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1. The cross sectional area of a long silicon p +-n diode is 1.0*10-2 cm2.  The n-region is 200
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m wide and is doped with 5.0*1014 donor atoms/cm3.  The p+ region is 100
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m and is doped with 5.0*1019 acceptors/cm3.  The minority hole lifetime in the n-region is 0.2
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sec.  The minority electron lifetime in the p+-region is 0.005
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sec.  If the diode current is 10mA:
a- Determine the injected hole density at the n-side edge of the space charge region at 300o K.

b-  Roughly estimate how far these holes penetrate the n-region.

c- Determine the ratio of the density of minority holes injected to the density of majority electrons which are present in the n-region.
d- Calculate the total amount of excess charge in the n-region due to injected holes.

2. Assume that the p+-n diode described in problem (1) has its n-region reduced in length to 5  
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m, but otherwise unchanged in  design.  If a forward bias of 0.6V is applied to this redesigned diode, calculate the current in the device at 300oK.

3. Find the temperature variation of the forward drop of a silicon p-n junction at 0.5V and a temperature of 450oK.  Assume the energy gap width varies only slightly with temperature.
4. A silicon p-n diode rectifier has a leakage current of 1.0*10-12 A at 300oK.  The forward drop across this rectifier when carrying 100 mA is 0.8 V.  Compute the total bulk resistance of the device.

5. Determine the thickness in micrometers of the space charge region of a p+-n+ junction reverse-biased by 6.0 V, near the onset of Zener breakdown.  Also find the peak electric field in the space charge region under this condition. The p+-region is doped with 5.0*1019 acceptor/cm3 and the n+-region contains 2.0*1018 donors/cm3. 
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