Full exam, Dec 7, 2022

amme, course code, and date of the exam on each

uple of sentences):
b) quantum wire,
d) bound exciton,
0 attenuation (damping) factor.

e ljriér« density n(E) (as a function of energy) in an intrinsic
\\;?‘V'hich‘ are the two important functions, that affect the carrier
1 ‘7 And how the total carrier density » is derived from that? b)
osqt the type and conductivity of an extrinsic semiconductor? And
thg‘;majority and minority carrier concentrations?

king fraction of - body-centered cubic (BCC) crystal structure by
‘ ar‘ hard spheres with a radius of R (all the same size). Then calculate

e that the spheres take for themselves, if the nearest neighbour
h other. b) Calculate the primitive vectors of the reciprocal lattice
t type of lattice is that?

'@Bsorption spectrum of a semiconductor: what wavelength areas
reas are almost transparent, and if there are any weakly absorbing
ate absorption process to the different areas of the spectrum. Try to
foete{hti absorption processes.

f depletion region in a pn-junction. List the assumptions made in

‘approximation. Especially discuss how the built-in potential is



amu = 16605 x 1077 kg
ot g = 9.2732 x 107237
= L2666 X 10 mkeC?  K_ =y /47

R = 5,3143 JK " mol ! k= 13805 x 102JK

blende-type semiconduclors. Latlice constant a (In A) at room tamparature
em™*; [15]). Valence-band average E, ., and hydrostatic deformation

n de Walle's model-solid approach (In eV; (5)). Spin-orbit spliitings A, band

‘and shear deformation polentials b and d (in eV; [15] and {22], excepl where

B RN B B e, oM b P
—809 007° 350 245 311° 315 —554  —16°
‘ [ 028 295 218° 280" 247 564 —-15°

085 222 161° 221° 138 =697 —14 =43

008 274 2.26 263 170 -7.14 -15 —48
RN DN 142 191 1 118 717 17 48
—825 082 072 105° 076° 079 -6.85 -20 -48

SOOIt 130 221 208" 127 -804 ~-18 42
-8687 038 036 137 101" 100 -—8.08 -18 -38
0.17 163 083¢ 038 -8.17 -2.1 ~-80




