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1. Describe the lattice plane as shown in the figure. (10%)
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2. List two elemental semiconductor materials and two compound semiconductor materials. (10%)

3. Sketch the energy-band diagram of a tunneling junction. Why is this an ohmic contact? (10%)

4. Describe the Hall effect. (10%)

5. Why does the space charge region in the semiconductor of a MOS capacitor reach a maximum width once the inversion layer is formed? (10%)

6. Consider a photon with a wavelength of ( = 1 (m. Calculate the photon energy. (10%)

7. The forbidden energy band of GaN is 3.4 eV. (a) Determine the minimum frequency of an incident photon that can interact with a valence electron and elevate the electron to the conduction band. 
(b) What is the corresponding wavelength? (10%)

8. Define the built-in penitential voltage and describe how it maintains thermal equilibrium in a zero-biased pn junction diode. (10%)

9. Write down the mechanism of charge flow across the space charge region of a pn junction when a forward-bias voltage is applied. (10%)

10. Consider a silicon pn junction with doping densities Na = 1017 cm–3 and Nd = 1015 cm–3. Assume that the relative permittivity (r = 11.7 and the built-in potential barrier is 0.65 V. Find the space charge width. [(0 = 8.85(10–12 F/m] (10%)
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