Semiconductors

1.

Evaluate the free electron concentration in the conduction band of a non degenerate
semiconductor

. Evaluate the free hole concentration in the valence band of a non degenerate semi-

conductor
Derive the intrinsic concentration (n;) expression in an intrinsic semiconductor

Derive the mass action law for a doped non degenerate semiconductor in thermal
equilibrium

Derive the temperature dependence of the intrinsic concentration in a non degener-
ate semiconductor

Derive Shockley equations for a non degenerate semiconductor

Evaluate the position of the Fermi level in a semiconducor sample in the following
three cases:

(a) intrinsic;

(b) n doped and non degenerate;

(¢) p doped and non degenerate;

. Assuming that all doping atoms are ionized, derive the expression for the majority

carrier concentration in a non degenerate semiconductor in the following three cases:

(a) n doped with doping concentration Np;
(b) p doped with doping concentration Ny;
(c) concentration Np of donor atoms and Ny of acceptor atoms (assume Ny > Np)

Derive microscopic Ohm'’s law for a semiconductor and evaluate the electrical con-
ductivity for an intrinsic, n doped and p doped semiconductor

Semiconductor mathematical model

. Derive the free electron continuity equation in a semiconductor

Derive the free hole continuity equation in a semiconductor

Derive, in stationary (i.e., static) conditions, the behaviour of the minority carrier
excess concentration (e.g., electrons in a p sample) under the quasi-neutrality con-
dition with zero electric field, and assuming that the injected excess concentration
in = 0 is known, while it becomes zero at the sample limit x = L
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