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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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= 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 switching speed of this diode limited by the minority hole lifetime in the n-region.

b- If a forward current of 10mA is initially flowing through the diode, determine the excess hole charges stored in the n-region of the diode

c- If the diode is suddenly reverse-biased so that a reverse current of 10mA is drawn out of the diode, compute the time necessary to reduce the excess stored hole charges to a negligible amount.

d- Repeat (c) for 100mA of reverse current extracted.

e- Compute approximately the maximum switching rate possible with the diode operated as in (c).

2. Calculate the maximum operating frequency for a schottky diode whose capacitance is 2.0pF and series resistance 1.0
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3. A schottky diode is formed by depositing a thin film of gold onto a surface of clean n-type 1.0 
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.cm silicon.  If the work function of the gold is 4.8eV and that of silicon is 4.2eV, calculate the height of the potential barrier preventing the electron in the conduction band of the semiconductor from entering the metal under equilibrium.
4. Determine the current density  in an Al/n-Si schottky diode at 0.4V forward bias at 300oK.  Assume a Richardson constant of 264 A/cm2.oK2.
5. Draw the energy band diagram of a metal/p-type semiconductor contact in thermal equilibrium, before and after an intimate contact is made. 
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