ChE 393 – 469A








 
Homework 1

(12 pts)
1. 
Find the location of the Fermi level, relative to the top of the valance band, for



(a)
Intrinsic silicon at 300K



(b)
Intrinsic silicon at 500K



(c)
p-doped silicon, NA = 1016 cm-3, 300K



(d)
n-doped silicon, ND = 1016 cm-3, 300K



For Si at 300K, the needed physical parameters are




Nc = 2.8x1019 cm-3, Nv=1.04x1019cm-3, Eg=1.11eV



Eg, Nv and Nc  actually vary somewhat with T, but you may assume they are constant here.

(9 pts)
2.
Compute the number density of holes and electrons in silicon that is doped as follows:  (a) intrinsic; (b) arsenic-doped with 1016 atoms per cubic centimeter; 



(c) boron-doped, 1016 atoms per cubic centimeter.  Assume complete ionization of dopants.

