                             Assignment 3 – PHTN1531 

1. Provide a cross sectional sketch of PIN photodiode. Label all

      significant layers of the structure. Indicate where UV is absorbed as well as    

            IR.

2. A particular radiation detector has a noise equivalent power of 14 pW with a detection area of 12 
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 of the component in a  system with a noise bandwidth of 2 KHz  and compare the NEP when the noise BW reduces to 1 KHz.

3. Design an optical comparator circuit, using an LM339, that will deliver approximately 15 volts to a switching mechanism when illumination in the immediate area exceeds 150 lux ( 3 kohm). The components to be used are a photoconductor with R =5 kohm at 100 lux, alpha (slope of resistance-illumination curve) of 0.8. A 10 volt zener diode will be used as a voltage reference with an op amp. Set the zener current to 10 mA.

4. Sketch a circuit using a high impedance op amp and a photodiode that operates in a mode that will deliver a logarithmic response to be used as a drive circuit for a meter measuring incident light. Assume a non-inverting configuration.

5. Us the photodiode specifications listed in question 6 to calculate the open 

circuit voltage of the component. 

6. Continuing from question 4 and 5, set R1 of the feedback network to 1 megohm.  Determine: a.) the gain of the circuit for a full scale voltage of 1500 mv. b.) the value of RF (feedback resistor). c.) the current limiting resistance required prior to a meter that has a full scale current value of 500 uA. (photodiode specifications T = 290K, 
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 = 10 pA).     
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