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Example- At 300 K for silicon, find effective density of states & carrier concentrations.
Constant
h = 6.62607015-10 % J-s mo = 9.1093837015-10"°' kg T:=300 K
kBeV := 8.617333-10_5 eV/K kBeV-T = 0.025852 eV
-23 -21 ,
kB := 1.380649-10 J/K kB-T = 4.14195 % 10 J EgSi:=1.12 eV
From Table 4.1, the eff. electron & hole masses for Si mne := 1.08-m0 mpe := 0.56-m0
3
2-m-mne-kB-T 2
Conduction band eff. density of states function (4.10) Nc :=2-
12
N
Nc = 2.816x 10% | #m3 © _2816x10"7 | #em?
3
100
From Table 4.1, N, =2.8*10" #/cm’ ;
2
Valence band eff. density of states function (4.18) Nv := 2 2mmpe kBT
12
N
Nv = 1.052x 102 | #m3 Y- 1.052x 107 | #em?
3
100
From Table 4.1, N, = 1.04*10" #/cm’
Assuming E, - Ep~0.5E,, the concentration of electrons is (4.11)
~ (O.S-EgSij
n0 := Ne-e BeV'T n0 = 1.102x 10'® | #m3 “03 = 1102x 100 | #em?
100
Assuming Ef - E|, ~ 0.5E,, the concentration of holes is (4.19)
(O.S-EgSi)
_ . 5
p0 = Ny-¢ “KBeV'T p0 = 4.114x 10" | #m? p—3 — 4.114x 10° #om3
100
Or, we can use (4.23), to get nl.z, and then calculate n,= n, = p,,.
_( EgSi )
ni2 == NeNve PV T nic /i i = 6733 10" | #md |2 = 6.733x10° | g
100° o

From Table 4.2, n;=ny= p,= 1.5*101° #/cm®



