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Germanium | Silicon | GaAs
E.(0) (eV) 0.7437 1.166 | 1.518
o (meV/K) 0477 0473 | 0.541
5 (K) 235 636 204
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Semiconductor Band Gaps

Material |y £2P (V)
0K || 300K
Si 117 | L1l
Ge 074 | 066
mSb || 023 || 017
mAs | 043 || 036
TP 142 | 127
GP || 232 | 225
GaAs || 152 | 143
GaSb | 0.81 | 068
CdSe || 184 | 1.74
CdTe || 161 | 144
Zn0 | 344 | 32
ZnS | 301 | 36

[

Data from Kittel, C_, Introduction to Solid State Physics, 6th Ed., New

York:John Wiley, 1986, p. 185,
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Values of Constants and Parameters

Quantity Relationship (for Intrinsic 5i at T=300K)
Ca‘rrie; cgncgll']trati(;n il% 2 = BT3€-EG/’CT B =54x% 1031/(K3¢m6)
intrinsic silicon (/em®) i E. = 112eV
k = 862x107eV/K
nm = 1.5x 10"%em’
Diffusion cufren:tZ I, =—-gD dp g = 1.60 %x107" coulomb
density (A/ P ATy
ensity (Afent’) dl D, = 12 em/s
' dn
Jn = Dy D, = 34 cm’/s
Drift current density o = q{pl, + RUNE u, = 430 em/V-s

(Alem?)

1350 ¢m¥/ Vs

u,

Resistivity (£2-cm)

p = 1/lq(pu,+nu,)]

i, and , decrease with the increase
in doping concentration

e b iy, B
Carrier conceﬁtration,iin = Np
-t ili /em®
n-type silicon (/cm”) .
Carrier Concentrationain Pro = Ny
p-type silicon (/em™) ny = nf /NA
Junction built-in _ N,Np
voltage (V) Vo = VT]H( 2
i
Width of depletion X, _ Na
region (cm) X, N
8 Yo o g, = 11.7¢,

Wﬂfep =X, +xp

€ = 8.854 x 107" Flem

Charge stored in depletion .
layer (coulomb)

Depletion capacitance (F)

1267[ 1,1 )
= [—|—+|(Vg+V
N'[ 7 \N, ND( 0 ®)
N,N,
=g——"AW
2 qN,x+NrJ o
eA £A
Wdep Wﬂ’ep | Ve 1 |
m m= =10 =
Vi

J

C; = 2C;, (for forward bias)

Forward current (A)

[ =1,+1,

, D, vy

I, = Agn; -1
B q !LPND(e )
2 D ViV,
I - A 1 _ 1
o= Agnie(e =)
Saturation current (A) ; Ao P D,
= . + ==
s = o4 ‘[LPND LRNA)
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