Regensburg 2022 — DS

Wednesday

DS 13: Thin Film Applications 2

Time: Wednesday 9:30-10:45

DS 13.1 Wed 9:30 H14
Investigation of Production Techniques for Sputtered Tung-
sten Thin Films — eToBias ORTMANN!, ANDREAS ERHART!,
MARGARITA KazNacHEEvA!, ANGELINA KinasT!, ALEXANDER
1

LANGENKAMPER!, Luca Partavinal, Warter PorzeL!, Jo-
1

HANN Riescu?, Jonannes RoTHr!, NicoLE ScHERMER!, STEFAN
SCcHONERT!, RAIMUND STRAUss!, VicToriA WAGNER!, and ALEXAN-
pER WEx! — !Technische Universitit Miinchen, Physik Department
Lehrstuhl E15, James-Franck-StraRe 1, D-85748 Garching — 2Max-
Planck-Institut fiir Plasmaphysik, Boltzmannstrafie 2, D-85748 Garch-

ing bei Miinchen

Cryogenic rare event searches like the CRESST and the NUCLEUS
experiments use TES (Transition Edge Sensors) as phonon sensors to
read out their target crystals. This type of sensors utilizes the su-
perconducting phase transition of tungsten to measure the energy de-
posited in the absorbers. The most established method of production
for these films is electron beam physical vapor deposition. For future
large scale production the application of argon DC-magnetron sput-
tering is investigated in terms of film quality and reproducibility. The
most recent results of these investigations are presented. The research
was supported by the DFG through the Excellence Cluster ORIGINS
and the SFB1258, and the BMBF: 056A17WO4 and 05A17VTA.

DS 13.2 Wed 9:45 H14
Preparation of RuVO; alloy thin films and theirs uncooled
infrared detection performance — eHao Lul23, Yunsin Hg3,
and PETER J. KLARD'2 — lInstitute of Experimental Physics I, Justus-
Liebig-University, Giessen, Germany — 2Center for Materials Research
(ZfM), Justus-Liebig-University, Giessen, Germany — 3School of Ma-
terials Science and Engineering, Hubei University, Wuhan 430062,
China

Vanadium dioxide (VOz) films are the most popular materials for sens-
ing layers in uncooled IR detectors because of their high TCR of -2.0
% /K, low noise, low thermal conductivity. The monoclinic phase (M1)
of VO3 undergoes an insulator-to-metal transition at 341K which is ac-
companied by the crystal structure changing from tetragonal to rutile.
The structural phase transition exhibits a thermal hysteresis, which
reduces the sensitivity of the minimum temperature change detectable
indicative for the IR intensify. So we focused on decreasing the thermal
hysteresis width whilst increasing TCR, and carried out the following
study: (022) oriented RuVO2 alloy thin films were prepared on TiO2
(110) substrates by pulsed laser deposition. It was found that the ther-
mal hysteresis width of RuVO2(M1) for Ru content contents above
7% is smaller than for corresponding binary VO2. The TCR of such
RuVO; alloy films was -5.2%/K, and the thermal hysteresis was no
longer observable from electrical properties. This work demonstrates
the potential of VOo (M1) for the development of the IR detector.

DS 13.3 Wed 10:00 H14
Tracking the evolution of polarization in BiFeOg-based de-
vices — eMaRrvIN MULLER!, YEN-LIN Huanc?, SAUL VELEz3,
RAMAMOORTHY RaMmEsH?, MAaNFRED FiEBic!, and MORGAN
TrassiN! — 1Department of Materials, ETH Zurich, Switzerland
— 2Department of Material Science and Engineering, University of
California, Berkeley, USA — 3Department of Physics, Universidad

Autonoma de Madrid, Spain

The integration of magnetoelectric multiferroics, hosting coexisting
and coupled ferromagnetic and ferroelectric orders, into magnetoelec-
tric spin-orbit logic devices holds promises for unprecedented perfor-
mance and reduction of energy consumption by several orders of mag-
nitude. While static properties such as the coercive electric field have
been thoroughly studied and optimized, investigations on the evolution
of the ferroic orders during electric-field switching cycles are sparse.

Location: H14

Here, we study the three-dimensional evolution of the net polar-
ization in the technologically highly relevant magnetoelectric mate-
rial Lag.15Bio.g5FeOs. Using optical second-harmonic generation mi-
croscopy, we access the polarization of the films integrated in capacitor
heterostructures operando. We demonstrate that electric-field train-
ing results in a spontaneous domain ordering and a giant enhance-
ment of the net in-plane polarization in Lag.15Bip.s5FeO3. Finally,
we distinguish between the behavior of the in-plane and out-of-plane
polarization during the electric poling. Our investigations thus give
unprecedented insights into the polarization dynamics in integrated
BiFeO3-based devices.

DS 13.4 Wed 10:15 H14
Photoelectrochemical properties of CuBi204-based elec-
trodes prepared via spin-coating for solar water splitting. —
eFraNCEsco CADDEO, MARcO KRUEGER, SoPHIE MEDICUS, CARINA
HebpricH, RoBERT ZIEROLD, and DoroTta Kozies — University of
Hamburg, Institute of Nanostructure and Solid State Physics Luruper
Chaussee 149, D-22761 Hamburg, Germany

Photoelectrochemical (PEC) water splitting is one of the most promis-
ing technologies for the conversion of solar energy into hydrogen gas,
which can be stored and used on demand as a fuel with net-zero CO2
emissions. Copper bismuth oxide (CuBi204) is recently emerging as
a promising metal-oxide to be used as a light harvesting material in
the photocathode of a PEC cell and is attracting increasing attention
due to its well-suited bandgap of ca. 1.8 €V, its conduction band posi-
tion of -0.7 V vs RHE (Reversible Hydrogen Electrode) and its highly
anodic onset potential of ca. 0.8 V vs RHE, which makes it an ideal
material to be implemented in a tandem device for unassisted solar wa-
ter splitting. In our labs, we have developed a spin-coating procedure
that allows us to fabricate highly uniform CuBi204 films with pure
crystalline phase and various thicknesses on top of fluorine-doped tin
oxide coated glass (FTO) used as a support. During my presentation,
I will talk about recent results on the synthesis, characterization and
photoelectrochemical properties of CuBi204 based photo-electrodes
protected with a uniform coating of TiO2 overlayer deposited using
Atomic Layer Deposition (ALD).

DS 13.5 Wed 10:30 H14
Growth and electrical properties of sputtered gallium oxide
device — eAMAN BAUNTHIYAL, MARCO SCHOWALTER, THORSTEN
MEHRTENS, ANDREAS ROSENAUER, SEYED MaAJiD MAHDIAN, JON-
Orar KrispoNEIT, and JENS FarLTA — Institute of Solid State Physics,
University of Bremen, Germany

Due to the scalability limitations of conventional semiconductor based
devices, there is a high demand for powerful memory devices. Resistive
switching (RS) is a promising phenomenon especially for future resis-
tance random access memories. In the last few years, gallium oxide
has attracted the interest of researchers toward RS applications due to
its very large breakdown voltage and concentration sensitive to oxygen
content. In this work, we present devices with RF sputtered gallium
oxide on ultra smooth Ru/Al2O3 for non-volatile RAMs.

Sputter deposition of gallium oxide on Ru(0001)/Al>O3 at 400°C
results in the good crystallinity with diffraction spots matching the
B-Gaz 03 structure as confirmed by transmission electron diffraction
(TED). For device completion, top electrodes (TE) were fabricated by
depositing Al/Ag using the e-beam evaporation. X-ray photoelectron
spectroscopy (XPS) confirmed a very large amount of oxygen vacan-
cies in gallium oxide film. A RS behaviour in Al TE devices with
an ON/OFF ratio of more than 10% is suggested to be related to for-
mation/rupture of oxygen vacancies filaments. In the case of Ag TE
devices, RS is assigned to electro-metallization of Ag electrode. The
stable endurance cycle and long retention time of > 10* seconds qualify
these devices as a future prototype for non volatile ReRAMs.



