Microelectronics 2306

Tutorial 3
1. What percentage of the permissible states at level E = Ef + 0.5eV is occupied if 
(a) T = 0K and (b) T = 300K?

2. Under the same conditions as in Question 1 (at T = 0K and T = 300K), what percentage of the permissible states at level E = E​f - 0.5eV is vacant?

3. Assuming that a semiconductor can be described by two states with energies Ec (conduction band edge) and Ev (valance band edge), and the probability that the state at Ec being filled is exactly equal to the probability that the state Ev being empty. Determine the position of the Fermi level in the semiconductor.

4. (a) Cadmium sulphide with an energy gap of 2.42eV is often used to form a photoconductivity cell. Calculate the corresponding threshold wavelength.
(b) If the GaAs (with energy gap being 1.43eV) is used in place of cadmium sulphide, show that the threshold wavelength is 0.86µm.

5. Explain with the help of band diagram, why metals have higher conductivity than semiconductors and the latter have higher conductivity than insulators.

6. The electron drift mobility in metals and semiconductors is given by the relation:

7. 
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, where e = 1.6×10-19Coul is the elementary electron charge, τ is the mean free time, and me = 9.1×10-31 kg is the mass of free electron. Knowing the electron drift mobility in copper is µe = 43cm2V-1s-1, and the effective speed of electrons is ve = 1.2×106ms-1, what is the mean free path of electrons between collisions with the lattice?
8. Photoelectric effect: If the threshold (minimum) energy required for the electrons to escape from the surface of clean beryllium (Be) metal surface corresponds to light radiation of wavelength 317 nm, 

(a) What is the work function of Be in eV?

(b) Calculate the kinetic energy of the ejected electron when Be surface is irradiated with UV light of wavelength λ = 250nm.
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