Introduction

We study the infrared to deep-ultra-violet optical response of MOV PE-
grown hexagonal Al In N films for compositions 0.110 £ x £ 0.212
using Spectroscopic Ellipsometry. Al InN has prospects for
application as confinement layer lattice matched to GaN and as active
material for LED’sand LD’s operating in the NIR-VUV spectral range.

@ Observation of one-mode behavior of their-active E,(TO) phonon
in contrast to theoretical predictions [1]
@ Separation of alloying and in-plane strain effects on the observed
E,(TO) mode shift
@ Detection of the A)(LO) phonon mode
® Measurement of fundamental band gap energy vs. alloy composition x
@ Measurement of NIR-VUV n and k spectra

Spectroscopic Ellipsometry

« room temperature

« multiple angles of incidence

« rotating-compensator,
Fourier-transform based
mid-infrared spectroscopic
ellipsometer
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Comparing measured and calculated data through regression data
analysis: lineshape fit
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Assuming Vegard's law, the composition x follows from the measured c-
and a-lattice constants. a-Al g gl Ny 150N iS expected to be |attice matched
to strain-free a-GaN.

Ellipsometry: ~ 300 ... 3000 cm-?
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Ellipsometry: ~1eV ... 85eV

Raman Scattering
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Micro-Raman scattering measurements do not reveal any Al InN
phonon modes for layer thicknessesd £ 0.2 mm.
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1), 2): We observe a one-mode
behavior of the E,(TO) phonon in
contrast to theoretical predictions
using a MREI approach [1].

The observed Al InN E,(TO) mode
shift Dw with respect to unstrained
AlIN isinduced by alloy composition
x and film in-plane strain e,,:

The ~120 nm thick Aly,InN films
are grown pseudomorphically on
slightly strained GaN buffer layers.
The ~200 nm thick Aly,InN film is
grown fully relaxed directly on
AlLO,.

4), 5): The Al InN fundamental
band gap energies as well as the
index of refraction and the
absorption index below and above
the band gap were determined for
different alloy compositions.
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3): The ir-ellipsometry data reveal the A,(LO) phonon mode frequency at
850.7+0.3 cm* for an unstrained Al gqol Ny 130N film.

- AIN-like [1] “
—-=-=- InN-like [1] \\e

00 02 04 06 08 10
X

Y W grown on GaN

unstrained < A groun on sapphire
~ srain and aloying

0.12 0.15 0.18 021
X

7

. . (IRS
. e (RSE)

5

IR-VUV Dielectric Function

30
E(TO)
6371.7 cm'j:;
o’

000 008 016" 2 4
Energy [eV]

(unstrai
196 nm Al g7l 15N
ALO,

6 8

[1] H. Grille, Ch. Schnittler, F. Bechsted, Phys. Rev. B 61, 6091 (2000)

[2] V. Yu. Davydov etal., Phys. Rev. B 58, 12809 (
[3] V. Yu. Davydov etal., Appl. Phys Let. 75, 3297 (1999)

[4] A. F. Wright, 3. S. Nelson, Appl. Phys. Lett. 66, 3485 (1995), abinitio pseudopotential method
[5] S Yamaguchi et al., J. Crystal Growth 195, 309 (1998), absorption measurements
[6] K. S. Kim, A. Saxler, P. Kung, M. Rezeghi, K. Y. Lim, Appl. Phys. Lett. 71, 800 (1997), absorption measurements




