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Using suitable diagram, explain the formation of energy bands in solid Si. Explain the
concept of effective mass of charge carriers (for conductivity calculation) in
semiconductors.

Define direct bandgap and indirect bandgap semiconductors with examples. Explain how
extrinsic carrier concentrations in semiconductor vary with temperature.

Derive the continuity equations for excess electron and hole concentrations in
semiconductor using suitable diagram and necessary justifications. From those equations,
derive the diffusion equations.

An abrupt Si p-n junction has N, = 10" cm on p-side and Ny = 10'7 em™ on n-side. The
Junction has uniform cross-sectional area of 2 x 10-5 cm?. Relative permittivity of Si is
11.8. Calculate: i) W, ii) xpo, iii) Xpo and iv) &o under a reverse-bias of 2 V.

Deduce the equation of contact potential of a p-n junction.

Explain the current flow mechanism in a p-n junction at equilibrium and at non-
equilibrium (froward-bias and reverse-bias) using suitable diagrams.
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