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1. A p+-n diode is used in a switching application in a circuit similar to that given in the lecture.  The mobility hole lifetime in the n-region of the diode is determined by the gold doping there of 1015 gold atoms/cm3.  (
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t

= 60nsec).  The minority electron lifetime in the p+-region is very low compared to that in the n-region owing to the high impurity content there.

   a-  Why is the  

   The n-region is 200
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m and is doped with 5.0*1014 donor atoms/cm3.  The p+-region is 100
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m wide and is doped with 5.0*1019 acceptors/cm3.  The minority hole lifetime in the n-region is 0.1 
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sec and the minority electron lifetime in the p-region is 0.005 
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sec.  This diode is employed as a photo detector.  Illumination causes a hole-electron generation rate of 3.0*10 21 pairs/cm3.sec.  Determine the photo current due to the incident light at 300oK.

2. Two milliwatts of light power of wavelength 0.85
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m is incident on a photodiode and induces a light current of 1.0mA.  Determine the quantum efficiency of this photodiode.
3. a- Determine an expression which will give the voltage delivered by the solar cell of the example given in the lecture when it is delivering maximum power to a matched load.  (Hint:  set
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).  Write a computer program to iteratively solve the transcendental obtained equation, using any zero-finding technique, e. g. Newton-Raphson, transcendental obtained equation to get the value of maximum voltage Vm.

b-   If the fill factor for this cell is 0.8, determine the maximum power delivered to a matched load at 300ok.

4.  The capacitance of an abrupt, long p+-n junction diode 10-4 cm2 in area measured at -1.0V reverse bias is 5.0pF.  The build-in voltage 
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 of this device is 0.9V.   When the diode forward is biased with 0.5V, a current 10mA flows.  The n-region minority hole lifetime is known to be 1.0
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sec at 300oK.
a- Calculate the depletion layer capacitance of this junction at 0.5 V forward bias.

b- Calculate the diffusion capacitance of the diode operating as in (a) at 300oK.

5. a- Calculate the junction depletion-layer capacitance at a reverse bias of -1.0V of an abrupt p+-n silicon junction diode 10-4 cm2 in area, whose n-region resistivity is 0.1
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cm.  The p+-region resistivity is 0.01
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 cm.

b- How much charge stored on the n-side of the space charge region in (a) and what is the nature of this charge?

c- Repeat (a) and (b) at a reverse applied voltage 0f -10V.

d- If the n-region is only 5*10-4 cm thick, calculate the maximum operating frequency of the diode of (a) used in a varactor diode application.

e- Determine the effect on the frequency cutoff of the diode in (d) if the doping in the n-region is reduced so that the resistivity is 1.0
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 cm.  (Take 
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