ECE-305: Key Equations (for exam 2)
Spring 2015, Mark Lundstrom, Purdue University

Physical constants: Silicon parameters (T = 300K)
h=1.055%x10"" [J-s] N, =3.23%x10" cm™
_ -31
m,=9.109x107"  [kg] N, =1.83x10° cm®
k, =1380x107 [JK] n=1x10" cm®
g=1.602x10" [C] K =118
g, =8.854x% 107" [F/m]
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Space charge neutrality: p—n+N;,-N,=0 Law of Mass Action: n p, = nf

Conductivity and resistivity: o = (Gn +0'p) = q(”:“n + p[.Lp) =1/p
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Current equations: J =nu . J =nguf +gD, % D /u =k,T/q
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Recombination: SRH: R=An/t, m3s! or R=Ap/t, m3s1

Semiconductor Equations:
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Carrier densities and QFL’s:
n= Nce(Fn_Ec)/ksT n=n, e(Fn_Ei)/kET
b= NVe(EV—Fp)/kET b= nie(E,-—Fp)/kRT
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