
From Appendix 3:
Symbol   Germanium    Silicon Gallium Arsenide

Eg (eV)   0.66     1.12       1.424
χ (eV)   4.0      4.05        4.07





Problem 3.6: A metal-semiconductor junction consists of platinum and
gallium arsenide with Nd = 1017 cm-3. The applied voltage equals -3 V.
Calculate the electric field in the semiconductor at the metal-semiconductor
interface. Use φi = 0.8 V.

Solution:

Substituting parameters for GaAs yields ε = 300 kV/cm



Problem 3.8: A metal-semiconductor junction, biased at an unknown
voltage, has a doping density of 1017 cm-3and a capacitance of 1 pF. The
semiconductor is p-type germanium, the built-in potential of the junction is
0.5 V and the diode area is 10-4 cm2. Calculate the depletion layer width
and the applied voltage.

Solution
Using

yields and xd of 1.4 x 10-4 m.

Then using,

yields Va of -110 V.



Extra Problem
We start from an expression for the drift current and Gauss's law

Next we can eliminate the carrier density, p, yielding:

Integrating this expression from 0 to x, while we assuming the electric
field to be zero at x = 0 one obtains:

integrating once again from x = 0 to x = d with V(0) = V and V(d) = 0,

from which one obtains the expression for the space-charge-limited
current:






