 kohm variable resistor

                     1 - 100 uA F.S. metre

                     1 - 8 kohm resistor

                     1 - 100 pf capacitor

                     1 flashlight

                      assortment of resistors

Procedure:

1. Construct the circuit of figure 1.     

2. Fashion a voltage divider to provide approximately 5 volts bias to the photodiode.

3. Insert the resistor that corresponds the value calculated in your prelab exercise. ? You may need to use a variable potentiometer.  

4. Adjust the 5 kohm potentiometer to the value calculated in the prelab.

5. Direct the light of a flashlight at the photodiode and adjust the distance until you see full scale deflection of the metre. 

6.  What is the illuminance at this distance?

7. Record the distance the flashlight is away from the photodiode.          
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