ECE 113A
Professor Burke Section B
Homework #4 Solutions and Grading Criteria

1) For Si at 300K, with no light, and under steady state conditions, with N, = 10'7 cm™, and zero electric field:
a) Find An,(x) from 0 to infinity if An,(0) = 10'* cm™; An,(e0) =0. (Use t=1ps.) (10 pts total)
2pts  Dyd An,(x)/dx’ + Any(x)/7, = 0
2pts Ly = VDyz, = Vikt/q) 11,7, = [(0259V)(801cm*/V-s)(1us)]"” = 45.5 um
2pts  Any(x) = Ae™V + BV
Any(0) = A + B = 10" em”
2 pts {Anp(ocy =Be?=0=B=0
A=10"cm?
2pts  Any(x) = 10" P o

b) Find n(x) under same conditions. (10 pts total)
3pts n,= n,—2/17,, =10 em?
3pts n(x) =A4n(x) +n,
Either answer ¢ = 10" ™" ey + 10° em™
4 ptS { 51014 e-(x/45.5/4m) cm-j’

¢) Find p(x) under same conditions. (10 pts total)

Spts  p(x) =p, =Ny
5 pts =10"em™

2) For Si at 300K, with no light, and under steady state conditions, with Np = 10" ¢cm™, and zero electric field:
a) Find Ap,(x) from x=0 to x=1pm if Ap,(0) = 10" cm™; Ap,(x=1pum) =10* cm™. Use ==1ps. (10 pts total)
2pts  Dpd’Ap,(x)/dx’ + Ap,(x)/z, = 0
2pts Ly = VDp1, = Vikt/q) 1,7, = [(.0259V)(331 cm’/V-5)(1us)]"” = 29.3 um
2pts  Ap,(x) =A™ + B Y
Ap,(0) =A + B = 10" em™
2 pts { Apo(lpam) = A&V + B 19 = 108 epp?
A=151x10" em® & B = -1.41x10" cm”
2pts  Ap,(x) = [1.51x10" ™23 _ ] 41x10" ™3 [em

b) Find p(x) under same conditions. (10 pts total)
3pts p,= nim, = 10°cm™
3pts  p(x) =Ap(x) +p,
Either answer ( = [1.5/x10 &®?3™ _ | 41x10" ™3 Jem?™ + 10° em™
4 pts { =[1.51x10"7 &3 — 1 41x10" % Jem

¢) Find n(x) under same conditions. (10 pts total)
S5pts nx)=n,=Np
5 pts = 10" em™

3) For a Si p-n diode at 300K, with no applied voltage, with N, = 10'* cm™, and Np = 10" cm™
a) Calculate Vy,; in units of V (10 pts total)
4pts V= (kt/g) In(N,Np/ni)
3 pts =(.0259V)In[(10")(10")/(10"°)*]
3 pts =0.775V

b) Calculate x,, in units of um (10 pts total)

4pts  x,=[(2K.&/q)Vyi Np/ Ny(Ns + Np)'”

3 pts = [(2)(11.8)(8.85x10"*F/em) (10" em™)(.775V)/(1.6x107"°) (10" em™) (10" em™+10"cm™) ]
3 pts =3.181 um

¢) Calculate x, in units of um (10 pts total)
4pts x,=N Ax}/ND

3 pts = (10")(3.181 um)/10"”

3 pts =3.181x107 um

d) Calculate W = x,, + X, in units of pm (10 pts total)
Spts W =23181um + 3.181x10° um
5 pts =3.181 um



