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5.33 Insilicon, the electron concentration is given by n(x) = 10%¢ % ¢cm™ for x = 0 and
the hole concentration is given by p(x) = 5 X 10%e™/» ¢m ™ for x = 0 . The param-
eter values are L, = 2 X 10* cm and L, = 5 X 107* cm. The electron and hole diffu-
sion coefficients are D, = 25 cm?/s and Dp = 10 cm?/s, respectively. The total current
density is defined as the sum of the electron and hole diffusion current densmes at
x = (. Calculate the total current density.
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X

nx|dif n
_ d 15 —x/L,
J i —eDnE[IO e ]

— eDnIOIS __1 e—x/Ln
L

n

_ —1.602176634 x10° l9(25)1015 0
2x107
=-2.0027208 ¢ " (A/cm?)

d : :
Per (5.34), J ,.,; =—eD, d_p . Using the given p(x), we get
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Atx =0, Jowl = Jnxidir+ Jpviaiy = -2.0027208 - 16.021766
= Jootal = -18.0245 A/cm?.




