EE 362 Electronic, Magnetic, & Optical Properties of Materials, 5 40.docx 1/1

5.40 Consider an n-type semiconductor at 7 = 300 K in thermal equilibrium (no cur-
rent). Assume that the donor concentration varies as N (x) = Nye™ " over the range
0 = x = L where Ny = 10 cm™ and L = 10 wm. (@) Determine the electric field as
a function of x for 0 = x = L. (b) Calculate the potential difference between x = 0
and x = L (with the potential at x = 0 being positive with respect to that at x = L).

. Using the given donor

a) Per (5.42), E, :—(kBTj I dN,(x)

N,(x) dx

concentration N,(x) in MKS units, i.e., Ny (x) = 10*2e™ m™>, we get

e

1.380649><10_23(300) 1 d 1027/t
Eo== T 2 L
1.602176634x10 10e™" dx

2.5852x1072 )
10x107°

=-2.5852x1072e"™ " et (‘le = (1)[

— Ex=2585.2V/m=25.852 V/em 0<x<L.

b) By definition, V = —j E«dl . Therefore, the potential difference V is

V=-[ E.dc=-[ 25852dv=-25852(0~L)=25852(10x10")

= V=0.02585V =25.85S mV.




