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You are given two diodes, one made with Si and the other made with Ge. At room temperature, they both have leakage currents of 5 nA.

(a) At 75º C, which one will have a higher drive current? Why?

ni2 increases faster in Ge than in Si since Ge has a smaller bandgap. Therefore, the Ge diode has a higher I0 and will have a higher drive current.

(b) At 75º C, which one will have a higher leakage current? Why?

Since the Ge diode has a higher I0, it will also have a higher leakage current.
(c) Which diode has lighter doping? Give reasons for your answer.

Because both diodes have the same current at room temperature, the ni2/N term in I0 must be comparable. Since ni2 is smaller in the Si, than the Si diode must be doped more lightly. 
(d) Which diode will have a larger breakdown voltage, assuming that avalanche is the dominant breakdown mechanism? Give at least two reasons why this should be the case.

Assuming avalanche to be the breakdown mechanism, the Si diode should have a larger breakdown voltage. This is because it is (1) more lightly doped and breakdown voltage is inversely proportional to doping and (2) it has a larger bandgap which means that the critical electric field is larger.
Identify the source of non-idealities (A, B, C, D, and E) in the I-V characteristic of a room temperature Si diode. Notice the forward bias region is on a semi-log plot and the reverse bias region is on a linear scale.
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1. Thermal recombination in the depletion region


2. Avalanching and/or Zener process


3. Thermal generation in the depletion region


4. Series resistance


5. High level injection








