EE 362 Electronic, Magnetic, & Optical Properties of Materials, 8 16.docx 1/3

8.16 Consider an ideal silicon pn junction diode with the geometry shown in Figure P8.16.
The doping concentrations are N, = 3 X 10" cm™? and N, = 1.5 X 10" cm™?, and
the minority carrier lifetimes are 7,0 = 2 X 1077 s and 7,0 = 8 X 107* 5. The cross-
sectional areais A = 5 X 107* em?. Calculate (@) the ideal reverse-saturation current
due to holes, (b) the ideal reverse-saturation current due to electrons, (¢) the hole con-
centration at x = x, for V, = 0.8V}, (d) the electron current at x = x, for V, = 0.8V,
and (e) the electron current at x = x, + (1/2)L, for V, = 0.8 V;,.

» First, calculate the minority thermal equilibrium carrier concentrations and diffusion
lengths for the n & p regions.
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