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From Table B.4, ni = 1.8 × 106 cm-3 for GaAs at 300 K.   

From page 323 ‘Note’, Dn = 205 cm2/s, Dp = 9.8 cm2/s, τn0 = 5 × 10-8 s, & τp0 = 10-8 s. 
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From p. 283, 8
0 205 (5 10 )n n nL D τ −= = × = 0.003201562 cm. 

Since Na >> ni, pp0 ≅ Na = 5 × 1016 cm-3.   

Per (4.43), np0 = ni
2 / pp0 = (1.8×106)2 / 5×1016 = 6.48 × 10-5 cm-3. 
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In (-xp) = Jn (-xp) A = 2.003844 (10-3)                                     ⇒  In (-xp) = 2.00384 mA. 
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From p. 283, 8
0 9.8 (10 )p p pL D τ −= = = 0.00031305 cm. 

Since Nd >> ni, nn0 ≅ Nd = 1016 cm-3.   

Per (4.43), pn0 = ni
2 / nn0 = (1.8×106)2 / 1016 = 3.24 × 10-4 cm-3. 
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Ip (xn) = Jp (xn) A = 4.89841 (10-3)                                           ⇒  Ip (xn) = 4.89841 mA. 

c) The total current is I = In (-xp) + Ip (xn) = 2.00384 + 4.89841       ⇒  I = 6.90225 mA. 


