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Latticevibrations and free-carrier absorption dominate the infra-
red dielectric response of thin-film semiconductor heterostructures
Infrared Spectroscopic Ellipsometry (IRSE) determines thin-film
lattice modesand coupled plasmon-phonon modes of (Al,Ga,In)-
(N,P,As) materials. IRSE analysis of simple heterostructures
establishes an infrared dielectric function database, which alows the|
simultaneous analysis of
> carrier properties (mobility and concentration) in p- and n-

type doped device regions,
> geometry (layer thicknesses),
> morphology (composition and crystal quality), and
> strain
in complex optoelectronic and electronic semiconductor device
structures

arbitrarily
anisotropic
layered materials ———>
eg. Thin Solid Films313/314, 323 (1998)

Data Analysis
‘comparison
to experiment
fit procedure

line shape analysis

n layer model

n dielectric functions
n layerthicknesses

phonon mode frequenciesand damping values
concentration and mobility of freecarriers
layer thicknesses

Phonon modes of hexagonal and cubic

group-llI-nitrides
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Strain and composition

one-mode behavior
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Surface carrier depletion layer

@-GaN:S
NE1 107 cm3

eg.J Apdl. Phys. 8, 3720 (2001)

Effective carrier masses

We have determined the following values sofar:
a-GaN:Si, n-conductivity a-GaN:Mag, p-conductivity.
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a-InN , n-conductivity
Nfem?]  m [m]

28109  0141#0.010 eg. Fys.Rev.B &, 7365 (2000)

AlGaN / GaN superlatticestructure

Group-lI1-nitride LED structure

Group-II1-nitride laser diode structure

Assumptions  no free carriers in AlGaN barriers
m, =0.8"m, forp-type GaN

Assumptions  carrier homogeneously distributed inthe n- and p-
conductive regions , respectively
m, =0.8"m, forp-type GaN

Assumptions  carrier homogeneously distributed inthe n- andp-
conductive regions, respectively
m, =0.8"m, for p-type GaN
m, =0.23" m, for nype GaN

IRSE results m, =0.23" m, for ntype GaN
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