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1. (20%) Please calculate the barrier height AE,, for n=1 and 2. The effective mass in the well is 0.087 m,,
and the width of quantum well is 15 nm.
h=6.624x10%*J s, m. =9.1x103 kg and e = 1.6x10""° J/eV.

2. (30%) Please describe what happens of the (a) carrier concentrations (8%), (b) net space charge density
(8%), (c) electric field (7%), and (d) electric field across the pn junction in equilibrium and in open circuit
(7%).
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3. (30%) Si atoms (the concentration of 102° cm®) are added to GaAs. If Si atoms are fully ionized atoms,
| and 10% Si can replace Ga atoms and 90% Si can replace As atoms at T=300K,

(a) Calculate the donor and acceptor concentrations. (10%)

(b) Calculate the electron and hole concentrations. (10%)

(c) Determine and plot the position of the Fermi level. (10%)

4. (20%) For a semiconductor, Eg =2 eV, mp* = 5 my*, T =300 K, and n; = 10% cm™ (Eg : energy gap, mp* :
the density of states effective mass of the hole, my*: the density of states effective mass of the electron,
and n; : the electron concentration in the intrinsic semiconductor).

(a) Determine the position of the intrinsic Fermi energy level with respect to the center of the bandgap.
(10%)

(b) Impurity atoms are added so that the Fermi energy level is 0.5 eV below the center of the bandgap.
What is the concentration of impurity atoms added? (10%)




