Microelectronics 2306

Tutorial 5
1. How can you distinguish experimentally between an intrinsic semiconductor and a fully compensated semiconductor? Support your answers with diagrams.
2. The value of the conductivity of a semiconductor sample has increased 125 times when  the temperature was raised from 400K to 900K. Calculated the value of the band gap for this material. What kind of material this could possibly be?

3. Using the conductivity-temperature dependence graph, discuss the different types of conductivity in a doped semiconductor. Explain on details what is actually happening when the conductivity becomes temperature-independent.

4. Using band diagrams draw the metal-semiconductor contacts between a metal and both types of semiconductors ( n-type and p-type) for the following conditions (a) Фm>Фs and (b) Фm<Фs.

5. An ideal Schottky junction has been prepared by depositing copper of work function Фm = 4.65eV onto an n-type silicon crystal (Si band gap Eg = 1.1eV) with electron affinity χ = 4.03eV, and donor concentration Nd = 1016cm-3. Find the room temperature values of: (i) Фb, (ii) Vbi​, (iii) depletion width W at zero applied voltage and (iv) |E|max if V = 0.
6. A Schottky junction of cross section area of 1 mm2 is formed between Al and n-Si with donor density of 1016cm-3. Knowing that χ = 4.01eV for Si and the work function of Al is 4.28eV,

(i) Find the theoretical value of ФB?

(ii) If the reverse saturation current density is due to thermionic emission over a potential barrier ФB and is given by: 
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, where Be is the effective Richardson constant (typically Be = 30AK-2cm-2), and the experimental value of the barrier height is ФB = 0.5eV, find the room temperature reverse saturation current and the forward current for an applied voltage of 0.1V.
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