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HL 92.1 Thu 16:00 Poster A
Nanostructured metal oxides for hybrid solar cells — eJuLIAN
ReINDLY, JoNnas WEICKERT!, ANDREAS WISNETZ, SOPHIA BETZLER?,
CHRISTINA ScHEU?, and Lukas ScumipT-MENDE! — 'Hybrid Nanos-
tructures, FB Physik, Universitiat Konstanz — 2Department of Chem-

istry and Center for Nanoscience, LMU Miinchen

Organic solar cells are an interesting technology to realize low-cost pho-
tovoltaics on a large scale. Even though efficiencies beyond 8 % have
been achieved with a mixed film of donor and acceptor for thin films of
about 100 nm, the unordered inner morphology of the active layer has
detrimental effects in thicker layers due to more pronounced charge
trapping and charge carrier recombination. A promising approach to
realize thicker active layers with accordingly higher absorptivity is the
hybrid solar cell concept, where the organic donor is substituted by
a wide band gap metal oxide like titania (TiO2). Due to the small
exciton diffusion length in organic semiconductors of usually 10-20 nm
a structured donor-acceptor interface with this dimension is supposed
to support efficient exciton separation and therefore lead to decreased
recombination in these devices.

Here we present different approaches of fabricating a structured hy-
brid solar cell where we use either structured TiO2 wires with control-
lable dimensions or a structured transparent electrode underneath a
thin TiO2 layer. The first attempt provides a crystalline acceptor ma-
trix whereas the latter takes advantage of short pathways for electrons
from the donor-acceptor interface to the collecting electrode.

HL 92.2 Thu 16:00 Poster A
Morphology and interdiffusion in organic donor-acceptor
blends studied by analytical TEM — eDiana Nanoval2:4 Do-
MINIK DAuMEZ?, LEvIN DIETERLE}34 MARTIN PFANNMOLLER®?,
Rasmus R. Scuroper®?, and Worrcane KowaLsky!?
nstitute for High-Frequency Technology, TU Braunschweig, Ger-
many — 2Kirchhoff-Institute for Physics, Heidelberg University, Ger-
many — 3CellNetworks, BioQuant, Heidelberg University, Germany
— 4InnovationLab GmbH, Heidelberg, Germany

We present a combined study of the morphology and its relation to
function on model devices of organic solar cells. The device char-
acteristics acquired from impedance spectroscopy are correlated with
the microstructural properties, obtained from analytical TEM. We
found a novel morphology of P3HT:PCBM by applying electron en-
ergy loss spectroscopy and electron spectroscopic imaging in the low
energy loss region. We observed a mixed-phase at the interface be-
tween the PCBM-rich and P3HT-rich phase, which seems to be crucial
for efficient charge separation. To study the phase separation kinet-
ics at the donor-acceptor interface, planar heterojunction samples of
P3HT/PCBM bi-layer assemblies were prepared and annealed at vari-
ous temperatures. In order to investigate the formation of a composite
phase at the bi-layer interface via TEM, we prepared cross-sections
by different methods, e.g. FIB-milling. We observed a change in the
interface structure due to recrystallization and interdiffusion during
annealing. This process leads to changes in the capacitance of the
bi-layer devices, which can be derived from the measured impedance
spectra.

HL 92.3 Thu 16:00 Poster A
Scanning Kelvin Probe Microscopy on FIB-milled crosssec-
tions of different organic photovoltaic devices — eCHRISTIAN
MoLLER!23 REBECCA SATVED23 MicHAEL ScHERER!23, MICHAEL
Krocer!3, and Worrcane KowaLskyl:2:3 HnnovationLab
GmbH, Heidelberg, Germany — 2Kirchhoff-Institut fiir Physik, Uni-
versity Heidelberg, Germany — SInstitut fiir Hochfrequenztechnik,
Technische Universitdt Braunschweig, Germany

Scanning Kelvin Probe Microscopy (SKPM) is a powerful tool to inves-
tigate the charge transport in organic devices and has been successfully
applied to Organic Field Effect Transistors (OFETs). Conventional
SKPM is restricted to the device’s surface. Hence we have developed
a new method to investigate device’s cross-sections by milling with
a Focused Ion Beam (FIB) and adjacent Scanning Probe Microscopy

Location: Poster A

(SPM) characterization. We applied this method to organic solar cells
and could reveal the potential distribution along the charge transport
path. Sample preparation and measurements were performed in-situ
in a combined SEM/FIB crossbeam system with an integrated SPM
to avoid sample degradation by ambient air.

HL 92.4 Thu 16:00 Poster A
Influence of intercalation on geminate and nongemi-
nate recombination in organic bulk heterojunction solar
cells — eBENEDIKT ALLENDORF', ANDREAS ZUsSAN!, VLADIMIR
DvyakoNnov!h2, and CarsTEN DEIBEL! — !Experimental Physics VI,
Julius-Maximilians-University of Wiirzburg, D-97074 Wiirzburg —
2Bavarian Centre for Applied Energy Research e.V. (ZAE Bayern),

D-97074 Wiirzburg

The fundamental understanding of charge carrier generation and re-
combination is one of the key issues for further optimization of organic
photovoltaics. Generation of free charge carriers with a high yield is a
crucial step to ensure high power conversion efficiencies. We study how
it is influenced by the morphology of the photoactive layer. We pro-
cessed organic bulk heterojunction solar cells from blends of poly(2,5-
bis(3-hexadecylthiophen-2-yl)thieno[3,2-b|thiophene) (PBTTT) with
different fullerene acceptors. The blend of PBTTT donor with phenyl-
C71-butyric acid methyl ester (PC71BM) leads to intercalation of the
acceptor molecules between the side chains of the conjugated poly-
mers. In contrast, the bisadduct of phenyl-C61-butyric acid methyl
ester (bis-PCg1BM) as acceptor material does not intercalate due to
its larger volume. By means of time delayed collection field (TDCF)
measurements we gain insight into the field dependence of polaron
pair dissociation as well as into nongeminate recombination. Finally,
we discuss the influence of intercalating and non—intercalating accep-
tors on generation and recombination of free charge carriers in organic
solar cells.

HL 92.5 Thu 16:00 Poster A
Modeling disordered morphologies in organic semiconductors
— eToBias NEumaNN!, DeNnts DaniLov!, CHRISTIAN LENNARTZZ,
and WoLrcane WENzEL! — 'KIT Campus Nord Gebdude 640 D-

76344 Eggenstein-Leopoldshafen — 2BASF Ludwigshafen

Organic thin film devices are investigated for many diverse applica-
tions, including light emitting diodes, organic photovoltaics and or-
ganic field effect transistors. Modeling of their properties on the basis
of their detailed molecular structure requires generation of represen-
tative morphologies for these systems, many of which are amorphous.
Because time-scales for the creation of morphologies are slow, we have
investigated a linear-scaling single-molecule deposition protocol which
generates disordered morphologies in a protocol that emulates vapor
deposition of molecular films. Here we have applied this protocol on
5 test systems, with and without post-processing of the individually
deposited molecules at every step. For the two simple systems, a no-
ble gas and buckminster fullerenes, we managed to deposit ordered
structures. Furthermore we investigated the properties of amorphous
structure of films made of Alq3, PCBM and Alpha-NPD molecules,
which are widely used in organic electronics, and compared our results
to molecular dynamics simulations for each molecule.

HL 92.6 Thu 16:00 Poster A
Texturization and Passivation of Monocrystalline Silicon
Wafers for High-Efficiency Solar Cells — eJaNn KeceL!2, MATH-
1as MEws?, HEIKE ANGERMANNZ, UTa STURZEBECHERS, and BERT
STEGEMANN! — !Hochschule fiir Technik und Wirtschaft, Berlin,
Germany — 2Helmholtz Zentrum Berlin, Berlin, Germany — 3CiS
Forschungsinstitut fiir Mikrosensorik und Photovoltaik GmbH, Erfurt,
Germany

Wet-chemical treatment of crystalline Si wafers for the preparation
of heterojunction solar cells are optimized with respect to low reflec-
tion losses, low recombination losses and long carrier lifetimes. It is
demonstrated that a joint optimization of both saw damage etch and
texture etch is necessary to control the optical and electronic proper-
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ties of the resulting pyramid morphology. Effective surface passivation
is achieved by deposition of intrinsic amorphous Si (a-Si:H(i)) layers.
We demonstrate that optimized parameters for deposition of a-Si:H(i)
on planar wafers can be transferred to the deposition on textured sub-
strates. Moreover, the influence of the deposition temperature on the
optical layer properties is elucidated, and the impact of post-deposition
plasma-hydrogenation and annealing on the charge carrier lifetime and
the implied open-circuit voltage is revealed.

HL 92.7 Thu 16:00 Poster A
Investigating the infrared conversion efficiency of Black
Silicon solar cells by measuring the differential spec-
tral responsivity (DSR) — eKay-MicHaEL GUNTHER!, STEFAN
WINTERZ, THOMAS GIMPEL?, WoLFGANG ScHADEM3, and STEFAN
KoNTERMANN? — !Clausthal University of Technology, EFZN, Am
Stollen 19B, 38640 Goslar, Germany — 2PTB Braunschweig, Bun-
desallee 100, 38116 Braunschweig, Germany — 3Fraunhofer Heinrich
Hertz Institute, Am Stollen 19B, 38640 Goslar, Germany

Exposing a silicon surface to femtosecond-laser pulses under a SF6 at-
mosphere leads to the incorporation of sulfur, which acts as a donor.
After several pulses on the same spot, the surface becomes roughened.
Therefore, with a single fabrication step, a pn-junction as well as a low
reflecting surface can be created. This material is called Black Silicon.
Previous works showed, that Black Silicon has a very high absorptance
in the infrared region. It is believed, that high concentrations of sulfur
states lead to the formation of an intraband within the bandgap.

To investigate the conversion efficiency of a Black Silicon Solar cell
in the infrared, we measure the differential spectral responsivity in the
range from 280 to 1200 nm. Compared to a standard high efficiency
silicon solar cell, the Black Silicon cell of the same size exhibits a sig-
nificantly increasing spectral responsivity above 1030 nm and even a
higher spectral responsivity above 1150 nm.

HL 92.8 Thu 16:00 Poster A
Investigation of the sulfur doping profile of femtosecond-
laserdoped Black Silicon solar cells — eKay-MIicHAEL
GonTHER!, ALEXANDER Bowmm2, Tnomas GivpeL?, MIcHAL
Scuurz!, HoLger Fritze!, WoLrcaNnc ScHADE!2, and STEFAN
KoNTERMANN? — !Clausthal University of Technology, EFZN, Am
Stollen 19B, 38640 Goslar, Germany — 2Fraunhofer Heinrich Hertz
Institute, Am Stollen 19B, 38640 Goslar, Germany

Irradiating silicon with femtosecond-laser pulses under a SF6 atmo-
sphere leads to the incorporation of sulfur and a structured surface.
Very high sulfur concentrations can be achieved and an enhanced ab-
sorptance in the infrared spectral region is observed. This material is
called Black Silicon and is used to fabricate solar cells and infrared
photodetectors.

In this work, we investigate the sulfur doping profile of Black Silicon
with 5 pulses per spot with secondary ion mass spectroscopy (SIMS)
and capacitance-voltage spectroscopy (CV). Due to the strong surface
roughness and the intrinsic pn-junction of the material, we applied a
CV technique which uses impedance spectroscopy (IS) to compensate
for additional space charges and series resistances. We compare sam-
ples with different annealing steps and different process atmospheres
and we show that only a part of the incorporated sulfur is electrically
active.

HL 92.9 Thu 16:00 Poster A
Optimization of indium tin oxide-free semitransparent
polymer-based solar cells — e¢VERENA WILKENS!, ANTONIO Es-
PANA PETATAN!, SEBASTIAN WILKEN!, KAMBULAKWAO CHAKANGAZ,
OMID MADANI GHAHFAROKHIZ, KARSTEN VON MAYDELL?, JURGEN
Parisi!, and HoLcER BOrRcHERT! — 1 University of Oldenburg, Dept.
of Physics, Energy and Semiconductor Research Laboratory, 26111
Oldenburg, Germany — 2Next Energy, EWE-Forschungszentrum fiir
Energietechnologie e.V., 26129 Oldenburg, Germany

The absorption of conjugated polymers is usually limited to the vis-
ible range, which leads to lower photocurrents of polymer-based or-
ganic solar cells (OSCs), compared to established technologies based
on inorganic semiconductors. On the other hand, such narrow absorp-
tion profiles enable the realization of semitransparent devices, which
can be utilized in power-generating window applications. The most
challenging issue for that purpose is the development of almost trans-
parent contacts with sufficient electrical properties. Here, we present
semitransparent OSCs based on poly(3-hexylthiophene) (P3HT) and
phenyl-Cg1-butyric acid methyl ester (PCBM), which are free from
the expensive transparent conductor indium tin oxide (ITO). Instead

of ITO, we report on the application of aluminum-doped zinc oxide
(Zn0O:Al), prepared by dc-magnetron sputtering. As hole contact,
ultra-thin films (e.g. Ag or Au) with an adequate transparency in
the required wavelength regime were used. We introduced additional
interfacial layers like molybdenum oxide (MoO3) and tungsten oxide
(WO3), in order to improve charge extraction and light incoupling.

HL 92.10 Thu 16:00 Poster A
Application of CulnS; and ZnO nanoparticles in colloidal
quantum dot photovoltaics — eéDOROTHEA SCHEUNEMANN, SE-
BASTIAN WILKEN, Karja FRrREVERT, FLORIAN WiTT, HOLGER
BorcHERT, and JURGEN PaRist — University of Oldenburg, Depart-
ment of Physics, Energy and Semiconductor Research Laboratory,
26111 Oldenburg

Colloidal quantum dots (CQD) are attractive for photovoltaics because
of their solution processability and spectral tunability due to quantum
size effects. Rapid advances in CQD photovoltaics in the recent years
have led to high power conversion efficiencies. Previous works mainly
focused on highly toxic materials containing cadmium or lead which
might limit their possible application. One promising alternative mate-
rial is CulnS2 (CIS) which has shown attractive device performance in
thin film solar cells. Here, we present solution processed CIS nanopar-
ticles as absorber layer in nanocrystal based solar cells. In order to
achieve efficient charge separation we use a heterojunction based on a
bilayer structure of CIS and intrinsically n-doped ZnO nanocrystals.
One issue in thin film photovoltaics is the optimization of the absorber
thickness, taking into account light absorption as well as charge car-
rier collection. Therefore, we determined the absorption coefficient
and transport properties which can serve as input parameters into an
electro-optical simulation in order to determine the optimal absorber
thickness.

HL 92.11 Thu 16:00 Poster A
Investigation of stacked elemental layers for Cu(In,Ga)Ses
thin film preparation by rapid thermal selenization —
e CHRISTIANE STROTH, JORG OHLAND, ULF MIKOLAJCZAK, THOMAS
MAaDENA, JAN KELLER, JURGEN PARIisi, MArRIA HAMMER, and INGO
RIEDEL — Energy and Semiconductor Research Laboratory, Depart-
ment of Physics, University of Oldenburg, 26111 Oldenburg, Germany

Rapid thermal selenization of pure metallic (Cu-In-Ga) or selenium-
containing (Cu-In-Ga-Se) precursors is a favorable method to fabricate
Cu(In,Ga)Sez absorber films for application in thin film solar cells.
Because of its upscaling potential and the short process time it is a
promising approach for the fabrication of CIGSe photovoltaic modules
on industrial scale.

As a preliminary work for prospective plasma-enhanced selenization
of stacked elemental layers (SEL) the elements copper, indium and
gallium were sequentially deposited on molybdenum coated soda-lime
glass by thermal evaporation. The stacking order was varied and the
precursors were annealed with different heating rates. Morphology, el-
emental depth distribution and phases of the layers were investigated
before and after annealing using scanning electron microscopy, energy-
dispersive X-ray spectroscopy and X-ray diffraction. Furthermore the
influence of different heating rates on phase transitions during anneal-
ing was studied by in-situ X-ray diffraction.

HL 92.12 Thu 16:00 Poster A
Temperature-dependent quantum efficiency measurements
on Cu(In,Ga)Se; thin film solar cells — ¢THORSTEN SONNET,
JANET NEERKEN, DIRK OTTEKEN, JURGEN PARIsI, INco RIEDEL, and
MariaA HAMMER — Energy and Semiconductor Research Laboratory,
Department of Physics, University of Oldenburg, 26111 Oldenburg,
Germany

Solar cells based on Cu(In,Ga)Ses absorber layers demonstrate high
power conversion efficiencies around 20%. However, solar cells ob-
tained from industrial production exhibit lower efficiencies. In order to
understand the physical mechanisms, the characterization of internal
and external losses of the solar cell is important. While the tempera-
ture dependence of the open circuit voltage of the cells is an established
tool to characterize recombination processes, the fact of a temperature
dependent photocurrent is often overlooked. In order to characterize
the collection efficiency, temperature-dependent internal quantum effi-
ciency (IQE(T)) measurements were performed. The spectral response
of the sample is measured within a temperature range from 100 K to
300 K. A reference cell and reflectance measurements of the sample
at room temperature are used to calculate the internal quantum effi-
ciency. From these measurements the temperature-dependent carrier
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diffusion length and thus the minority carrier lifetime can be extracted.

HL 92.13 Thu 16:00 Poster A
Evolution of the performance parameters of Cu(In,Ga)Se2
solar cells during light soaking at different temperatures
— @JOHANNES SCHONEBERG, JORG OHLAND, JANET NEERKEN, JAN
KELLER, JURGEN PARIsi, MArRIA HAMMER, and INGo RIEDEL — De-
partment of Physics, University of Oldenburg, 26111 Oldenburg, Ger-
many

Among all thin film photovoltaic technologies high-efficiency solar cells
based on Cu(In,Ga)Se2 (CIGSe) absorber layers demonstrate the high-
est power conversion efficiencies around 20% . Metastabilities in device
performance of CIGSe solar cells might lead to considerable light- or
heat-induced variation of the solar cell parameters and therefore the
efficiency. The fact that devices from different manufacturers exhibit
more or less pronounced metastable behavior with different dynam-
ics makes the topic interesting for a detailed analysis. A systematic
study in which CIGSe solar the transient performance is monitored
during light soaking, annealing and operation at different voltage bias
will promote a more general understanding of the metastable device
behavior. In this work CIGSe solar cells were light soaked at different
light intensities and activation temperatures, while the performance
parameters are monitored in a time series. From the results we in-
tend to derive the activation energy between the relaxed and the light
soaked states.

HL 92.14 Thu 16:00 Poster A
Investigation of defect energies of co-evaporated CIGSe so-
lar cells — eNiLs NEUGEBOHRN, MARIA S. HAMMER, CHRISTIANE
STrOTH, JANET NEERKEN, JAN KELLER, JURGEN PaARisi, and INGO
RiEDEL — Energy and Semiconductor Research Laboratory, Depart-
ment of Physics, University of Oldenburg, 26111 Oldenburg, Germany

CulnGaSesy thin film solar cells are a promising candidate for the next
generation low-cost and high efficiency solar cells. However, the rela-
tion between defect energies and the metastable/transient behavior of
the performance is still an unsatisfyingly resolved issue. In CIGSe so-
lar cells various anomalies are observed, which can provide insights in
present defect dynamics, recombination mechanisms or possible trans-
port barriers. Examples are the so called roll over and cross over ef-
fects in temperature dependent current-voltage characteristics (IV(T))
and shifting defect energies in deep level transient (DLTS) and admit-
tance spectroscopy (AS(T)) depending on the conditioning of the solar
cell prior to the measurement. In order to accurately investigate the
impact of (pre-) conditioning, the defined initial or relaxed state of
high efficiency CIGSe solar cells have been characterized by aforemen-
tioned methods. The results of this study and first results for cells in
metastable conditions are presented.

HL 92.15 Thu 16:00 Poster A
Thin film GalN/Cu20 heterojunction solar cells — ePHILIPP
Hering, JurLiaNn BENz, DaANIEL REPPIN, MARTIN BECKER, and
Bruno MEYER — 1. phys. Inst., JLU-Giessen, Heinrich-Buff-Ring
16, 35392 Giessen

Due to its high absorption coefficient, non-toxicity, and the abundance
of its composing elements, cuprous oxide (Cu20) is a promising ab-
sorber material in photovoltaic devices, even despite of the relatively
large band gap (2.17 eV). With increasing success, more attention has
recently been paid to Zinc Oxide/Cuprous Oxide heterojunctions. At
higher forward voltages, however, the large conduction band offset im-
pedes the minority carrier current across the interface: The theoreti-
cally attainable efficiency is decreased by about 50%. As a way out, we
chose Gallium Nitride as window layer: It offers a conduction band off-
set of less than 0.2 eV in relation to Cu20. Our cells were manufactured
at room temperature by radio frequency sputter deposition of cuprous
oxide, utilizing a copper target under addition of oxygen on top of
Gallium Nitride templates. The templates consisted of a thin layer of
GaN:Si, grown on a sapphire substrate by metal organic chemical va-
por deposition. The sputtering was followed up by photolithographic
structuring. For device characterization Current/voltage curves were
obtained under AM1.5g illumination, different light intensities, as well
as various temperatures, and the external quantum efficiency mea-
sured.

HL 92.16 Thu 16:00 Poster A
Optical and electrical characterization of InP-based In-
GaAsP/InGaAs low bandgap multijunction solar cells —
eANJa Dosricu!, KLaus SCHWARZBURG!, AGNIESZKA Paszuk?, and

TroMAs HanNapPPELY23 — 1Helmholtz-Zentrum Berlin fiir Materi-

alien und Energie, Berlin — 2Technische Universitéit Ilmenau, Institut
fiir Physik, Fachgebiet Photovoltaik, Ilmenau — 3CiS Forschungsin-
stitut fiir Mikrosensorik und Photovoltaik, Erfurt

Since III-V semiconductor concentrator solar cells grown by MOVPE
become actually more attractive for terrestrial applications, it is a
great issue to increase the efficiency while costs are reduced. III-V
triple junction solar cells have demonstrated the highest conversion
efficiencies (>41%) of any photovoltaic technology to date. Higher
efficiencies can be achieved with a four-junction configuration, which
has optimized band gaps. This can be realized with a mechanically
stacked GaAs-based GaInP/GaAs top-tandem and an InP based In-
GaAsP/InGaAs bottom-tandem cell. Based on the latter two absorber
materials, a low bandgap tandem solar cell with optimized bandgaps
was developed. In the need for a suitable method to analyze our tan-
dem cells, we developed an apparatus that allows for a fast and conve-
nient evaluation of many cell performance parameters for illumination
intensities equivalent up to 50 suns. The experimental setup makes it
possible to measure all relevant data with the sample mounted on a
probe station and to address each subcell of the tandem individually.
Since the lifetime of minority carriers is one of the most important
properties we analyzed the lifetime with time- and spatially-resolved
photoluminescence.

HL 92.17 Thu 16:00 Poster A
Analysis of electronic subgap states in amorphous semi-
conductor oxides on the example of Zn-Sn-O — WOLFGANG
KoOrNER!, eDanieL F. Ursan!, and CHRisTIAN ELsisser!?2
IFraunhofer Institute for Mechanics of Materials IWM, Freiburg —
2IAM-ZBS, Karlsruhe Institute of Technology

A molecular dynamics and density-functional-theory study of amor-
phous Zn-Sn-O with focus on the use as transparent conducting ox-
ide material is presented. The amorphous structures generated by
MD are subsequently relaxed using the local-density-approximation of
DFT. The Zn/Sn ratio, the oxygen content and individual point de-
fects are investigated concerning their thermodynamic and electronic
properties and compared to the data for crystalline structures. Defect
levels in the electronic band structure of ZnO are analyzed in terms
of the density of states, which is calculated within the LDA and with
a self-interaction-correction. We relate the electronic sub-gap states,
which were recently observed experimentally, to structural features of
the amorphous samples. We find the valence band tail, caused by the
disordered O 2p orbitals, to be superimposed by deep defect states
that can be assigned to under-coordinated O atoms. Doping with H
atoms is found to suppress these states and improves the transparency.
The deep levels below the conduction band arise mainly from under-
coordinated Sn atoms or Zn—Sn pairs. The addition of oxygen can be
a possible route to reduce such defect levels.|2]

[1] W. Kérner, P. Gumbsch and C. Elsédsser, PRB (2012) accepted.

[2] W. Kérner and C. Elsdsser, Thin Solid Films (2012) submitted.

HL 92.18 Thu 16:00 Poster A
Defect states in amorphous silicon nitrides: a-Si3sN.H, —
eLrir Eric HinTzscHE!, GERALD JORDAN!, MARTIIN MARSMAN!,
MACHTELD LAMERs2, ARTHUR WEEBER?, and GEOrRG KREsSE! —
IUniversity of Vienna, Faculty of Physics and Center for Computa-
tional Materials Science, Sensengasse 8/12, A-1090 Vienna, Austria —

2ECN Solar Energy, P.O. Box 1, 1755 ZG Petten, Netherlands

Amorphous silicon nitrides are commonly deposited as passivation lay-
ers on Si based solar cells with their stoichiometries depending mainly
on the applied deposition process. By using ab initio molecular dynam-
ics simulations, we investigated important structural and electronic
properties, such as atomic coordination and electronic defect states,
for different silicon nitride stoichiometries. We found two dominant
defect classes in silicon nitrides: (a) under-coordinated Si atoms and
(b) states localized on Si-Si bonds. Furthermore, we observed that in
sub-stoichiometric silicon nitrides, percolation networks with longer Si
chains lead to a considerable number of delocalized defect states in the
band gap. While hydrogen can passivate under-coordinated Si atoms,
electronic defects related to the latter class are hardly changed. These
findings suggest that the dominant defect class also changes depending
on the stoichiometry and the concentration of hydrogen.

HL 92.19 Thu 16:00 Poster A
Formation energy of point defects with transition metal (TM
= Cr, Mn and Fe) doped barium titanate from first-principles
studies — SaNJEEV K. Navak!, eWAHEED A. Apeacso!, Hans T.
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LANGHAMMER2, and WoLFrRAM HERGERT! — lInstitute of Physics,

Martin Luther University Halle-Wittenberg, Von-Seckendorff-Platz 1,
06120 Halle, Germany — Z2Institute of Chemistry, Martin-Luther-
University Halle-Wittenberg, Kurt-Mothes-Str. 2, 06120 Halle, Ger-

many

We study the electronic properties of substitutional doped transition
metal (TM = Cr, Mn and Fe) in barium titanate from the first-
principles studies. We explore the stability of different valency states
for the TM dopants which are probabilistic in experimental conditions.
For such a consideration, we have modeled the system by charged su-
percells and also by possible charge compensation mechanism through
the presence of oxygen vacancy (Vg). The analysis on the stability
of defects is done by comparing the formation energy of defects. The
regular expression of the Zhang-Northrup formulation for the forma-
tion energy of charge defects is used in our calculation together with
the band gap correction. We use the Vienna ab initio simulation pack-
age (VASP). The supercell consists of 3x3x1 periodic repetition of
hexagonal BaTiO3 unit cell, which is the crystal structure of about 2
mol% TM-doped material at room temperature and normal pressure,
and constitute of 54 functional units of BaTiO3 where one Ti ion is
substituted by a TM ion. Thus the defect concentration we are dealing
with is about 1.85 mol% and this is in the range of experimental limits.

HL 92.20 Thu 16:00 Poster A

Metal organic chemical vapor deposition of GexSbyTez lay-

ers grown by using degermane — eSaLLy Riessb2, DANIELA
ScuLOssErRY 2, MicHAEL LuBBEND2, Toma Stoical2, MARTINA
voN DER AHEM2, KamiL Stabpexb?2, Anna Haas'2, and HiLpE
HARDTDEGEN'2 — 1Peter Griinberg Institut 9, Forschungszentrum

Jilich, 52425 Jiilich, Germany — 2JARA-Fundamentals of Future In-
formation Technology

GexSbyTez (GST) films grown on Si(111) substrates by epitaxy tend
to be polycrystalline and therefore rough. Especially the incorpora-
tion of Germanium in the films is problematic. Thin and smooth film
surfaces are however a prerequisite for memory applications. In the
past we demonstrated that the metal organic chemical vapor depo-
sition (MOCVD) growth of highly mismatched III/V materials such
as InAs/GaAs can be accomplished conformally, if a low temperature
growth process is used. This knowledge is transferred to MOCVD
growth of GST. To this end as a Ge precursor digermane was em-
ployed which is expected to decompose at low temperatures. Com-
mercial sources for Sb (triethylanthimony) and Te (diethyltellur) were
chosen, which are suitable for low temperature deposition. At first the
growth of Sb2Te3 layers was optimized. Than digermane was added to
the growth process. Growth was evaluated by SEM, XRD and Raman
measurements. It was found that GST can be deposited at the same
conditions as Sb2Te3. SEM pictures show well coalesced, trigonal crys-
talline structures and XRD measurements verify the integration of Ge.
The influence of growth parameters on layer growth will be presented.



