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7.17 Consider the pn junction described in Problem 7.10 for 7 = 300 K. The cross-
sectional area of the junction is 2 X 107* cm? and the applied reverse-biased voltage is
Ve = 2.5 V. Calculate (a) Vi, (b) x, x,, W, (¢) |Enxl, and (d) the junction capacitance.

7.10  Consider a uniformly doped silicon pn junction with doping concentrations N, = 2 X
107 ecm ™ and Ny = 4 X 10 cm™3,

From Table B4, .=11.7, ;= 1.5x 10" cm>= 1.5 x 10'* m~ for silicon at 300 K.

2) Per (7.10), the buili-in voltage is ¥, =<2 h{N N, ] _y ln(Na N, j |
e n n

i i

k,T 8.617333x107eV/K (300K)

At 300 K, the thermal voltage V, = =0.025852 V.
e
17 16
Here, V,, =0.025852 ln(2 X(i(l_ (;l0>1<01)(2) )j = V5i=0.806637V.
S

b) Replace Vy W/ Viet=Vpi+ Vp=10.806637+ 2.5 =3.306637 V in equations. Per (7.28),

1/2
AR B 2(11.7)8.854x10—12(3.30664)(§] 1 "
" e (N,)N,+N, 1.602176634x107" 4 )2x10” +4x10%

= x, =2.984694 x 107" m = 298.469 nm.

Per (7.29),

1/2
R ACANE  [2(11.7)8.854x10"2(3.30664) ( 4 1 .
! e (N,)N,+N, 1.602176634x107" 20 ) 2x10% +4x10%

= X =5.969387 x 10 m = 59.694 nm.

Per (7.30), W= x,+ x,= 298.469 + 59.694 = W=3.58163%x10"m = 358.163 nm.

¢) Per (7.37),

|E __2(Vbi+VR)|_ 2(3.306637)
w | 3.581632x107

max

= |Emax] = 1.84644 x 10 V/m = 18.4644 MV/m.

11. 8541 1072
d) Per (7.43), C'=2s = 7(8.8541878x107"?)

- eare 0T - 289237 10 F/m?,
. X

C=CA4=2.89237x 10*F/m*(2x 108 m?) = C=5.78474 x 10" F = 5.7847 pF.




