EE3115 Applied Optoelectronic Devices

Assignment 2

1. Explain how a PN-junction is formed in a semiconductor?

2. In a Schottky junction based on an N-type semiconductor, the work functions
of metal and semiconductor are ¢, = 5.3 eV and ¢s = 4.8 eV, respectively.
Calculate the doping concentration in the semiconductor if the depletion
region width is 1.8 x 10° cm, and the dielectric constant of the semiconductor
ise=12x 8.854 x 10°**F/cm.

3. In an ideal PN-junction, the donor concentration in the N-side is Np = 1.2 X
10%/cm3, the acceptor concentration in the P-side is Na= 1.7 x 10%/cm?. At
room temperature, when the applied forward bias is 0.3V, its capacitance is
3.8 nF/cm?; on the other hand, when the applied reverse bias is 0.2V, its
capacitance is 2.0 nF/cm?. Calculate the intrinsic carrier concentration of this
junction.



