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1. a- Determine the maximum value of the energy gap which a semiconductor, used as a photo detector, can have if it is to be sensitive to yellow light (
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=6000 Ao).

b- A photo detector whose area is 5*10​-2 cm2 is irradiated with yellow light whose intensity is 2*10-3 W/cm2.  Assuming that each photon generates one electron-hole pair, calculate the number of pairs generated per second.
2. a-  From the known energy gap of the semiconductor GaAs, calculate the primary wave length of photons emitted from this crystal as a result of electron-hole pair recombination.

b- Is this light visible?

c- Will a silicon photo detector be sensitive to the radiation from a GaAs laser?Why?

3. Determine the change in barrier height of a p+-n junction diode at 300oK when the doping on the n-side is changed by a factor of 1000, if the doping in the p-side remains unchanged.

4. Derive an expression for the electric field 
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 on the n-side of a p-n junction, that is valid from x = l​p to x = lp + ln.  Use this expression and the expression on the p-side, derived in the lecture, to prove that 
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 by integrating 
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over the entire depletion length:
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5. A silicon p-n junction has 1*1010 p-type impurities/cm3 uniformly distributed on the p-side and 9.4*1013 n-type impurities/cm3 on the n-side.
a- Calculate the junction contact potential under thermal equilibrium condition at 300oK.

b- If the impurity concentration on the n-side is increased to 1.7*1015 /cm3, what is the new contact potential?

c- Determine the width of the depletion layer on the n-side for (a).  Repeat for the p-side.  
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for silicon is 11.9.

d- Calculate the maximum electric field in the depletion region for (a).

e- Repeat (a) at 450oK.

f- Repeat (a) for a similarly doped GaAs  p+-n junction.   
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