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10.2 {a) Calculate the maximum space charge width x,r and the maximum space charge
density |Q¢p(max)| in a MOS capacitor with a p-type silicon substrate at F=mS@0=R
for doping concentrations of (i) N, = 7 X 10 em™3 and (i) N, = 3 X 10" cm ™.
(b) Repeat part (a) for T = 350 K.

» Also, find V;and ¢,. Let n;=5 x 10" cm™ at 350 K, other properties same.

b)
8.61733310 7 eV/K (350K)
e

Per (7.10), V, = = ¥,=0.0301607 V

(i) N,=7x10%ecm?>*=7 x 10! m

Na

Per (10.4), ¢, =V, In = ¢»=0.287938 V

15
—0.0301607 In| 10
5x10

1

4e,d,  [4(11.7)8.8541878x10 ' (0.287938)
eN, 1.602176634 107" (7x10*)

= xar=326.169 nm

Per (10.6), x,; —\/

Per (10.27), |O ’sp(max)| = e Nyxar = 1.602176634 x 1071 (7 x 102') 326.169 x 10
—  |Q’sp(max)| = 3.65806 x 10 C/m*= 3.65806 x 10" C/cm>

(i) N,=3 x10%cm>=3 x 10>’ m™

Na

Per (10.4), ¢, =V, In = ¢»=0.331831V

11

] =0.0301607 In

3x10'°
5x10

i

4e ¢, [4(11.7)8.8541878x10 '2(0.331831)
eN, 1.602176634 %10 (3x107)

= Xqgr=169.137 nm

Per (10.6), x,; —\/

Per (10.27), |0 'sp(max)| = e Nyxar = 1.602176634 x 102 (3 x 10%2) 169.137 x 10
—  |Q’sp(max)| = 8.12964 x 10™* C/m*= 8.12964 x 10" C/cm?




