ECE 305 Exam 1 Formula Sheet (Fall 2015)

Physical Constants

Silicon parameters (T = 300 K)

A = 1.055 x 10734 s

N, =3.23x 10 cm™3

my = 9.109 x 103 kg

N, = 1.83 x 101° cm 3

ky = 1.38 x 10-23 | /K n, = 1.1 x 1019 cm=3
g = 1.602 x 10-2° C K, = 11.8
€0 = 8.854 x 10712 F/m
*\3/2 —
Miller Indices: (hkl) {hki} [hKI] <hkl> Density of states g (E) = " —L2E-F0

1

Fermi function f(E) = —z— 77

_— . - 1
Equilibrium carrier densities: N = "

nO = Nce(EF_EC)/kT = nie(EF—Ei)/kT

Space charge neutrality:p —n+ N3 — N; =0

Intrinsic carrier concentration n; = \/N.N, e ~£o/2KT
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N, =-
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(Zm;;kr)3/ 2
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(2m§,kT)3/ 2
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Do = Nve(EV_EF)/kT - nl.e(EF_Ei)/kT

Law of Mass Action: nyp, = n?

Conductivity/resistivity: o = 0,, + 0, = q(nu, + ppp) = 1/p

Drift-diffusion current equations:

Carrier conservation equations:

Poisson’s equation:

d Dn _ kT
Jn = nqup€y + anﬁ Z =

_ _ap. % bp _ kT
Jo =Paip€x — qDp - W

=47 (2)+6, - R,
Z—f=—v-(%’)+Gp—Rp
V-(e€) =p
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