Microelectronics 2306

Tutorial 4
1. Calculate the density of states Nc and Nv in the conduction and valence bands respectively in silicon at room temperature. The effective masses of electrons and holes are 
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, with me=9.1×10-31kgm.
2. Calculate the intrinsic carrier concentration of silicon at the temperature of: (i) room temperature (300oK); (ii) liquid nitrogen temperature (77oK) and (iii) at elevated temperature of 500oK.

3. Find the exact position of the Fermi level of intrinsic silicon at room temperature. Calculate the conductivity and resistivity of intrinsic silicon at room temperature. Use the mobility values of 1350cm2V-1s-1 and 450cm2V-1s-1 for electrons and holes, respectively for your calculations.

4. Calculate the values of majority carrier concentration, conductivity (resistivity) and position of the Fermi level at room temperature, of silicon doped with phosphorous with concentration of 1014cm-3. Illustrate the answer with an appropriate band diagram. Use the mobility values of 1350 cm2V-1s-1 and 450 cm2V-1s-1 for electron and holes, respectively for your answer.
5. Home task. Perform the same calculation as i (4) for silicon doped with boron of 3×1020cm-3.

6. Calculate the sheet resistance of a p=type silicon wafer having initially NA = 1021m-3, doped with phosphorous of concentration of ND = 4×1015cm-3 on the depth of 3µm.
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