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5.32 The hole concentration in p-type GaAs is given by p(x) = 10'(1 + x/L)* cm 2 for
—L = x = 0 where L = 12 um. The hole diffusion coefficient is D, = 10 cm?%s. Calcu-
late the hole diffusion current density at (a) x = 0, (b) x = —6 pum, and (¢) x = —12 pm.

d : :
Per (5.34), J 4y =—€D r Using the given p(x), we get

P dx
J o =—1.602176634x10"°(10)] 10%[ 14+ = 2
pddir = L X ( )E "‘z
= —1.602176634 %107 (10)10"° (1 + ﬁ)z(lj
L)L
~ —0.0320435327 (1 1)
12x107°(100cm/1m)\ L
- —26.702944(1 + %j (Alem?)
a) Atx =0, Joar=-26.702944(1 + 0) = Jpwair = -26.703 A/em>.

b) Atx=-6 um, Jpayr= -26.702944(1 + -6/12) = Jpair=-13.351 A/em>.

c) Atx=-12 um, Jpwair=-26.702944(1 +-12/12) =  Jpuair=0 Alcm>.




