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6.21

Light > -

In a p-type silicon semiconductor, excess carriers are being generated at the end of the
bar at x = ( as shown in Figure P6.19. The uniform doping concentrations are N, = 7 X
10" cm™ and N; = 2 X 10" cm . The steady-state excess carrier concentrations at

x = 0are dp(0) = 8n(0) = 5 X 10" cm ™. (Neglect surface effects.) The electric field is
zero. Assume semiconductor parameters of 7,0 = 7,0 = 107%s, D, = 25 cm?* /s, and
D, = 10 cm’ fs. (a) Calculate 8n and the electron and hole diffusion current densities at

x = 0. (b) Repeat part (a) for x = 5 X 1073 cm. (¢) Repeat part (@) forx = 15 X 107% cm.
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Then, find the diffusion current densities for x > 0. Hint:

el NI First, find the excess minority carrier concentration for x > 0.
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