SEMICONDUCTOR DEVICES

Jan. 2017

Quadripole (four-pole network):
an = gmn + jbmn
hmn = Re[nmn ] + J Im [nmn]

I = r-mn + Jan

L= Xngl * XlzL—JZ
L=Y,%+Y,,Y,

U, =zl +251, U,=h;,l,+h;,U,

U,=2x1+251, 1,=hyl,+h,U,

Semiconductor:

Ec-Ef Er —Eri Vei—Ve dn on n—n 1 a]
n:NC67 K —ne Y1 —pe Yr ‘]n:q/‘nnE“'an& E:_ Z' 0+Ea; p=0d(p-n+Np—Ny) L=+/Dr
1 I n
T d o p-p, 10 2 D kT
p=Nye © =ne™ =ne" Jp-aupE-aD, - P__P-Po 2o v _dE_p ===y,
X ot Ty q ox dx®> dx ¢ Hoq
pn diode: Small-signal model of a pn diode:
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Ebers-Moll model of a bipolar transistor (pnp): Small-signal model of a bipolar transistor:
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Junction FET (n channel): MOS transistor (n channel):
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Four-layer diode 1-Ma, —Ma, Thyristor 1- M, —Ma,
-0 a log + 1
Photodiode: I =-Ig [e nr —1J+ I Fototransistor: —lg=-lg——+—0—%
l-ar 1l-a¢

Table of physical constants

Boltzmann constant

Absolute electron charge

Planck constant

Electron mass

Thermal voltage

Intrinsic concentration in Si
Dielectric constant

Relative dielectric constant for Si
Relative dielectric constant for SiO,

k =1.38x10 2 J/K

q=16x10"As

h = 6.625x10 > Ws?

m=9.11x10** kg

Ur =KT/q=25.66 mV (T = 297.8 K = 24.8 °C)

n; = 10" cm = (T = 297.8 K = 24.8 °C)

& = 8.854x107*? As/(Vm) = 8.854x10 ™ As/(Vcm)
&(Si) =117 & &si = 1072 As/(Vem)

&(Si0,) = 3.85




