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5.30 The steady-state electron distribution in silicon can be approximated by a linear func-
tion of x. The maximum electron concentration occurs at x = 0 and is n(0) = 2 X
10 cm . At x = 0.012 cm, the electron concentration is 5 X 10" cm ™. If the elec-
tron diffusion coefficient is D, = 27 cm?%/s, determine the electron diffusion current

density.
From (5.33), J .., =eD, @
‘ dx

We can approximate the derivative with the linear slope-

dn _rtise 5x10° -2x10'°

- - = -1.25x10" cm™
dx run 0.012-0

iy = (1.6022 % 107 C)(27ecm?/s)(-1.25x10% em™) = Juair=-5.41 A/lem?



