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The micro- and nanostructure research in the cleanrooms of the Institut fiir Hal-
bleiter- und Festkorperphysik and the Institut fiir Mikroelektronik is supported by the
Society for Microelectronics (GMe). In the field of Si/SiGe heterobipolar transistors,
compatibility issues with conventional Si technology were investigated. Sili-
con/Germanium structures were also used for the investigation of strain distributions
in nanostructures and for the investigation of the metal-insulator phase transition at
low temperatures. In GaAs technology, a hot electron injection field effect transistor
in 0.5 um technology with a transit frequency of 32 GHz was realized. Also Nanos-
tructures were prepared in AlGaAs layers by use of electron beam lithography. In the
field of optoelectronics, silicon light emitting diodes were achieved by doping with
erbium and oxygen. Furthermore, in IV-VI semiconductor compounds, optically
pumped surface emitting lasers were realized. Growth processes of semiconductor II-
VI compounds were in-situ measured by Reflection Difference Spectroscopy and
magnetic properties of iron layers on GaAs were investigated with respect to spin
electronics.

The funding of the activities in the two cleanrooms at the University of Linz which are
jointly used by three groups is of vital importance for our micro- and nanostructure re-
search activities. This basic funding allows for investigations which are made possible
through additional funding coming from the FWF, the FFF, the European Commission,
as well as through cooperations with industrial groups as listed in the report.

A short overview is given in the following on the achievements made in the year 2000
in the cleanrooms in Linz. The basic equipment which is available in these clean rooms
allows for MBE growth of Si-based heterostructures, of II-VI and IV-VI hetero-
structures, for the deposition of ferromagnetic layers like Fe on II-VI as well as III-V
compounds, as well as for MOCVD growth of III-V compounds like GaAs/GaAlAs and
GaAs/GalnAs. Apart from in situ and ex situ structural characterization, lateral pattern-
ing is made possible through equipment like optical, holographic, and electron beam
lithography. Processing includes also facilities for the deposition on insulating as well as
contact layers. The transmission electron microscope, purchased through funds of the
Federal Ministry of Education, Science and Culture, became operational this year.

The research efforts were concentrated on high frequency electronic and optoelectronic
devices as described in the following.

Si-SiGe heterobipolar transistors are now widely introduced in the production for high
speed bipolar and BiICMOS circuits, offering a great speed advantage over standard Sili-
con technologies. In Linz steps towards the optimization of the of doping and composi-
tion profiles for the SiGeC HBT technology were made in a collaboration with Austria
Microsystems, Unterpremstitten. In the production process, incompatibilities due to the
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insertion of Ge become an important issue. For example, a transient enhanced diffusion
(TED) of boron out of the SiGe base layer upon thermal activation of the poly-emitter
implant occurs. As a remedy, the use of a carbon co-doped base has been proposed, in
order to suppress the diffusitivity. On the other hand, C-complexes may introduce elec-
trically active states in the band gap and thus degrade the electrical properties of the
devices. Thus quantitative measurements of substitutional carbon and SiC were per-
formed on MBE grown Si,.,C, layers. In the IR transmission spectra, optical absorption
from coherent and incoherent B-SiC was observed. The precipitation behavior of C to 3-
SiC in Si;.,Cy layers was then studied with the FTIR technique. In addition, the impact
of carbon in a SiGeC HBT structure with a poly-Si emitter was studied. Complete sup-
pression of TED of B was obtained by carbon doping of the base with 0.2% substitu-
tional carbon.

Silicon and Si/Ge structures were also used in the investigation of strain distributions by
x-ray methods. The strain in Si substrates underneath laterally patterned periodic SiO,
stripes was measured by the grazing incidence diffraction technique. This method en-
hances the sensitivity in the near interface regions compared to conventional x-ray
methods. A tensile and two compressively strained regions were found below and close
to the edges of the stripes, respectively. These data have relevance for electronic trans-
port. In Si/Ge islands, the strain and composition distribution was investigated. It turned
out that although pure Ge has been deposited during island growth, the Ge composition
varies due to intermixing processes between 0.5 and 1.

Silicon/Germanium quantum well structures were further used to investigate a basic
physical problem, the behavior of potential fluctuations near the metal-insulator transi-
tion at low temperatures. For this purpose, the free electrons were detected by electron
spin resonance (ESR). From the ESR signal, the potential fluctuations and the Thomas-
Fermi screening efficiency were deduced. At the critical density of the metal-insulator
transition, the potential fluctuations diverge leading to a strong increase in resistivity.

Hot electron injection field effect transistors (HEIFET) were realized in GaAs technol-
ogy. In such a device the usual ohmic source contact is replaced by an injection limiting
contact in order to inject fast electrons into the channel region. Consequently, the elec-
tron transit time through the channel is reduced and the transistors upper frequency lim-
its are raised. As a result, a 0.5 um device with a transit frequency of 32 GHz could be
realized.

Different types of nanostructures were fabricated in AlGaAs layers. Narrow lateral re-
gions were defined in a two-dimensional electron gas by deep groove etching or by top
gate structures with the help of electron beam lithography. In such structures the lateral
quantization of electron waves was observed. The investigation and understanding of
quantum effects in nanostructures is important as the continuing miniaturization will
lead to similar effects in future semiconductor devices.

In the field of optoelectronics, silicon light emitting diodes (LED) were achieved by co-
doping of erbium (Er) and oxygen (O). The LED’s emit at room temperature at a wave-
length of 1.54 um. The doping profile and electrical activity were investigated in order
to optimize the structure for room temperature luminescence.

Optically pumped vertical-cavity surface emitting lasers were fabricated from narrow
band gap IV-VI semiconductor compounds. High reflectivity PbEuTe/EuTe multilayers
are used as mirrors for the laser cavity. The stimulated emission occurs between 3 and
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4.5 um and is generated either in PbTe quantum wells or in self-organized PbSe quan-
tum dots. PbTe on PbSe was also used for nano-scale dislocation patterning studied by a
scanning tunneling microscope.

Furthermore, surface processes in molecular beam epitaxy were investigated in situ
during growth by the Reflection Difference Spectroscopy method on II-VI semiconduc-
tor compounds in order to develop an all-optical feed-back system for controlling the
growth. In this method, the measured signal is the difference between the near normal
incidence reflectance of light linearly polarized along the two principal axes. The signal
is recorded as a function of time, photon energy and/or surface conditions. In
CdTe/ZnTe the in situ stress relaxation during growth was observed for the first time.

Finally, thin iron films were deposited on GaAs substrates and ZnSe epilayers in order
to investigate their magnetic properties in the initial surface reconstruction process. The
incorporation of magnetic layers in semiconductor heterostructures is an increasingly
active area of study for spin electronics. The magnetization versus magnetic field hys-
teresis curve for iron on GaAs shows a single irreversible jump whereas the irons films
on ZnSe exhibit two such jumps if the thickness is between 60 and 120 nm.



90 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

Project Information

Project Manager
a20.Univ.Prof. Dr. Gerhard Brunthaler

Institut fiir Halbleiter-und Festkorperphysik, Johannes Kepler Universitdt Linz, A-4040

Linz, Austria

Project Group

Last Name First Name Status Remarks

Bauer Giinther University professor

Heinrich Helmuth University professor

Jantsch Wolfgang University professor

Schéftler Friedrich University professor

Thim Hartwig University professor

Brunthaler Gerhard Associate professor

Diskus Christian Associate professor

Helm Manfred Associate professor

Krenn Heinz Associate professor

Palmetshofer Leopold Associate professor

Springholz Gunther Associate professor

Sitter Helmut Associate professor

Bonanni Alberta Assistant professor

Fromherz Thomas Assistant professor

Heiss Wolfgang Assistant professor

Kolmhofer Erich Assistant professor

Liibke Kurt Assistant professor

Binder Fritz Technician

Fuchs Othmar Technician

Hinterreiter Marion Technician

Kainz Ursula Technician

Katzenmayer Hans Technician

Rabeder Klaus Technician

Wirtl Elisabeth Technician Y5 paid by GME

Balderas Raul Guest researcher University de San Louis Potosi, Mexico

Hingerl Kurt Guest researcher Austrian Academy of Sciences + Com-
pany Profactor




Micro- and Nanostructure Research: Cleanroom Linz 91

Last Name First Name Status Remarks
Stepikhova Margarita Guest researcher
Stifter David Guest researcher Company Profactor
Daniel Anke Ph.D. student
Himmelbauer Karin Ph.D. student
Kocher Gudrun Ph.D. student
Montaigne-R. | Alberto Ph.D. student
Miihlberger Michael Ph.D. student
Pinczolits Michael Ph.D. student
Prechtl Gerhard Ph.D. student
Raab Anneliese Ph.D. student
Roch Tomas Ph.D. student
Sandersfeld Nils Ph.D. student
Schelling Christoph Ph.D. student
Schwarzl Thomas Ph.D. student
Stangl Julian Ph.D. student
Wiesauer Karin Ph.D. student
Zhuang Yan Ph.D. student
Berer Thomas Diploma student
Gruber Daniel Diploma student
Landsiedl Michael Diploma student
Lengauer Gunther Diploma student
Pillwein Georg Diploma student
Raiser Stefan Diploma student
Schraml Stefan Diploma student

Publications in Reviewed Journals
Published:

1. G. Bauer
"Magnetotransport in SiGe/Si structures”
In: "Properties of Silicon Germanium and SiGe: Carbon", EMIS Data Review Series
No. 24, edited by Erich Kasper and Klara Lyutovich, University of Stuttgart,
Germany. INSPEC (London) 2000, p. 228-243, ISBN 0 85296 783 7

2. M. Berti, D. De Salvador, A.V. Drigo, M. Petrovich, J. Stangl, F. Schiffler, S.
Zerlauth, G. Bauer, A. Armigliato

"Metastability of Si;.,C, epilayers under 2 MeV a-particle irradiation”
Micron 31, 285-289 (2000)

3. A.Daniel, V. Holy, Y. Zhuang, T. Roch, J. Grenzer, Z. Bochnicek, G. Bauer
"GID study of strains in Si due to patterned SiO,"
J. Phys. D: Applied Physics 34, 1-6 (2001).




92

G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

4.

10.

11.

12.

13.

14.

D. De Salvador, M. Petrovich, M. Berti, F. Romanato, E. Napolitani, A. Drigo, J.
Stangl, S. Zerlauth, M. Miihlberger, F. Schéffler, G. Bauer, P.C. Kelires

"Lattice parameter of SiGeC alloys"

Phys. Rev. B 61, 13 005-13 013 (2000)

D. De Salvador, M. Tormen, M. Berti, A. V. Drigo, F. Romanato, F. Boscherini, J.
Stangl, S. Zerlauth, G. Bauer, L. Colombo, S. Mobilio

"Local lattice distortion in Si,..,Ge.C, epitaxiial layers from x-ray absorption fine
structure”

Phys. Rev. B 63 (2001)

M. Helm, W. Hilber, G. Strasser, R. DeMeester, F.M. Peeters, A. Wacker
"Interminiband spectroscopy of biased superlattices"
Physica E 7, 274 (2000).

V. Holy, J. Stangl, G. Springholz, M. Pinczolits, G. Bauer, 1. Kegel, T.H. Metzger
"Lateral and vertical ordering of self-assembled PbSe quantum dots studied by
high-resolution x-ray diffraction”

Physica B 283 (1-3), 65-68 (2000).

W. Jantsch, Z. Wilamowski, N. Sandersfeld, F. Schiffler

"Electric and magnetic field fluctuations in modulation-doped Si/SiGe quantum
wells"”

Physica E 6, 218-221 (2000)

Z. Kovats, T.H. Metzger, J. Peisl, J. Stangl, M. Miihlberger, Y. Zhuang, F. Schiffler,
G. Bauer

"Investigation of 3-SiC precipitation in Si;.,C, epilayers by x-ray scattering at
grazing incidence"

Appl. Phys. Lett. 76, 3409-3411 (2000)

M. Miihlberger, C. Schelling, N. Sandersfeld, H. Seyringer, F. Schiffler
"High-Speed Transport in Si/Si|..,Ge,Cy Heterostructures"
Thin Solid Films 369, 306-311 (2000)

C. Penn, F. Schiffler, G. Bauer, P. C. M. Christianen, J. C. Maan, S. Glutsch
"Magnetoluminescence Investigations of Si/Siy.76Gey.24 Quantum Wells"
Phys. Rev. B 61, 13 055-13 059 (2000

C. Penn, T. Fromherz, G. Bauer

"Energy gaps and band structure of SiGe and their temperature dependence”

In: "Properties of Silicon Germanium and SiGe: Carbon", EMIS Data Review Series
No. 24, edited by Erich Kasper and Klara Lyutovich, University of Stuttgart,
Germany. INSPEC (London) 2000, p. 125-134, ISBN 0 85296 783 7.

C. Penn, G. Bauer, F. Schiffler, S. Glutsch
"Band ordering of the pseudomorphic Si;  Ge,Si heterostructure: the fundamental

role of excitons"
Thin Solid Films 369, 394-397 (2000)

C. Penn, P.C.M. Christianen, F. Schiffler, J.C. Maan, G. Bauer
"Type Il band alignment and exciton wave-functions in Si/Si;  Ge, quantum wells"
Physica E 7, 550-554 (2000)



Micro- and Nanostructure Research: Cleanroom Linz 93

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A. Prinz, V. M. Pudalov, G. Brunthaler, G. Bauer
"Metal-insulator transition in Si-MOS structures"
Superlattices and Microstructures 27, No. 5/6, p. 301-310 (2000).

A. Raab, G. Springholz

"Oswald ripening and shape transitions of self-assembled PbSe quantum dots on
PbTe (111) during annealing"

Appl. Phys. Lett. 77, 2991-2993 (2000)

C. Rosenblad, J. Stangl, E. Miiller, G. Bauer, H. von Kénel
"Strain relaxation of graded SiGe buffers grown at very high rates"
Materials Science and Engineering B71, 20-23 (2000)

R. Rupprecht, H. Pascher, H. Krenn, W. Faschinger, G. Bauer
"Coherent Raman spectroscopy of CdTe/MnTe short period superlattices"”
Phys. Rev. B 63 (2001)

N. Sandersfeld, W. Jantsch, Z. Wilamowski, F. Schéaffler
"ESR investigations of modulation-doped Si/SiGe quantum wells"
Thin Solid Films 369, 312-315 (2000)

C. Schelling, G. Springholz, F. Schéffler
"New kinetic growth instabilities in Si (001) homoepitaxy"
Thin Solid Films 369, 1-4 (2000)

C. Schelling, G. Springholz, F. Schéffler
“Kinetic vs. strain-induced growth instabilities on vicinal Si(001) substrates*
Thin Solid Films 380, 20-24 (2000).

G. Springholz, T. Schwarzl, M. Aigle, H. Pascher, W. Heiss

"4.8 um vertical emitting PbTe quantum-well lasers based on high-finesse
EuTe/Pb; .Eu,Te microcavities"”

Appl. Phys. Lett. 76, 1807-1809 (2000)

G. Springholz, M. Pinczolits, V. Holy, P. Mayer, G. Bauer, H.H. Kang, L.
Salamanca-Riba
"Tuning of vertical and lateral correlations in self-organized PbSe/Pb, .Eu,Te

quantum dot superlattices"
Phys. Rev. Lett.84, 4669-4672 (2000)

G. Springholz, M. Pinczolits, V. Holy, P. Mayer, K. Wiesauer, T. Roch, G. Bauer
"Self-organized growth of three-dimensional IV-VI semiconductor quantum dot
crystals with fcc-like vertical stacking and tunable lattice constant”

Surface Science 454-456, 657-670 (2000)

G. Springholz, J. Stangl, M. Pinczolits, V. Holy, P. Mikulik, P. Mayer, K. Wiesauer,
G. Bauer, D. Smilgies, H.H. Kang, L. Salamanca-Riba

"Nearly perfect 3D ordering in IV-VI quantum dot superlattices with ABCABC...
vertical stacking sequence"

Physica E 7, 870-875 (2000)

G. Springholz, M. Pinczolits, V. Holy, S. Zerlauth, I. Vavra, G. Bauer
"Vertical and lateral ordering in self-organized quantum dot superlattices"
Physica E 9, 149-163 (2001)




94

G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

J. Stangl, T. Roch, V. Holy, M. Pinczolits, G. Bauer, 1. Kegel, T.H. Metzger, J. Zhu,
K. Brunner, G. Abstreiter, D. Smilgies
"Strain-induced self-organized growth of nanostructures - from step bunching to

ordering in quantum dot superlattices"
J. Vacuum Science & Technology B 18, 2187-2192 (2000)

G. Strasser, L. Hvozdara, S. Gianordoli, W. Schrenk, K. Unterrainer, E. Gornik, M.
Helm

"Intersubband and interminiband GaAs/AlGaAs quantum cascade lasers at 10
microns”

Physica E 7, 709 (2000).

K. Wiesauer, G. Springholz
"Fabrication of semiconductor nanostructures by nanoindentation of photoresist

layers using atomic force microscopy”
J. Appl. Phys. 88, 7289-7297 (2000)

Y. Zhuang, C. Schelling, J. Stangl, C. Penn, S. Senz, F. Schéffler, T. Roch, A.
Daniel, J. Grenzer, U. Pietsch, G. Bauer

"Structural and optical properties of Si/Si;  Ge, wires"
Thin Solid Films 369, 409-413 (2000)

Y. Zhuang, C. Schelling, T. Roch, A. Daniel, F. Schéiffler, G. Bauer, J. Grenzer, U.
Pietsch, S. Senz
"Investigation of inhomogeneous in-plane strain relaxation in Si/SiGe quantum

wires by high resolution x-ray diffraction”
Mat. Res. Soc. Symp. Proc. 590, 207-212 (2000)

Y. Zhuang, U. Pietsch, J. Stangl, V. Holy, N. Darowski, J. Grenzer, S. Zerlauth, F.
Schiffler, G. Bauer

"In-plane strain and shape analysis of Si/SiGe nanostructures by grazing incidence
diffraction”

Physica B 283, 130-134 (2000).

Y. Zhuang, A. Daniel, C. Schelling, F. Schiffler, G. Bauer, J. Grenzer, S. Senz
"Optical and structural properties of Si/SiGe wires grown on patterned Si

substrates"
Thin Solid Films 380, 51-53 (2000).

M. V. Stepikhova, B.A. Andreev, V.B. Shmagin, Z.F. Krasil nik, V.P. Kuznetsov,
V.G. Shengurov, S.P. Svetlov, W. Jantsch, L. Palmetshofer, H. Ellmer

Properties of Optically Active Si:Er and Sil-xGex Layers Grown by the Sublimation
MBE Method

Thin Solid Films 369, 426 (2000)

G. Springholz, T. Schwarzl, M. Aigle, H. Pascher, W. Heiss

4.8 um Vertical Emitting PbTe Quantum-Well Lasers Based on High-Finesse
EuTe/Pb;..Eu,Te Microcavities

Appl. Phys. Lett. 76 (14), p. 1807-1809 (2000)

T. Schwarzl, W. Heiss, G. Springholz, M. Aigle, H. Pascher
6 um Vertical Cavity Surface Emitting Lasers Based on IV-VI Semiconductor

Compounds
Electronic Letters 36 (4), p. 322-324 (2000)




Micro- and Nanostructure Research: Cleanroom Linz 95

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

K. Bierleutgeb, H. Sitter, H. Krenn, H. Seyringer
A Comparative Study of Iron Films on II-VI and III-V Semiconductors
Phys. stat. sol. (b) 220, 41 (2000)

R.E. Balderas-Navarro, K. Hingerl, W. Hilber, D. Stifter, A. Bonanni, H. Sitter
In Situ Reflectance Difference Spectroscopy of Doped CdTe and ZnTe Grown by
Molecular Beam Epitaxy

J. Vac. Sci. Technol. B 18(4), 2224-2228 (2000)

K. Bierleutgeb, H. Sitter, H. Krenn

The Influence of Interface and Surface Effects on the Magnetic Properties of Thin
Iron Films

Proc. European Magnetic Materials and Application Conf., Kiev, June 2000

W. Heiss, T. Schwarzl, G. Springholz

Lead Salt Based Bragg Mirrors and Microcavities for the Mid Infrared

Proc. 9th Int. Conf. NGS, Berlin 1999, ed. by N. Puhlmann, H.-U. Miiller, M. v.
Ortenberg, ISBN 3-00-005993-8 (2000)

T. Schwarzl, W. Heiss, G. Springholz
High Finesse Mid Infrared Microcavities Based on Lead Salts
Physica E 7, 636 (2000)

D. Stifter, A. Bonanni, M. Garcia-Rocha, M. Schmid, K. Hingerl, H. Sitter
In Situ Reflectance Difference Spectroscopy of p-type ZnTe:N Grown by MBE
Thin Solid Films 373, 41 (2000)

E. K. Miller, K. Hingerl, C. Brabec, A. J. Heeger and N. S. Sariciftci,
Ultrathin, Oriented Films of Conjugated Polymers: Reflectance Anisotropy
Spectroscopy as a Nondestructive Characterization Technique

Jour. Chem. Phys. 113, (2000) p.789-92.

R. E. Balderas-Navarro, K. Hingerl, W. Hilber, D Stifter, A. Bonanni, and H. Sitter,
In situ reflectance-difference spectroscopy of doped CdTe and ZnTe grown by
molecular beam epitaxy

Journ. Vac. Sci Techn B18, (2000); p.2224-8

A. Bonanni; K. Hingerl; H. Sitter; D. Stifter
Reflectance difference spectroscopy: a powerful tool for in situ

investigations of I1I-VI compounds with Mn
Thin Solid Films. 367, (2000); p.216-19.

A. Bonanni; K. Hingerl; H. Sitter; D. Stifter
In situ reflectance difference spectroscopy of intra-Mn transitions in

highly N-doped II-VI diluted magnetic semiconductors
Jour. of Cryst.-Growth. 214-215; (2000); p.163-6.

K. Hingerl, R. E. Balderas-Navarro, W. Hilber, A. Bonanni, and D. Stifter
Surface-stress-induced optical bulk anisotropy
15 (2000), Phys. Rev. B62, 13048

C. G. Diskus, A. Stelzer, C. Gamsjaeger, K. Luebke, E. Kolmhofer, H. W. Thim,
A 35 GHz Six-Port Receiver for Radar Applications,
Proceedings of SPIE, International Conference on Subsurface Sensors and



96 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

Applications (SSA '99), July 19-21, 1999, Denver, Colorado, USA, SPIE
Proceedings Series Vol. 3752, pp. 355-365. ISSN 0277-786X, ISBN 0-8194-3238-5

49. A. Stelzer, C.G. Diskus, K. Liibke, H. W. Thim,
“A Microwave Position Sensor with Submillimeter Accuracy”,
IEEE Transactions on Microwave Theory and Techniques, Vol. 47, No. 12, Dec.
1999, pp. 2621-2624. ISSN 0018-9480, SCI: 2449

Submitted / in print:

1. M. Aigle, H. Pascher, M. Pinczolits, G. Springholz, T. Schwarzl, W. Heiss, G. Bauer
"Optical characterization of self-organized PbSe/Pb; .Eu,Te quantum dot
superlattices"

Physica Status Solidi, in print (2001).

2. Q. Brunthaler, A. Prinz, G. Bauer and V.M. Pudalov,
"Temperature limits for quantum effects in the 2D metallic state of high-mobility Si-
MOS structures”
Cond-Mat/0007230, in print.

3. G. Brunthaler, A. Prinz, G. Pillwein, G. Bauer, K. Brunner, G. Abstreiter, T. Dietl,
V.M. Pudalov
"Semiclassical origin of the 2D metallic state in high mobility S-MOS and Si/SiGe
structures"
Proc. 25th International Conference on the Physics of Semiconductors, Sept. 2000,
Osaka, Japan, in print.

4. A.Daniel, V. Holy, Y. Zhuang, J. Stangl, T. Roch, G. Bauer, J. Grenzer, Z.
Bochnicek
"X-ray diffraction study of lateral strain modulations in Si substrates arising from
patterned periodic SiO; stripes”
Phys. Rev. B, submitted.

5. V. Holy, J. Stangl, G. Springholz, M. Pinczolits, G. Bauer
"High resolution x-ray diffraction from self-organized PbSe/PbEuTe quantum dot
superlattices"
Journal of Physics D, submitted.

6. V. Holy, J. Stangl, G. Springholz, M. Pinczolits, G. Bauer
"Lateral and vertical ordering of PbSe self-assembled quantum dots in
PbSe/PbEuTe superlattices"
MRS Proceedings, in print.

7. H. H. Kang, L. Salamanca-Riba, M. Pinczolits, G. Springholz, V. Holy, G. Bauer
"TEM investigation of self-organized PbSe quantum dots as a function of space
layer thickness and growth temperature"

MRS Proceedings, in print.

8. H. Kepa, J. Blinowski, P. Kacman, G. Springholz, G. Bauer, C.F. Majkrzak, K.I.
Goldman, T.M. Giebultowicz
"Interlayer exchange in antiferromagnetic-nonmagnetic semiconductor

superlattices"
Proc. ICPS Jerusalem 2000, submitted.



Micro- and Nanostructure Research: Cleanroom Linz 97

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

M. Meduna, V. Holy, T. Roch, J. Stangl, G. Bauer, J. Zhu, K. Brunner, G. Abstreiter
"X-ray reflectivity of self-assembled structures in SiGe multilayers and comparison
with Atomic Force Microscopy"

J. Appl. Phys., in print.

A. Raab, G. Springholz
"Oswald ripening of facetted self-assembled PbSe quantum dots during annealing
Physica Status Solidi, in print.

G. Springholz

"Molecular Beam Epitaxy of IV-VI Heterostructures and Superlattices"”

In: "Lead Chalcogenides: Physics and Applications", eds. D. Khoklov, Gordon and
Breach, in print.

G. Springholz, M. Pinczolits, G. Bauer, H.H. Kang, L. Salamanaca-Riba

"Phase diagram of lateral and vertical ordering in self-organized PbSe quantum dot
superlattice grown MBE"

J. Crystal Growth, in print.

G. Springholz, T. Schwarzl, W. Heiss, M. Aigle, H. Pascher

"Molecular beam epitaxy of lead-salt-based vertical cavity surface emitting lasers
for the 4-6 mm spectral region"

J. Crystal Growth, in print.

G. Springholz, M. Pinczolits, V. Holy, P. Mayer, G. Bauer, H.H. Kang, L.
Salamanca-Riba
"Controlling of lateral and vertical order in self-organized PbSe quantum dot

superlattices
Proc. ICPS 25, submitted.”

G. Springholz, M. Pinczolits, V. Holy, P. Mayer, G. Bauer, H. Kang, L. Salamanca-
Riba

"Self-assembled molecular beam epitaxy of PbSe quantum dots"

Proceedings APF 6, Japan 2001, in print.

Z. Wilamowski, N. Sandersfeld, W. Jantsch, D. Tobben, F. Schiffler
"Screening breakdown on the route toward the metal-insulator transition in
modulation doped Si/SiGe quantum wells"

In: Cond-mat/ 0010077

Y. Zhuang, V. Holy, J. Stangl, S. Zerlauth, F. Schiffler, G. Bauer, U. Pietsch, N.
Darowski

"Inhomogeneous strain relaxation in dry etched Si/SiGe wires: a high resolution x-
ray diffraction study"

Phys. Rev. B, submitted.

Y. Zhuang, A. Daniel, C. Schelling, F. Schiffler, G. Bauer, J. Grenzer, S. Senz
"Optical and structural properties of Si/SiGe wires grown on patterned Si
substrates"”

Thin Solid Films, submitted.

Z. Wilamowski, N. Sandersfeld, W. Jantsch, D. Tiibben, F. Schiffler
Screening Breakdown Near the Metal-to-Insulator Transition in Modulation-Doped
Si/SiGe Quantum Wells



98

G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

W. Heiss, G. Prechtl, G. Springholz
Giant tunability of exciton photoluminescence emission in antiferromagnetic EuTe
Phys. Rev. B, in print

T. Schwarzl, W. Heiss, G. Springholz, M. Aigle, H. Pascher, K. Biermann, K.
Reimann

Lead salt based VCSELSs for the 3-6 micron range

SPIE Proceedings Vol. 4286 in print

W. Heiss, G. Prechtl, G. Springholz

Magnetic field tunable excitonic photoluminescence transitions in antiferromagnetic
EuTe layers with an effective g factor in excess of 1000

Submitted to Appl. Phys. Lett.

W. Heiss, T. Schwarzl, G. Springholz, K. Biermann, K. Reimann
Above-room-temperature mid-infrared lasing from vertical cavity surface emitting
PbTe quantum-well lasers

Appl. Phys. Lett., in print

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers

World Scientific, in print

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers induced by magnetic polarons

Physica E, in print

G. Springholz, T. Schwarzl, W. Heiss, M. Aigle, H. Pascher

Molecular beam epitaxy of lead-salt based vertical cavity surface emitting lasers for
the 4-6 um spectral region

J. Cryst. Growth, in print

M. Aigle, H. Pascher, M. Pinczolits, G. Springholz, T. Schwarzl, W. Heiss, G. Bauer
Optical characterization of self-organized PbSe/Pb,_.Eu,Te quantum dott
superlattices

Phys. Stat. Solidi, in print

W. Jantsch, Z. Wilamowski, N. Sandersfeld, F. Schaffler

Evidence for Screenign Breakdown Near the Metal-to-Insulator Transition in Two
Dimensions

World Scientific, in print

Z. Wilamowski, W. Jantsch
Antiferromagnetic Phase of the Two-Dimensional Electron Gas
World Scientific, in print

W. Jantsch, G. Kocher, L. Palmetshofer, H. Przybylinska, M. Stepikhova, H. Preier
Optimization of Er Centres in Si for Reverse Biased Light Emitting Diodes
Mat. Sci. and Eng. B, in print

H. Przybylinska, W. Jantsch, A. Kozanecki
Site Selective Excitation of Er-Implanted GaN
Mat. Sci. and Eng. B, in print



Micro- and Nanostructure Research: Cleanroom Linz 99

32.

33.

34.

K. Hingerl et al.
In-situ observation of stress relaxation in CdTe/ZnTe heterostructures by

reflectance-difference spectroscpy,
Appl. Phys. Lett (2001). Accepted (submitted 2000).

K. Hingerl, R.E. Balderas-Navarro, A. Bonanni, P. Tichopadek and W. G. Schmidt
On the Origin of Resonance Features in Reflectance Difference Data of

Silicon

Appl. Surf. Science, in print

R. E. Balderas-Navarro, K. Hingerl, A. Bonanni, and H.

In situ observation of the onset of dislocations in CdTe/ZnTe
heterostructures

Appl. Phys. Lett., in print

Presentations
Invited Talks:

1.

G. Bauer

”Si-Ge based heterostructures for optoelectronic applications”

Conference on IV-VI Heterostructures, Universitée Paris Sud, Orsay, 06.-07. Juli
2000.

G. Bauer, V. Holy, J. Stangl, G. Springholz, A.A. Darhuber, M. Pinczolits
"Strain-induced self-organized growth of nanostructures: from step-bunching to
ordering in quantum dot superlattices”

27th Conference on the Physics and Chemistry of Semiconductor Interfaces, Salt

Lake City, Utah, 16.-20. Jan. 2000.

G. Brunthaler
"Metal-insulator Phase Transition in Two Dimensions"
Instituts Kolloquium, Orsted Institut, Kopenhagen, Ddnemark, 16. Feb. 2000.

G. Springholz
"Controlling of vertical and lateral ordering in self-organized PbSe quantum dot
superlattices "
Fall Meeting of the Materials Research Society, 26.11.-1.12.2000, Boston, USA.

. G. Springholz, M. Pinczolits, V. Holy. P. Mayer, G. Bauer, H. Kang, L. Salamanca-

Riba

"Vertical and lateral correlations formed in self-organized quantum dot
superlattices"

25th International Conference on the Physics of Semiconductors, 17.-22.9.2000,
Osaka, Japan.

G. Springholz, M. Pinczolits, V. Holy and G. Bauer

"Lateral and vertical ordering in self-organized quantum dot superlattices "
18th General Conference of the Condensed Matter Division of the European
Physical Society, 13.-17.3.2000, Montreux, Switzerland.

G. Springholz, M. Pinczolits, V. Holy and G. Bauer
"Vertical and lateral correlations in self-organized quantum dot superlattices"



100 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

10.

11.

12.

13.

14.

15.

16.

17.

18.

Spring Meeting of the German Physical Society, 26.-31.3.2000, Regensburg,
Germany.

G. Springholz, M. Pinczolits, V. Holy and G. Bauer

"Vertical and lateral correlations in self-organized quantum dot superlattices"

11th International Winterschool on New Developments in Solid State Physics — Low
Dimensional Systems: Fundamentals and Applications, 21.-25.2.2000, Mauterndorf,
Austria.

G. Springholz

"Vertikale und Laterale Ordnung in selbst-organisierten Halbleiter-Quantenpunkt
Ubergittern"

Seminar at the Phyiscs Department of the Ludwig-Maximilians Universitét
Miinchen, 25.5.2000

G. Springholz (seminar talk)

"Molecular beam epitaxy of self-organized semiconductor nanostructures”
Institut fiir Festkorperphysik der Technischen Universitit Graz, 14.1.2000, Graz,
Austria.

W. Jantsch
Towards Si optoelectronics
Physikkolloquium Universitit Amsterdam, 27. 2. 2000

W. Jantsch
ESR-Untersuchungen an zweidimensionalen Halbleiterstrukturen
Seminar Universitdt Regensburg, 9. 6. 2000

W. Jantsch, G. Kocher, L. Palmetshofer, H. Przybylinska, M. Stepikhova, H. Preier
Optimization of Er centres in Si for reverse biased light emitting diodes
E-MRS 2000

A. Kozanecki, B.J. Sealy, K. Homewood, S. Ledain, W. Jantsch, D. Kuritsyn
Sensitization of the 1.54 pm luminescence of Er in SiOg films by Yb and Si
nanocrystals

E-MRS 2000

W. Jantsch, Z. Wilamowski, N. Sandersfeld, F. Schiffler

Conduction electron spin resonance — a new tool to investigate the two-dimensional
electron gas

Mesospin 2000, Cortona, Italy

K. Hingerl

Influence of anisotropic strain on critical point resonances in reflectance interfaces
Workshop on Optical Characterization of Semiconductor Interfaces

Park City, Utah, Oct. 2000

T. Schwarzl, W. Heiss, G. Springholz
1V-VI semiconductor based vertical Bragg microcavities
Seminar Universitdt Bayreuth, 8. 6. 2000

K. Hingerl, R.E. Balderas-Navarro, A. Bonanni
Influence of Anisotropic strain oN Critical Point Resonances in Reflectance
Difference Data



Micro- and Nanostructure Research: Cleanroom Linz 101

Park City, Utah, Workshop on Optical Characterization of Semiconductor
Interfaces, 15.-18.10. 2000

Conference presentations (talks and posters):

1.

M. Aigle, H. Pascher, G. Springholz, M. Pinczolits, T. Schwarzl, W. Heiss, and G.
Bauer

"Optical characterization of self-organized PbSe/PbEuTe quantum dot
superlattices"

International Conference on Semiconductor Quantum Dots, 31.7.-3.8.2000,
Miinchen, BRD.

A. Daniel, V. Holy, Y. Zhuang, T. Roch, J. Grenzer, Z. Bochnicek, G. Bauer
“Grazing incidence study of strain modulations in Si due to patterned SiO,”
X-TOP, Ustron, Polen

. A.Daniel, Y. Zhuang, T. Roch, J. Stangl, G. Bauer, C. Schelling, F. Schéffler, J.

Grenzer, U. Pietsch, V. Holy

“Study of depth dependent in-plane strain relaxation on Si/SiGe and SiO, wires
using grazing incidence diffraction  (Poster)

HASYLAB User Meeting, Hamburg, Deutschland, Januar 2000.

V. Holy, J. Stangl, G. Springholz, M. Pinczolits, G. Bauer

"X-ray scattering from self-organized PbSe quantum dots in PbSe/PbEuTe
superlattices”

5" Biennial Conference on High Resolution X-ray Diffraction and Topography (X-
TOP 2000), 13-15" September 2000, Ustron-Jaszowiec, Polen

A. Prinz, G. Brunthaler, G. Bauer and V.M. Pudalov
"On the borders for quantum effects in high-mobility Si-MOS structures”,
25th Int. Conf. on the Physics of Semiconductors, Osaka, Japan 2000.

A. Raab and G. Springholz, (poster)

"Oswald Ripening of facetted self-assembled PbSe quantum dot during annealing"
International Conference on Semiconductor Quantum Dots, 31.7.-3.8.2000,
Miinchen, BRD.

T. Roch, V. Holy, J. Stangl, E. Hoflinger, A. Daniel, G. Bauer, 1. Kegel, H. Metzger,
J. Zhu, K. Brunner, G. Abstreiter

"Structural investigations on self-organized Si/SiGe islands by grazing incidence
small angle x-ray scattering”,

International Conference on Semiconductor Quantum Dots, July 31- August 3, 2000,
Munich, Germany

T. Roch, V. Holy, A. Daniel, E. Hoflinger, M. Meduna, T.H. Metzger, G. Bauer, J.
Zhu, K. Brunner, G. Abstreiter

" X-ray Scattering Studies on Self-organized Wires in SiGe/Si Multilayers",

5™ Bienial Conference on High Resolution X-ray Diffraction and Topography, 13-
15 September 2000, Ustron-Jaszowiec, Poland,

T. Roch, A. Daniel, E. Hoflinger, G. Bauer, J. Zhu, K. Brunner, G. Abstreiter
“X-ray reflectivity on self-organized Si/SiGe wires *“ (Poster)
HASYLAB User Meeting, Hamburg, Deutschland, Januar 2000.



102 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

10. G. Springholz, V. Holy, P. Simicek, P. Mayer, M. Pinczolits, and G. Bauer
“Modeling of vertical and lateral correlations in self-organizes quantumd dot
superlattices: Finite size effects and the influence of the elastic anisotropy”
International Conference on Semiconductor Quantum Dots, 31.7.-3.8.2000,
Miinchen, BRD.

11. G. Springholz, T. Schwarzl, W. Heiss, M. Aigle, and H. Pascher
"Molecular beam epitaxy of lead salt-based vertical cavity surface emitting
lasers for the 4 - 6 um spectral region"
11™ International Conference on Molecular Beam Epitaxy, 10.15.9.2000, Beijing,
China

12. G. Springholz, M. Pinczolits, V. Holy, P. Mayer, G. Bauer, H. Kang, and L.
Salamanca-Riba
"Phase diagram and tuning of lateral and vertical order in self-organized PbSe
quantum dot superlattices"”
11™ International Conference on Molecular Beam Epitaxy, 10.15.9.2000, Beijing,
China

13. G. Springholz, V. Holy, P. Mayer, and G. Bauer
" Modeling of vertical and lateral ordering in self-organized quantum dot
superlattices: Finite size effects and the influence of the elastic anisotropy"
11™ International Conference on Molecular Beam Epitaxy, 10.15.9.2000, Beijing,
China

14. G. Springholz, W. Heil}, and G. Prechtl
"Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers"”
Fall Meeting of the Materials Research Society, 26.11.-1.12.2000, Boston, USA.

15. G. Springholz, T. Schwarzl, W. Heiss, M. Aigle and H. Pascher
“Molecular beam epitaxy of vertical cavity surrface emitting PbSe quantum dot
lasers for the mid infrared spectral region”
Fall Meeting of the Materials Research Society, 26.11.-1.12.2000, Boston, USA.

16. G. Springholz, M. Pinczolits, V. Holy, P. Mayer, G. Bauer, H. H. Kang, L.
Salamanca-Riba (Poster)
"Scaling behavior and phase diagram of lateral and vertical ordering in self-
organized
PbSe quantum dot superlattices"”
International Conference on Semiconductor Quantum Dots, 31.7.-3.8.2000,
Miinchen, BRD.

17.J. Stangl, T. Roch ,A. Daniel, M.Pinczolits, G. Springholz, G. Bauer, 1. Kegel, T.H.
Metzger
"Investigations of quantum dot multilayers with grazing incidence small angle

scattering: shape and ordering”,
10™ ESRF Users* Meeting, 8.-12.2.2000, Grenoble

18. J. Stangl, T. Roch, A. Daniel, M. Pinczolits, G. Bauer, 1. Kegel, T.H. Mtezger, D.
Smilgies
“Investigation of quantum dot multilayers with grazing incidence small angle

scattering: shape and ordering” (Poster)
ESRF User Meeting, Grenoble, Frankreich, Februar 2000.



Micro- and Nanostructure Research: Cleanroom Linz 103

19.J. Stangl, A. Daniel, V. Holy, G. Bauer, 1. Kegel, T.H. Metzger, T. Wiebach, O.G.
Schmidt, K. Eberl
“Composition and strain in freestanding Ge islands “ (Poster)
MRS Boston, USA

20.J. Stangl, V. Holy, A. Daniel, T. Roch, G. Bauer, T.H. Metzger, J. Zhu, K. Brunner,
G. Abstreiter
“Shape and size of buried SiGe islands “
25th International Conference on the Physics of Semiconductors, 17.-22.9.2000,
Osaka, Japan.

21. K. Wiesauer and G. Springholz
"Scaling behavor in spiral growth of PbTe (111) under conditions far from
thermodynamic equilibrium"
Spring Meeting of the German Physical Society, 26.-31.3.2000, Regensburg,
Germany.

22. K. Wiesauer and G. Springholz
Spiral growth in molecular beam epitaxy far from thermodynamic equilibrium:
Scaling behavior and growth mode transitions
11" International Conference on Molecular Beam Epitaxy, 10.15.9.2000, Beijing,
China

23. H. Przybylinska, W. Jantsch, A. Kozanecki
Site selective excitation of Er-implanted GaN
E-MRS 2000

24. 7. Wilamowski, W. Jantsch
Aniferromagnetic phase of the two-dimensional electron gas
ICPS 25, Osaka, Sept. 2000

25. W. Jantsch, Z. Wilamowski, N. Sandersfeld, F. Schéaffler
Evidence for screening breakdown near the metal-to-insulator transition in two
dimensions
ICPS 25, Osaka, Sept. 2000

26. Z. Wilamowski, W. Jantsch
Spin resonance properties of the two-dimensional electron gas
PASPS 2000, Sendai, Sept. 2000

27. W. Jantsch, Z. Wilamowski, N. Sandersfeld, F. Schéaffler
Conduction electron spin resonance — a new tool to investigate the two-dimensional
electron gas
50. Jahrestagung der OPG, Graz, Sept. 2000

28. E. Thor, M. Miihlberger, L. Palmetshofer, F. Schiffler, M. Gritsch
Capacitance-voltage profiling and deep-level transient spectroscopy on epitaxially
grown Si, SiGe, SiC, SiGeC heterostructures
50. Jahrestagung der OPG, Graz, Sept. 2000

29. K. Hingerl, R. Balderas-Navarro, W. Hilber, A. Bonanni
A model for resonance features at critical points in reflectance difference data
ICSFS-10, Princeton University, Princeton, USA, July 2000



104 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

30.

31.

32.

33.

34.

35.

36.

37.

38.

R.E. Balderas-Navarro, K. Hingerl, W. Hilber, D. Stifter, A. Bonanni, H. Sitter
In situ reflectance-difference spectroscopy of doped CdTe and ZnTe grown by
molecular beam epitaxy

27th Conf. Physics and Chemistry of Semiconductor Interfaces, Salt Lake City,
Utah, Jan. 2000

G. Springholz, T. Schwarzl, W. Heil}, M. Aigle, H. Pascher

Two-color vertical cavity surface emitting PbSe quantum dot laser for the mid
infrared

Material Research Society (MRS) 2000 Fall Meeting, Boston, USA, November 27 -
December 1, 2000

G. Springholz, T. Schwarzl, W. Heiss, M. Aigle, H. Pascher

Molecular beam epitaxy of lead-salt based vertical cavity surface emitting lasers for
the 4-6 um spectral region

11th International Conference on Molecular Beam Epitaxy (MBE-XI), Beijing,
China, September 10-15, 2000

T. Schwarzl, G. Springholz, M. Aigle, H. Pascher, W. Heiss
4-6 um vertical cavity surface emitting lasers based on lead salt compounds

European Conference on Lasers and Electro-Optics Europe 2000 (CLEO/Europe),
Nice, France, September 10-15, 2000

M. Aigle, H. Pascher, M. Pinczolits, G. Springholz, T. Schwarzl, W. Heiss, G. Bauer
Optical characterization of self-organized PbSe/Pb; .Eu,Te quantum dot
superlattices

International Conference on Semiconductor Quantum Dots (QD 2000), Munich,
Germany, July 31 - August 3, 2000

T. Schwarzl, W. Heil3, G. Springholz, M. Aigle, H. Pascher

Lead salt based vertical cavity surface emitting lasers for the 4 — 6 micron
wavelength range

42nd Electronics Materials Conference 2000 (EMC), Denver, USA, June 21 — 23,
2000

T. Schwarzl, W. Heiss, G. Springholz, S. Gianordoli, G. Strasser, M. Aigle, H.
Pascher Strongly detuned IV-VI microcavity and microdisk resonances: mode
splitting and lasing

25™ International Conference on the Physics of Semiconductors (ICPS 25), Osaka,
Japan, September 17 — 22, 2000

T. Schwarzl, W. Heil3, G. Springholz, M. Aigle, H. Pascher

Lead salt based vertical cavity surface emitting lasers for the 4 - 6 um wavelength
range

11th International Winterschool on New Developments in Solid State Physics:
“Low-Dimensional Systems: Fundamentals and Applications”, Mauterndorf,
February 21 — February 25, 2000

G. Springholz, W. Heiss, G. Prechtl

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers

MRS-2000 Fall Meeting, Boston, USA, (November 27-December 1, 2000)



Micro- and Nanostructure Research: Cleanroom Linz 105

39.

40.

41.

42.

43.

44.

45.

46.

47.

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers

25™ International Conference on the Physics of Semiconductors, Osaka, Japan
(September 17-22, 2000)

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers induced by magnetic polarons

The Int. Conf. on the Physics and Application of Spin-Related Phenomena in
Semiconductors 2000, Sendai, Japan (September 13-15, 2000)

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe due to magnetic polarons

Euroconference Spin Effects in Mesoscopic Systems, Cortona, Italy (June 28 — July
2, 2000EuTe epilayers

25™ International Conference on the Physics of Semiconductors, Osaka, Japan
(September 17-22, 2000)

W. Heiss, G. Prechtl, G. Springholz

Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe epilayers induced by magnetic polarons

The Int. Conf. on the Physics and Application of Spin-Related Phenomena in
Semiconductors 2000, Sendai, Japan (September 13-15, 2000)

W. Heiss, G. Prechtl, G. Springholz
Giant tunability of excitonic photoluminescence transitions in antiferromagnetic
EuTe due to magnetic polarons

Euroconference Spin Effects in Mesoscopic Systems, Cortona, Italy (June 28 — July
2,2000)

K.Hingerl*, R. Balderas, W. Hilber and A. Bonanni

A Model for Resonance features at critical points in reflectance difference data
International conference on solid films and surfaces

Princeton University Princeton, USA, July 9 - 13, 2000 ICSFS-10

23. R. E. Balderas-Navarro, K. Hingerl, W. Hilber, D. Stifter, A. Bonanni and H.
Sitter

In situ reflectance-difference spectroscopy of doped CdTe and ZnTe grown by
molecular beam epitaxy

27th Conference on the Physics and Chemistry of Semiconductor Interfaces.Salt
Lake City, Utah 16-20 January 2000

C. G. Diskus, A. Stelzer, C. Gamsjiger, E. Kolmhofer, K. Liibke und H.W. Thim,
Phasenmessungen an Mikrowellensignalen

Beitriige der Informationstagung Mikroelektronik, ME'99, Wien, Osterreichischer
Verband fiir Elektrotechnik, OVE-Schriftenreihe Nr. 23, S. 189-196. ISBN 3-
85133-019-6

A. Stelzer, C. G. Diskus, A. Fischer, K. Liibke und H. W. Thim,
Direkte Frequenzmessung an Mikrowellensignalen
Beitriige der Informationstagung Mikroelektronik, ME'99, Wien, Osterreichischer



106 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

48.

49.

50.

Verband fiir Elektrotechnik, OVE-Schriftenreihe Nr. 23, S. 233-240. ISBN 3-
85133-019-6

C. G. Diskus, A. Stelzer, K. Liibke, H.-W. Thim,

A Ka-Band Detector Diode with High Sensitivity

Proceedings of the Seminar Current Developments of Microelectronics 1999,
organized by the Society for Microelectronics (Gesellschaft fiir Mikroelektronik -
GMe), 3rd—6th March 1999, Bad Hofgastein, Austria, pp. 29-33. ISBN 3-901578-
04-8

H. W. Thim,

MMIC Research and Development at Austrian Universities

Proceedings of the Seminar Current Developments of Microelectronics 1999,
organized by the Society for Microelectronics (Gesellschaft fiir Mikroelektronik -
GMe), 3rd—6th March 1999, Bad Hofgastein, Austria, pp. 25-27. ISBN 3-901578-
04-8

E. Kolmhofer, M. Bergmair, C. Diskus, K. Luebke, A. Stelzer, and H. Thim,

Hot Electron Injection Field Effect Transistor

Digest to the 23rd Workshop on Compound Semiconductor Devices and Integrated
Circuits (WOCSDICE '99), May 2628, 1999, Chantilly, France, p. 145

Patents

1.

H. Thim, K. Liibke,

,Feldeffekttransistor mit injektionsbegrenzendem Sourcekontakt (Hot Electron
Injection Field Effect Transistor HEIFET)*

Osterreichisches Patent Nr. 407.451, erteilt am 6.12.2000

Doctor's Theses

1.

Dipl.Ing. Michael Pinczolits
“Self-Organized Epitaxial Growth of I[V-VI Quantum Dots and Quantum-Dot
Crystals”

Dipl.Ing. Julian Stangl
“High-resolution X-ray Diffraction Studies of Self-organized SiGe(C) Islands”

Dipl. Phys. Christoph Schelling
,Growth and characterization of self-organized and ,organized’ Si and Si; \Gex
nanostructures‘

Dipl.Ing. Heinz Seyringer
,Nanostrukturierung und Charakterisierung von Si/SiGe Heterostrukturen*
M.Sc. Yan Zhuang

“Fabrikation und Charakterisierung von lateral strukturierten Si/SiGe-
Heteroschichten”

Dipl.-Ing. Karin Bierleutgeb:
Herstellung und Charakterisierung ferromagnetischer Schichten



Micro- and Nanostructure Research: Cleanroom Linz 107

7. Dipl.-Ing. Andreas Stelzer, "Aufbau eines MikrowellenmeBsystems mit Sub-
Millimeter Genauigkeit unter Verwendung direkter Frequenzmessung und Six-Port
Phasenbestimmung", Linz, 2000.

Cooperations

Siemens Miinchen, Dr.Heide

Daimler Benz Reserach Laboratories Ulm, Dr. Presting, Dr. Konig
VOEST ALPINE, Linz, Dr.Angerer,

INFINEON Villach,

AMS Unterpremstitten

KEBA, Linz, Ing.G.Krippner

Institut fiir Halbleiterphysik, Frankfurt/Oder

Sektion Physik, Ludwig-Maximilians Universitdt Miinchen

A S AN L S e

Physics Department, Cornell University
.ETH, Ziirich
. ESRF Grenoble
. DESY, Hasylab, Hamburg
. FOM Institute Rijnhuizen, Niederlande
. Walter Schottky Institut, TU Miinchen
. IBM Research Center, Yorktown Heights
. Institut fiir Festkorperelektronik, TU Wien
. Philips Almelo, Niederlande
. Heriot Watt University, Edinburgh, Scotland

e e e e e e T e e
O 00 3 O »n B~ W N —= O

. University of Southampton, England

\®)
=)

. High Pressure Research Center, Warschau, Polen

\S)
—_

. Institue of Physics, Polish Academy of Sciences, Warschau

N
[\

. TU Berlin, Institut fiir Festkorperphysik

[\
[98)

. Universitdt Wiirzburg

[\
N

. Universitdt Bayreuth

[\
9]

. Universitdt Bremen

. Purdue University, Lafayette, IN, USA
. MIT, Cambridge, MA, USA

28. NIST, Gaithersburg, MD, USA

29. Nanoelectronics Research Center, University of Glasgow, Scotland

N
N O

30. University of Warwick, Coventry, England



108 G. Bauer, H. Heinrich, H. Thim, G. Brunthaler

31. North Carolina State University, NC, USA

32. IAF Freiburg

33. CENG Grenoble

34. Universitit Paderborn

35.INSA, Lyon

36. Université¢ de Montpellier

37. ELETTRA, Triest

38. Universiteit Instelling, Antwerpen, Niederlande

39. TASC Triest

40. ENEA, Roma

41. CNRSM-PASTIS, Brindisi

42. Akademie der Wissenschaften, Troits, Moskau

43. High Magnetic Field Lab., Grenoble

44, Siemens Miinchen, Zentrale Technik, Bereich Halbleiter
45. Fraunhofer-Institut (IAF) Freiburg (Chiptechnologie)
46. TU-Miinchen (Mikrowellentechnik)

47. Profactor, Steyr, Upper Austria



