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HL 14: Heterostructures

Time: Monday 9:30-11:15

HL 14.1 Mon 9:30 ER 164
The initial growth stages of MBE Ge films on
Pr0O2(111)/Si(111) support systems — ¢ ALESSANDRO GIUSSANI!,
OLAF SEIFARTH!, PETER RODENBACH!, HANS-JoACHIM MUssiG!, PE-
TER ZAUMSEIL!, THOMAS WEISEMOLLER?, CARSTEN DEITER?, JOACHIM
WOLLSCHLAGER2, PETER STORCK®, and THOMAS SCHROEDER! —
HIHP-Microelectronics, Im Technologiepark 25, 15236 Frankfurt
(Oder), Germany — 2University of Osnabriick, Barbarastrasse 7,
49076 Osnabriick, Germany — 3SILTRONIC AG, Hanns-Seidel-Platz
4, 81737 Miinchen, Germany

In the framework of epitaxial GeOI heterostructures on Si for CMOS
applications and III-V optoelectronic materials integration on the Si
platform, the MBE growth of Ge on PrO2(111)/Si(111) heterostacks
was studied by means of RHEED, XPS, UPS, GI-XRD. It was shown
that in the first deposition stages a GeO2-like layer forms as a result
of the interaction with the PrO2 substrate, namely the diffusion of
lattice oxygen from the dielectric to the growing semiconductor de-
posit. In consequence the PrO2(111) buffer is fully reduced to a cubic
Pr203(111) structure. As no oxidizing species are available in the
process anymore, under continuous Ge evaporation the Ge oxide layer
converts to GeO, which sublimates at the deposition conditions. The
uncovered cubic Pr203(111) surface then provides a thermodynami-
cally stable template for the heteroepitaxial growth of elemental Ge,
which occurs according to a Volmer-Weber mode and results after is-
land coalescence in the formation of a flat, single crystalline, untwined
Ge(111) film.

HL 14.2 Mon 9:45 ER 164
Growth and electrical characterization of c¢-BN/ZnO-
heterostructures — eMARC BROTZMANN, HAYO ZUTz, ANNE-
KATRIN N1x, CARSTEN RONNING, and HAaNS HoFsAss — II. Physikalis-
ches Institut, Universitdt Gottingen, Germany

In this work we investigated the conduction mechanism of c-BN/ZnO-
heterostuctures. For this purpose several c-BN-films with various
thicknesses between 80nm and 250nm were grown on ZnO-substrates
using Mass Separated Ion Beam Deposition (MSIBD). The parame-
ters during deposition were 450eV substrate-bias and a temperature of
250-300°C. After deposition the BN-thin-films were characterized by
in-situ XPS- and EELS as well as ex-situ FTIR-measurements fol-
lowed by an electrical measurement of each sample. Furthermore,
the structure of grown c-BN films was investigated by transmission-
electron-microscope (TEM)-measurements. In addition the effect of
photon-irradiation on the samples was investigated by performing sev-
eral photo current measurements at various light intensities. We will
discuss the effect of the layered structure of c-BN-thin-films on the
conduction mechanism and the results of photo-current-measurements
of the ¢-BN/ZnO-heterostuctures.

HL 14.3 Mon 10:00 ER 164
Anisotropic light emission of single CdSe/CdS tetrapods
due to asymmetric electron localization — eTHOMAS LIMMER!,
CHRISTIAN MAUSER!, ENrRICO DA CoMmo!, ANDREY ROGACH!, DMITRI
V. TALAPIN?, and JOCHEN FELDMANN! — 1Photonics and Optoelec-
tronics Group, Physics Department and CeNS, Ludwig-Maximilians-
Universitdt Miinchen, Munich, Germany — 2Department of Chem-
istry, University of Chicago, Chicago, IL, USA
We have recently reported on highly luminescent CdSe/CdS tetrapod
heterostructures, where wurtzite CdS arms were grown on CdSe zinc-
blend nuclei [1]. Due to the peculiar energy band alignment the holes
remain trapped in the CdSe core, whereas electrons in ideal tetrapods
are expected to delocalize symmetrically into the four CdS arms. How-
ever, polarization dependent photoluminescence experiments on single
tetrapods show asymmetric localization effects for electrons. Whereas
in optical excitation nearly no polarization anisotropy is observed, high
polarization degrees are present in the emission process. Calculations
based on the effective mass approximation show that the electron wave-
function confinement is very sensitive to changes in the shape of the
tetrapods. Breaking the symmetry by increasing the thickness of one
arm gives rise to a strongly asymmetric localization of the electron and
leads to high polarization degrees in emission. The related decrease
in electron-hole wavefunction overlap results in a correlation between
emission intensity and polarization anisotropy in agreement with our
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experimental findings. [1] D. V. Talapin et al., Nano Lett. 7, 2951
(2007)

HL 14.4 Mon 10:15 ER 164
Tunneling spectroscopy of a p-i-n diode interface — SEBASTIAN
Lotu', eMARTIN WENDEROTH!, KAREN TEICHMANN', JAN HomoTH!,
KAROLIN LOsER!, RAINER G. ULBRICH!, STEFAN MALZER?, and GOT-
TFRIED H. DOHLER? — !IV. Physikalisches Institut, Georg-August-
Universitit Gottingen, Germany — 2Universitit Erlangen-Niirnberg,
Max-Planck-Research Group, Institute of Optics, Information, and
Photonics, Germany

The performance of modern semiconductor devices is largely influenced
by the spatial distribution of dopants in the device’s active region on
the nanoscale. Since the late 80’s Scanning Tunneling Microscopy
(STM) was employed to study the local properties of p-n interfaces
[1]. Most studies were carried out on p-n superlattices allowing the in-
vestigation of intrinsic features accessible without applied bias across
the diode.

Here, a single GaAs p-i-n diode heterostructure is investigated with
Cross-Sectional STM (X-STM) in a three-terminal configuration. Ex-
ternal source and drain contacts control the electric field across the
junction. Then, the diode’s active region is mapped with atomic reso-
lution. Local I(V)-spectroscopy (STS) directly resolves the band edge
alignment from p to n for different diode bias conditions. The effect
of the external electric field on the spatial and spectral images of in-
dividual dopant atoms in the active layer is discussed.

This work was supported by the DFG-SPP 1285 and the German
National Academic Foundation.

[1] P. Muralt et al., Appl. Phys. Lett. 50, 1352 (1987).

HL 14.5 Mon 10:30 ER 164
PLD growth of ZnO resonators based on all-oxide Bragg re-
flectors — eHELENA HILMER, JAN SELLMANN, CHRIS STURM, RUDIGER
ScHMIDT-GRUND, HOLGER HOCHMUTH, JESUS ZUNIGA PEREZ, GREGOR
ZIMMERMANN, JORG LENZNER, CHRISTIAN CZEKALLA, GABRIELE BENN-
DORF, MICHAEL LORENZ, BERND RHEINLANDER, ANATOLI SERGHEI,
and MARIUS GRUNDMANN — Universitédt Leipzig, Institut fiir Experi-
mentelle Physik II, Linnéstr. 5, 04103 Leipzig

High quality microcavities are crucial for reaching strong coupling of
excitons and photons (exciton-polaritons) and finally to obtain a Bose-
Einstein condensate of exciton-polaritons. For this, high reflective mir-
rors and a cavity with smooth interfaces are necessary. Furthermore,
the active medium should be distinguished by a narrow linewidth of the
optical emission. For this purpose, ZnO-based microcavity resonators
are promising systems.

Planar resonators with ZnO as cavity material and active medium
embedded between ZrO2/Al2O3 Bragg reflectors have been grown on
c-plane sapphire substrates by means of pulsed laser deposition. For
the Bragg reflectors reflectivity values up to 99.8% at 3.3eV and
smooth interfaces (R, = 0.5nm) have been achieved. The struc-
tural and optical quality, i.e. smooth interfaces and narrow exciton
linewidth, of the ZnO-layer are still a challenge. We discuss the influ-
ence of deposition rates, formation of a thin nucleation layer as well
as replacing ZrO2 by YSZ on the properties of the cavity. The optical
properties were analysed by spectroscopic ellipsometry and photolumi-
nescence. The structural properties were examined by means of AFM
and XRD.

HL 14.6 Mon 10:45 ER 164
Influence of barrier thickness on AlInN/AIN/GaN het-
erostructure properties — eLARS RAHIMZADEH KHOSHROO!,
CHRISTOF MAUDER!, IAN BOOKER!, WANJIAO ZHANG!, DANIEL
WAMWANGI?, HERBERT HORN-SOLLE3, JOACHIM WOITOK?, MATTHIAS
WuTTIG2, ANDREI VESCANY, MICHAEL HEUKENY® HOLGER KALISCH!,
and RoLr JANSEN! — llnstitut fiir Theoretische Elektrotechnik,
RWTH Aachen, Kopernikusstr. 16, 52074 Aachen — 2Institute of
Physics (1A), RWTH Aachen, Templergraben 55, 52056 Aachen —
3Lehrstuhl fiir Lasertechnik, RWTH Aachen, Steinbachstr. 15, 52074
Aachen — *PANalytical B.V., P.O. Box 13, 7600 AA ALMELO, The
Netherlands — PAIXTRON AG, Kackertstr. 15-17, 52072 Aachen

We report on four AlInN/AIN/GaN heterostructures on sapphire sub-
strates with different grown in an AIXTRON metal organic vapor
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phase epitaxy reactor. High resolution X-Ray diffraction showed
15%In content and X-Ray reflection (XRR) measurements allowed a re-
liable thickness determination. However, the sample with the thinnest
AlInN barrier thickness of 3.2 nm yielded no Hall results due to an
increase of sheet resistivity from 372 Q/* immediately after epitaxy,
to 972 Q/* two weeks later. This increase weakens with increasing bar-
rier thickness. The samples with 4.2 nm, 7.1 nm and 9.3 nm barrier
thickness yielded average charge carrier densities and average mobili-
ties (ordered by increasing thickness) of 0.89 x 1013 cm-2, 1.45 x 1013
cm-2, 1.78 x 1013 cm-2 and 1510 cm2/Vs, 1410 cm2/Vs, 1550 cm2/Vs.
We assume a stronger detrimental influence on the charge carrier con-
centration by a changing surface potential at low barrier thicknesses.

HL 14.7 Mon 11:00 ER 164
MOVPE Wachstum und Charakterisierung von AlInN HFET
Strukturen — eCHRISTOPH HUMS, ANIKO GADANECZ, ARMIN DAD-
GAR, JURGEN BLASING, THOMAS HEMPEL, HARTMUT WITTE, ANNETTE
DiEz, JURGEN CHRISTEN und ALOIS KROST — Institut fiir Experimen-
telle Physik, Otto-von-Guericke-Universitdt Magdeburg

AlInN / GaN Heterostrukturen werden heute fiir unterschiedliche elek-

tronische (HFET, Sensoren) und opto-elektronische (RCLED, VCSEL)
Bauelemente eingesetzt. Dabei wird zumeist die Moglichkeit genutzt,
dass AlInN bei einem Indiumanteil von 17,4% gitterangepasst auf GaN
wichst und dadurch verspannungsfreie Strukturen realisiert werden
kénnen. Uber die Wachstumsbedingungen und die Eigenschaften von
Aly—¢Ingz N mit x > 0,18 ist dagegen wenig bekannt. Das Wachstum ist
wegen der unterschiedlichen Wachstumsparameter von AIN und InN
eine Herausforderung. In dieser Arbeit wird das MOVPE Wachstum
von Alj_zIngN in einem weiten Konzentrationsbereich (0,09 < x < 1)
beschrieben und die Eigenschaften des ternidren Halbleiters mit HR-
XRD, AFM und FEREM Messungen untersucht. Es kann gezeigt wer-
den, dass die Mischungsliicke kleiner ist als durch theoretische Berech-
nungen prognostiziert. Die kritische Schichtdicke fiir pseudomorphes
Wachstum wurde in einem Mischungsbereich von 0,09 < x < 0.34 er-
mittelt. Auf Grund der spontanen- und piezoelektrischen Polarisation
wird fiir x > 0.3 an der Grenzfliche zwischen AlInN und GaN ein 2D
Lochergas erwartet, welches aber mit Hall-Effekt Messungen bislang
nicht nachgewiesen werden konnte. Es werden verschiedene mogliche
Griinde fiir die Abwesenheit des 2DHG diskutiert.



