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Charge transfer effects in binary mixtures of organic semi-
conductors: DIP:F6-TCNNQ as a case study — ∙Giuliano
Duva1, Valentina Belova1, Alexander Hinderhofer1, Alexan-
der Gerlach1, Andreas Opitz2, Paul Beyer2, and Frank
Schreiber1 — 1Universität Tübingen, Institut für Angewandte
Physik, Auf der Morgenstelle 10, 72076 Tübingen (Germany) —
2Humboldt-Universität zu Berlin, Department of Physics, Brook-
Taylor-Str. 6, 12489 Berlin (Germany)
Binary mixtures of organic semiconductors have been studied in pla-
nar and bulk heterojunction architectures [1], and a correlation be-
tween the structural and optical properties has been found [2]. The
orientation of the molecular components of donor-acceptor type bi-
nary mixtures has been recently shown to have a dramatic impact
on charge-transfer efficiency [3]. However, charge transfer effects in
donor-acceptor organic systems have not been fully understood yet.
We use several experimental techniques to characterize the structure
and molecular orientation and identify charge-transfer effects within
systems of DIP as the donor and F6-TCNNQ as the acceptor, namely
in bulk heterojunction architecture. Remarkably, charge transfer ef-
fects studied by means of IR spectroscopy, UV-vis and spectroscopic
ellipsometry, and PL are related to structural properties of the films
obtained by means of XRR and GIXD together with morphological
characterization by means of AFM. [1]A. Hinderhofer and F. Schreiber,
Chem. Phys. Chem. 13 (2012);[2]K. Broch et al., J. Chem. Phys. 139
(2013);[3]G. Aghamohammadi et al., J. Phys. Chem. C 118 (2014).
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Orientation controlled growth of metal phthalocyanines and
their optical characterization — Jan Kuhnert, ∙Michael
Kothe, Wolfram Heimbrodt, and Gregor Witte — Faculty of
Physics and Materials Sciences Center, Philipps-Universität Marburg,
Renthof 5, D-35032 Marburg, Germany
Phthalocyanines in combination with metal oxides are promising ma-
terials for future electronic devices such as organic solar cells (OPV).
Despite their technological importance a microscopic understanding
of optoelectronic excitations in such hybrid systems has yet not been
achieved. To gain deeper insight ordered model systems with well-
defined interfaces are mandatory. In this contribution we have studied
the interrelation of structural and optical properties of Phthalocya-
nine thin films that were grown onto various substrates. Their struc-
ture were studied by means of XRD, AFM while the optical properties
were analyzed by continuous wave and time-resolved photolumines-
cence spectroscopy and absorption measurements.

DS 39.3 Thu 16:00 Poster F
Preparation and Characterisation of Crystalline C60 and Pen-
tacene Interfaces — ∙Andrea Karthäuser, Tobias Breuer, and
Gregor Witte — Molekulare Festkörperphysik, Philipps-Universität
Marburg, Renthof 7, D-35032 Marburg, Germany
Their tunable electronic properties as well as their high photon cross-
sections have resulted in increased research efforts in organic semi-
conductors. However, the complex nature of their interface charac-
teristics concering the correlation between structural and electronic
properties, has not yet been entirely elucidated, mostly due to the
lack of appropriate model systems. Here we report on the preparation
of such a model system of the donor-acceptor pair Pentacene (PEN,
C22H14) and Buckminster-Fullerene (C60). Two strikingly different
interfaces can be realised between these two compounds, due to their
different molecular geometry, which have been theoretically predicted
to strongly influence the stability of the interface formation [1] and
the electronic properties [2]. Depositing C60 on upright oriented PEN
grown on SiO2, causes pronounced step decoration and yields non-
crystalline C60 adlayers [3]. Here we reserved the system and deposited
PEN onto single crystalline C60 films that were grown on NaCl(100).
The resulting morphology and molecular orientation have been anal-
ysed by AFM, XRD and - after successfully transferring the films to
conducting substrates - also by NEXAFS spectroscopy.

[1] Fu, Y. T. et al. Adv. Mater. (2013), 25, 878. [2] Yi, Y. P. et
al. J. Am. Chem. Soc. (2009), 131, 15777. [3] Breuer, T. et al. ACS
Appl. Mater. Interfaces (2013), 5, 9740.
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Reactive Metal/Organic Interfaces Studied with HAX-
PES and Nanojoule Calorimetry — ∙Han Zhou1, Hans-Jörg
Drescher1, Min Chen1, Benedikt Klein1, Claudio Krug1,
Malte Zugermeier1, Malte Sachs1, Stefan Kachel1, Mihaela
Gorgoi2, and J. Michael Gottfried1 — 1Fachbereich Chemie,
Philipps Universität Marburg, Hans-Meerwein-Straße 4, 35032 Mar-
burg, Germany — 2Helmholtz-Zentrum Berlin für Materialien und
Energie GmbH, Hahn-Meitner-Platz 1, 14109 Berlin, Germany
Metal/organic interfaces are of the critical importance to the perfor-
mance of modern organic semiconductor devices. Besides the idealized
model systems with an atomically abrupt and chemically inert inter-
face, more realistic systems with the formation of extended diffusion
and reaction zones between metal and organic phase must be consid-
ered. These extended interfaces required bulk sensitive methods such
as Hard X-ray Photoelectron Spectroscopy (HAXPES) and Nanojoule
Calorimetry for investigation. Here, we report on the interfaces be-
tween (a) Ca and sexithiophene (6T) and (b) Co and tetraphenylpor-
phyrin (2HTPP), two model systems in which interface reactions were
observed. Ca in contact to 6T forms CaS, resulting in massive struc-
tural changes of the organic semiconductor. In contrast, the reaction
of Co with 2HTPP is much more specific and leads to the formation
of the complex CoTPP as a well-define product. Depth profiling with
HAXPES and complementary studies provide a comprehensive picture
of the chemical and electronic structure of the interfaces.
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Investigation of organic thin films of DIP and C60 mixtures
using in situ X-ray diffraction techniques — ∙Heiko Frank,
Christopher Lorch, Rupak Banerjee, Alexander Hinderhofer,
Alexander Gerlach, and Frank Schreiber — Institut für Ange-
wandte Physik, Universität Tübingen, Auf der Morgenstelle 10, 72076
Tübingen
Mixtures of organic semiconductors offer a variety of applications, in-
cluding devices such as photovoltaic cells [1]. The optical and elec-
tronical properties of such devices depend inter alia on the structure
of these mixtures and therefore on the preparation conditions [2,3].
Thus, understanding the structure of organic thin films is a key point
for the optimization of such systems.

In this work, we investigate organic thin films consisting of mixtures
of DIP and C60 with a molecular ratio of 1:1 on SiOx substrates. The
films are prepared using organic molecular beam deposition (OMBD)
and characterized in situ and in real-time [4] using X-ray reflectivity
(XRR) and grazing incidence X-ray diffraction (GIXD). Our results
indicate that the structural ordering of the mixed films has a strong
dependence on the kinetics of the growth, which can be influenced by
parameters like the temperature of the substrate, the total deposition
rate and the growth type (continuous vs. interrupted growth).

[1] J. Wagner et al., Adv. Funct. Mater. 20, 4295 (2010) [2] A.
Hinderhofer and F. Schreiber, ChemPhysChem 13, 628 (2012) [3] R.
Banerjee et al., Phys. Rev. Lett. 110, 185506 (2013) [4] S. Kowarik
et al., Europ. Phys. J. - Special Topics 167, 11 (2009)
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Electron-impact induced HF elimination in fluorinated
PAHs: Molecular building blocks for new carbon nanostruc-
tures — ∙Jürgen Weippert1, Seyithan Ulas1, Patrick Weis1,
Jean-Francois Greisch2, Konstantin Y. Amsharov3, Artur
Böttcher1, and Manfred M. Kappes1,2 — 1Institute of Physical
Chemistry, Karlsruhe Institute of Technology (KIT), Fritz-Haber-Weg
2, 76131 Karlsruhe, Germany — 2Institute of Nanotechnology, Karl-
sruhe Institute of Technology (KIT), Hermann-von-Helmholtz-Platz 1,
76344 Eggenstein-Leopoldshafen, Germany — 3University Erlangen-
Nürnberg, Institut für Organische Chemie, Henkestr. 42, 91054, Ger-
many
Electron-impact induced HF-elimination (EIIHF) from fluorinated
PAHs (F-PAHs) has been used to create curved molecular carbon
structures which cannot be accessed synthetically. We have stud-
ied this process using three F-PAHs: 𝐶26𝐻14𝐹2, 𝐶36𝐻15𝐹3 and
𝐶60𝐻21𝐹9. The products of the sequential EIIHF (𝐶26𝐻

+
12, 𝐶36𝐻

+
12

and 𝐶60𝐻
+
12) have been deposited mass-selectively onto HOPG sub-

strate and their electronic, thermodynamic and vibrational properties
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analysed by means of UPS, XPS, AFM, TDS and Raman spectroscopy.
For all studied molecules HF-elimination is the major fragmentation
channel. In contrast to large planar 𝐶60𝐻21𝐹9 molecules, the smaller
precursors were found to be entirely dehydrofluorinated upon 70𝑒𝑉
𝑒− impact. The hydrodefluorination of 𝐶60𝐻21𝐹9 molecules stops af-
ter the sixth EIIHF-step and the resulting products exhibit molecu-
lar structures (caps) of relevance for further (n,m)-selective growth of
SWCNT.
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CHARGE TRANSFER IN ORGANIC MIXED FILMS OF
DIINDENOPERYLENE AND PDIR-CN2 — ∙Valentina
Belova1, Giuliano Duva1, Paul Beyer2, Alexander
Hinderhofer1, Alexander Gerlach1, Frank Schreiber1, and
Andreas Opitz2 — 1Institut für Angewandte Physik, Universität
Tübingen, Auf der Morgenstelle 10, 72076 Tübingen, Germany —
2Department of Physics, Humboldt-Universität zu Berlin, Brook-
Taylor-Straße 6, 12489 Berlin, Germany
Interface doping by molecular charge transfer is a promising approach
to tune the electronic properties of organic semiconductors without
changing their molecular arrangement [1]. DIP (diindenoperylene) was
chosen as a prototypical donor with good charge transport properties
and optical contrast [2]. Since DIP (C32H14) possesses relatively high
ionization energy (5.35 eV) it requires strong acceptor like PDIR-CN2
(CxHyO4N4) with electron affinity 4.3 eV. We studied thin blended
(co-evaporated) films by structural and optical methods in order to
investigate charge transfer effect between the HOMO of DIP and the
LUMO of PDIR-CN2. Optical studies involved FTIR spectroscopy,
spectroscopic ellipsometry, UV-VIS absorption, as well as photolumi-
nescence (temperature dependent) and Raman spectroscopy. Struc-
tural and morphological characterisation of the mixed films was carried
out by X-ray diffraction and atomic force microscopy. Signatures of
intermolecular interaction in DIP:PDIR-CN2 mixtures are discussed.

[1] A. Hinderhofer/F. Schreiber, ChemPhysChem, 13, 628 (2012) [2]
J. Wagner et al., Adv. Funct. Mater. 20, 4295 (2010)
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Epitaxial TTF-TCNQ Thin Films on KCl(100): New Prepa-
ration Methods and Observation of Interface-Mediated Thin
Film Polymorph — ∙Alexander Mänz, Tobias Breuer, and
Gregor Witte — Molekulare Festkörperphysik, Fachbereich Physik,
Philipps-Universität Marburg, Renthof 7, 35032 Marburg
Though the bulk properties of the prototypical organic charge-transfer
complex Tetrathiafulvalene-Tetracyanoquinodimethane (TTF-TCNQ)
have been studied in detail, the influence of defects and crystallite size
on resulting electronic properties as well as an integration of these ma-
terials in organic thin film devices is barely explored. One important
requirement for such a comprehension is the precise control over crys-
tallite size and quality. In this study, we report on different strategies
to prepare crystalline TTF-TCNQ thin films and compare their struc-
tural quality. While conventional organic molecular beam deposition of
TTF-TCNQ onto KCl(100) substrates enables the growth of epitaxial
thin films with grain dimensions of up to 2 𝜇m, further enhancement
of the crystallite dimensions by raising the growth temperature is ther-
mally limited by vanishing sticking and onset of vaporization. Using
more sophisticated methods like hot wall evaporation, however, allows
to overcome these limitations and yields crystalline islands with ex-
tensions enhanced by two orders of magnitude. Furthermore, we iden-
tify and provide a full structure solution of a yet unknown interface-
mediated thin film polymorph of TTF-TCNQ, which is adopted in
films of thicknesses below 1 𝜇m.

DS 39.9 Thu 16:00 Poster F
Influence of graphene interlayer on CoPc/Pt(111) interface —
∙Małgorzata Polek1, Hilmar Adler1, Alexander Generalov2,
Mathias Glaser1, Milutin Ivanović1, Alexei Preobrajenski2,
Johannes Uihlein1, Heiko Peisert1, and Thomas Chassé1 —
1University of Tübingen, Institute of Physical and Theoretical Chem-
istry, Auf der Morgenstelle 18, 72076 Tübingen, Germany — 2MAX
IV Laboratory, Ole Römers väg 1, 22363 Lund, Sweden
In optoectronic devices based on organic semiconductors such as tran-
sition metal phthalocyanines (TMPcs), interactions at interfaces be-
tween organic molecules and metal substrates can significantly affect
the device performance. The introduction of graphene as an addi-
tional buffer layer can help to tune these interactions and thus the
electron transport across the interface as recently shown for TMPcs on
graphene/Ni(111) [1]. Due to the interfacial doping effect, graphene

on Ni(111) is however a rather specific system. We compare therefore
CoPc on graphene/Ni(111) to CoPc on graphene/Pt(111). The system
was studied using synchrotron radiation based techniques: Photoemis-
sion and X-ray absorption spectroscopies (PES, XAS). Thin films of
CoPc on Pt(111) and graphene/Pt(111) are composed of well-ordered,
flat lying molecules on the substrate surface. Similar to Ni(111), a
charge transfer to the central metal atom of CoPc was observed at
the interface between CoPc and Pt(111). In contrast to Ni(111) how-
ever, the introduction of graphene as an interlayer prevents the charge
transfer completely.

[1] J. Uihlein et al., J. Chem. Phys. 2013, 138, 081101.

DS 39.10 Thu 16:00 Poster F
Strong Interaction of MnPc on Ni(111): Influence of
Graphene Buffer Layer — ∙Johannes Uihlein1, Heiko Peisert1,
Hilmar Adler1, Mathias Glaser1, Małgorzata Polek1, Rus-
lan Ovsyannikov2, Maximilian Bauer2, and Thomas Chassé1

— 1Institut für Physikalische und Theoretische Chemie, Universität
Tübingen, Tübingen, Germany. — 2Helmholtz-Zentrum Berlin für
Materialien und Energie GmbH, Berlin, Germany.
The interactions at interfaces of transition metal phthalocyanines (TM-
PCs) on metal substrates strongly influence the charge transport across
these interfaces, which may become important for possible future or-
ganic electronic and spintronic devices. Molecule-substrate interac-
tions may influence the local charge and thus the spin state of the
central metal atom within the first molecular layer. This will be es-
pecially important for metal atoms possessing an open shell structure.
For CoPc and FePc it was shown that with insertion of a graphene
buffer-layer these interactions can be modified, depending on the cen-
tral metal atom.[1][2] In contrast to CoPc and FePc, MnPc suffers se-
rious damage to its molecular structure on Ni(111) with impact on the
electronic structure. The insertion of graphene prevents the chemical
reaction and an interfacial charge transfer is observed.[3] The studies
were carried out using X-ray absorption and photoemission spectro-
scopies.

[1] J. Uihlein et al., J. Chem. Phys. 2013, 138, 081101.
[2] J. Uihlein et al., J. Phys. Chem. C 2014, 118, 10106.
[3] J. Uihlein et al., J. Phys. Chem. C 2014, accepted.
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The adsorption and DBD-plasma-polymerization of thio-
phene on titania — ∙Sebastian Dahle1,2, Maria Sonnenberg2,
Marcel Marschewski2, Eike Hübner3, and Wolfgang Maus-
Friedrichs1,2 — 1Clausthaler Zentrum für Materialtechnik, Tech-
nische Universität Clausthal, Agricolastraße 2, D-38678 Clausthal-
Zellerfeld, Germany — 2Institut für Energieforschung und Physikalis-
che Technologien, Technische Universität Clausthal, Leibnizstraße 4,
D-38678 Clausthal-Zellerfeld, Germany — 3Institut für Organische
Chemie, Technische Universität Clausthal, Leibnizstraße 6, D-38678
Clausthal-Zellerfeld, Germany
The adsorption of thiophene from the gas phase onto clean and ox-
idized titanium foils as well as onto perchloric acid or bromine pre-
treated titanium foils did not yield any chemical interaction or even
stable adsorption. Especially the oxidative polymerization as classical
approach for the synthesis and deposition of polythiophene cannot be
employed for titania substrates. Using a dielectric barrier discharge
plasma during the thiophene gas dosage results in the deposition of
plasma-polymerized thiophene films at quite large deposition rates.
The deposition mode, however, changes from a Frank-van-der-Merwe-
type growth within the first seconds towards the deposition of two
different classes of particles presumably originating from gas phase
agglomeration.

DS 39.12 Thu 16:00 Poster F
Real-time observation of superlattice formation in co-
evaporated binary mixtures of Picene and Perfluoropen-
tacene — ∙Johannes Dieterle1, Katharina Broch2, Alexander
Hinderhofer1, Heiko Frank1, Jiri Novak3, Rupak Banerjee1,
Alexander Gerlach1, and Frank Schreiber1 — 1Universität
Tübingen, Institut für Angewandte Physik, Auf der Morgenstelle
10, 72076 Tübingen — 2Cavendish Laboratory, University of Cam-
bridge, Cambridge, UK — 3Central European Institute of Technology,
Masaryk University, Kamenice 5, CZ-62500 Brno, Czech Republic
Studies of the mixing and ordering behaviour of binary organic semi-
conductor blends are not only relevant for applications, where blends
are often used as the active layer, but also interesting for fundamental
research, as new, mixing induced, ordering schemes may evolve [1,2].
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For a detailed understanding of the mechanisms of structure formation
during growth of binary blends, controlled growth and full structural
characterization is crucial. For binary blends of Picene (C22H14) (’high
gap’) and Perfuoropentacene (C22F14) (’low gap’) we observe the for-
mation of a superlattice during co-evaporation. To study the dynamics
of the superlattice formation and possible transient effects we perform
real-time x-ray scattering and optical spectroscopy during growth of
the blends.

[1] A. Hinderhofer and F. Schreiber, ChemPhysChem 13, 628 (2012)
[2] A. Aufderheide et al., Phys. Rev. Lett. 109, 156102 (2012)

DS 39.13 Thu 16:00 Poster F
Indium-Tin-Oxide (ITO) Surface Functionalization with Or-
ganic Self-Assembled-Monolayers — ∙Julia Rittich, Sebastian
Mäder, Beate Schulz, and Matthias Wuttig — I. Institute of
Physics (IA), RWTH Aachen University, Germany
In recent years optoelectronic devices based on organic thin-films have
gained considerable inter-est. The performance of devices such as
organic light emitting diodes (OLED) or organic solar cells (OSC)
depends critically on the interfaces between the different layers, e.g.
the organic layer and the transparent conductive oxide (TCO) elec-
trode. The most common material for such a transpar-ent anode is
Tin doped Indium-Oxide (ITO). In order to improve the device func-
tionality the elec-tronic alignment at the interface between the anode
and the organic layer became the focus of interest. One way to change
the electronic properties of the contact is given by the application of
self-assembled monolayers (SAM).

In this study, self-assembled monolayers with high nano-dipoles were
used to tailor the work func-tion of the ITO anode. The used molecules
are based on functional groups of phosphonic and car-boxylic acid to
anchor to the surface. In order to investigate the change in work func-
tion alignment to the organic layer and the coverage and arrangement
of the surface dipoles, ultraviolet and X-ray photoelectron spectroscopy
(UPS/XPS) measurements were performed.

DS 39.14 Thu 16:00 Poster F
Recombination of charge carriers on nano-interfaces —
∙Jȩdrzej Szmytkowski — Faculty of Applied Physics and Mathe-
matics, Gdańsk University of Technology, Gdańsk, Poland
It is well known that the recombination of charge carriers plays a key
role in the decreasing of efficiency for photovoltaic cells. The inter-
faces between nanostructures can be considered as the recombination
centers. In this work, the role of tail and deep states on the pro-
cess of interface recombination has been demonstrated. In order to
analyze this effect, the disordered materials described by the double-
exponential density of states (DOS) have been assumed. The studies
of concentration effect on the time of recombination have been per-
formed. Additionally, we report on the influence of temperature on
the increasing of recombination order.

DS 39.15 Thu 16:00 Poster F
Tailoring Surface Properties of Metals and Metal-Oxides Us-
ing Self-Assembled-Monolayers — ∙Sebastian Mäder, Julia
Rittich, Dominik Meyer, and Matthias Wuttig — I. Physikalis-
ches Institut IA, RWTH Aachen
Due to the high demand of power and of efficient lightning, the field
of optoelectronic devices based on organic thin-films has gained con-
siderable interest. Organic films offer a way of producing lightweight,
flexible, inexpensive and eco-friendly light emitting diodes (OLED)
and solar cells (OSC). Since the device functionality depends critically
on the interface between the active organic layer and the cathode or
the anode, an alignment of the electronic charge transport levels is
a crucial step towards efficient charge transfer at this interface. One
way to achieve this aim is given by the application of self-assembled
monolayers (SAM).

In this work, we present a method to achieve a universal work
function for noble metals using self-assembled monolayers with high
interface-dipoles. Furthermore, we transferred the concepts and meth-
ods learned from the metal surfaces in order to achieve a tailored work
function of transparent conductive oxides (TCOs) suited as an anode
to contact organic active layers. The alignment of the work function as
well as the surface coverage was examined using ultraviolet and X-ray
photoelectron spectroscopy (UPS/XPS).

DS 39.16 Thu 16:00 Poster F
Investigation of the metallization of P(VDF-TrFE) with gold
by RF-sputter deposition — ∙Alexander Hinz1, Oleksandr

Polonskyi1, Matthias Schwartzkopf2, Gonzalo Santoro2,
Ezzeldin Metwalli3, Yuan Yao3, Thomas Strunskus1, Franz
Faupel1, Stephan V. Roth2, and Peter Müller-Buschbaum3 —
1CAU zu Kiel, Kaiserstr. 2, 24143 Kiel — 2DESY, Notkestr. 85, 22607
Hamburg — 3TU München, Physik-Department, LS Funktionelle Ma-
terialien ,James-Franck-Str. 1, 85748 Garching
Although it is well established in industry and important for many
applications the sputter deposition of metals onto organic surfaces is
yet to be completely understood. Due to the inherent complexity (e.g.
bombardment of the organic surfaces by energetic ions) of the sputter-
ing process the basic mechanisms determining the final microstructure
are still to be identified. The complexity of sputter deposition and
the post-deposition changes which are to be expected necessitate the
use of in-situ methods. In-situ grazing incidence small angle scattering
(GISAXS) has been used to extract structural information with high
spatial and temporal resolution from a growing Au-film deposited via
RF-sputter deposition onto a P(VDF-TrFE)-film. The Au-P(VDF-
TrFE) system has been chosen as a model system of a relatively inert
metal-polymer pair. Analysis of the GISAXS data yields information
about the morphology of the growing Au-film. Comparing these re-
sults to simulated scattering data provides further information about
the basic growth mechanisms acting at different stages of the growth
of the metal film.

DS 39.17 Thu 16:00 Poster F
Copper Phthalocyanine as Contact Primer for Organic Semi-
conductor Films on Metal Substrates — ∙Alexander Mänz and
Gregor Witte — Molekulare Festkörperphysik, Fachbereich Physik,
Philipps-Universität Marburg, Renthof 7, 35032 Marburg
Organic self assembled monolayers can be utilized as contact primer
for the growth of organic semiconductors on metal surfaces. In order to
avoid involved charge transport limitations of SAMs, flat lying PAHs
such as Phthalocyanines can be used alternatively. In our study we ex-
emplarily used Copper Phthalocyanine (CuPc) as contact primer for
the growth of the organic semiconductor Pentacene (PEN) on coinage
metals. The initial stage of growth was investigated by means of AFM
and NEXAFS, which give insight into the morphology and the molec-
ular orientation of submonolayer coverages. Additionally, films with
thicknesses up to 30 nm were analyzed by means of XRD. In all cases
we observed PEN to grow in upright orientation, adopting the thin film
polymorph as known for PEN on inert substrates. This observation is
in contrast to the thin film growth of other planar PAHs like PTCDA
on CuPc monolayers.

DS 39.18 Thu 16:00 Poster F
Temperature Induced Phase Transition in Pentacene Thin
Films — ∙Leonard von Helden, Tobias Breuer, and Gregor
Witte — Molekulare Festkörperphysik, Philipps Universität Mar-
burg, Renthof 7, D-35032 Marburg, Germany
Pentacene(C22H14) is a widely investigated organic semiconductor and
serves as model system for organic thin film growth. It is known to form
crystalline thin films in two slightly different, consecutively growing
polymorphs on SiO2: the "thin film phase" (TFP) and the "Campbell
phase" (CP), i.e. bulk phase.1 Here we report a study on high tem-
perature dynamics, which was realized by mounting a metal cap on
top of the sample under vacuum conditions, providing an unmodified
surface of the organic thin film. XRD and AFM measurements prove
a phase transition of the TFP into the energetically favored CP, when
heated about 40 K beyond its usual desorption point. Moreover we
found, that sample contact to ambient air has a tremendous influence
on the desorption and transition process.

[1] C. Ambrosch-Draxl et al., New Journal of Physics, 11, 125010,
(2009)

DS 39.19 Thu 16:00 Poster F
Spectroscopic and transport properties of a novel charge
transfer salts — ∙Torsten Hahn1, Florian Rückerl2, and Si-
mon Liebing1 — 1Institut für Theoretische Physik, Leipziger Str. 23,
TU Freiberg, D-09599 Freiberg — 2IFW Dresden, Helmholtzstraße 20,
D-01069 Dresden
The recently synthesized Picene/F4TCNQ charge transfer salt [1]
shows promising physical properties for the application in molecular
electronics. Based on theoretical calculation within the density func-
tional theory framework we predict the material to act as a molecular
diode with high rectification ratio [2]. We further conclude that the
hybrid states formed by the donor / acceptor system are playing the
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key role to determine the spectroscopic and quantum transport prop-
erties. Additionally we extend our investigation to other novel charge
transfer salts like Chrysene/F4TCNQ or Tetracene/F4TCNQ. We will
show that the tuning of spectroscopic and transport properties through
intramolecular charge transfer is a general concept which opens a new
route towards functional materials for molecular electronics.

[1] Mahns, B. et. al., Cryst. Growth and Design 14, 1338-1346
(2014). [2] T. Hahn, S. Liebing, and J. Kortus, Nanoscale 6, 14508
(2014).

DS 39.20 Thu 16:00 Poster F
The Role of Chemical Defects for Charge Injection Barriers
at Metal / Organic Semiconductor Interfaces — ∙Hermann
Edlbauer, Shashank S. Harivyasi, Egbert Zojer, and Oliver
T. Hofmann — Institute of Solid State Physics, NAWI Graz, Graz
University of Technology, 8010 Graz, Austria
The efficiency of organic electronic devices is strongly determined by
the contact resistance caused by the interface of the organic semicon-
ductor and the metal electrode. One approach for its reduction is mod-
ifying the work function of the metal contact by adsorbing a monolayer
of deliberately chosen molecules onto the metal surface. Our density
functional theory (DFT) calculations for instance show that a mono-
layer of the electron acceptor tetrafluoro-benzoquinone adsorbed on
Cu(111) causes a work function increase of about 0.5 eV. However,
imperfections and chemical defects, e.g., through hydrogen adsorp-
tion, can mitigate this effect. Within this work, we investigate how
sensitively the injection barrier depends on the formation of chemical
defects. In particular, the corrugation of the electrostatic potential
above the surface and the implications for the formation of “hot spots”
are discussed. This is studied by a gradual hydrogenation of parts of
the molecules in a supercell. Using ab initio thermodynamics, further
we show how the number of chemical defects and hence the work func-
tion change can be linked to the partial pressures of the participating
molecules in a surrounding gas phase.

DS 39.21 Thu 16:00 Poster F
Characterization of surface contaminants of medical devices
by means of Synchrotron Radiation-based FTIR microspec-
troscopy and X-Ray spectrometry — Beatrix Pollakowski1,
∙Andrea Hornemann1, Bonnie Tyler2, Rory Steven2, Peggy
Emmer1, and Burkhard Beckhoff1 — 1Physikalisch-Technische
Bundesanstalt, Berlin, Germany — 2National Physics Laboratory,
London, United Kingdom
It is an emerging topic to develop metrology tools for a traceable char-
acterization of advance biomaterials for the medical device industry.
One aspect concerns the detection and identification of defect struc-
tures and contaminants, which may lead to delamination, cracking and
spalling of the coating and ultimately lead to the device failure. This
work deals with analysis of contaminants dedicatedly deposited on rel-
evant substrates. Bis-steramide is a surface contamination originating
from the production and packing process. Employing both vacuum-
based and ambient techniques, represented here by X-ray fluorescence
analysis under grazing incidence condition (GIXRF) and FTIR spec-
troscopic techniques, it allows for a traceable and reliable analysis of
mass deposition and the chemical species of the contaminants. The
combination of GIXRF and XAFS offers a non-destructive access to
depth-resolving analysis with respect to both, the chemical speciation
and the depth-dependent elemental composition. The results on dif-
ferent bis-steramide samples with varying layer thicknesses show that
the combination of complementary methods substantially supports the
development of a metrology for complex biomaterial for medical de-
vices.

DS 39.22 Thu 16:00 Poster F
Epitaxial Growth and Photoluminescence of 𝛼-Sexithiophene
on KCl- and Si/SiO2-Substrates — ∙Frieder Lennart
Müntze1,2, Hisao Yanagi2, and Derck Schlettwein1 — 1Institute
of Applied Physics, Justus-Liebig-University Gießen, D-35390 Giessen
— 2Graduate School of Materials Science, Nara Institute of Science
and Technology, Nara 630-0192, Japan
𝛼-Sexithiophene (𝛼− 6𝑇 ) is a well-known organic semiconductor with
possible applications in organic electronics. Different crystalline phases
of 𝛼 − 6𝑇 have been established. Either nanofibers or 3D islands
can be formed. This has an influence on the photoluminescence(PL)-
properties of the materials. In this work, three differently coloured do-
mains of 𝛼− 6𝑇 were obtained in sublimation studies. These samples
were analysed with UV-vis, PL-spectroscopy and XRD to determine

the respective crystal phase. Thins films were studied which proved to
be of the LT-structure established in the literature for films grown on
𝐾𝐶𝑙(001) or onto 𝑆𝑖/𝑆𝑖𝑂2 substrates for temperatures up to 150 ∘C.
On the 𝐾𝐶𝑙, we found nanofibers while on the 𝑆𝑖/𝑆𝑖𝑂2 substrates,
islands were formed. When excited by UV the islands emitted in the
green part of the spectrum while the needles on 𝐾𝐶𝑙 emitted orange.
For films grown on 𝐾𝐶𝑙 at 180 ∘C, however, needles were formed that
emitted in the green part of the spectrum. Based on these findings,
based on the polarization dependence of the emission intensity and
based on the orientation of the needles relative to the substrate the
orientation of 𝛼− 6𝑇 relative to the different substrate surfaces is dis-
cussed.
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Organic light emitting diode (OLED) on Silicon for Biomed-
ical Sensor Applications — ∙Matthias Jahnel1, Michael
Thomschke1, Beatrice Beyer1, Karsten Fehse1, Karl Leo2,
and Volker Kirchhoff1 — 1Fraunhofer Institute for Organic Elec-
tronics, Electron Beam and Plasma Technology FEP, Maria-Reiche-
Strasse 2, 01109 Dresden, Germany — 2Institut für Angewandte Pho-
tophysik, Technische Universität Dresden (TUD), 01062 Dresden, Ger-
many
Organic thin film devices like light emitting diodes (OLED) or organic
photo diodes (OPD) integrated on silicon backplanes could be one
promising way to achieve low cost sensors. We present two types of
top emitting OLED devices that are suitable for lab-on-a-chip applica-
tions. Both include optically filtered green light emission, 1st case by
a single titanium dioxide (TiO2) layer in 2nd case using a distributed-
Bragg-reflector (DBR) based on TiO2 and silicon oxide (SiO2). These
OLED devices are covered with a thin film encapsulation. We inves-
tigated the influence of the substrate surface temperature during the
deposition on the performance of the devices and compared them to
reference devices without TiO2 layers. Further, we achieved a narrow
emission spectrum with a Full Width at Half Maximum (FWHM) of
20 nm and additionally a minimized angular dependency of the elec-
troluminescence peak. Both device architectures can be used for large
area deposition as well as integration onto Silicon-CMOS backplanes
and resultingly, a combination of optical functional dielectric layers
with organic electronic devices in bio and medical sensor applications.

DS 39.24 Thu 16:00 Poster F
Investigation of Stearates as Solution-Processable Elec-
tron Injection Layers in Organic Light-Emitting Diodes
— ∙Florian Ullrich1,2,3, Sebastian Stolz1,3, Norman
Mechau1,3,4, Gerardo Hernandez-Sosa1,3,4, Malte Jesper5,
Manuel Hamburger1,5, and Eric Mankel1,6 — 1InnovationLab
GmbH, Heidelberg, Germany — 2University of Heidelberg, Kirchhoff-
Institute for Physics, Germany — 3Karlsruhe Institute of Technol-
ogy, Light Technology Institute, Germany — 4Karlsruhe Institute
of Technology, Institute of Microstructure Technology, Germany —
5University of Heidelberg, Organisch-Chemisches Institut, Germany
— 6TU Darmstadt, Material-Wissenschaft, Surface Science, Germany
One crucial obstacle which has to be overcome for the production of
efficient organic light-emitting diodes (OLEDs) by high-throughput
printing techniques is the injection of electrons into the device, since
typical cathode layers with low work-functions like calcium or barium
are highly reactive and cannot be solution-processed.

In this work, we investigate alkalimetal stearates as solution pro-
cessable electron injection layers in OLEDs. Therefore yellow emitting
OLEDs with different concentrations of Cs, Rb, K and Na stearate
were fabricated and the influence on device performance, such as effi-
ciency, efficacy and operational lifetime, was studied. For the various
stearates, significantly different current efficiencies were observed with
a maximum value of about 9 cd/A which equals that of reference de-
vices. Photoelectron spectroscopy in comparison to Kelvin probe mea-
surements as well as layer thickness characterization are in progress.

DS 39.25 Thu 16:00 Poster F
Enhanced Infrared Spectroscopy of Organic Field Effect
Transistor (OFET) Materials for an In-Line Production Con-
trol — ∙Michael Sendner1,2, Anton Hasenkampf1, and An-
nemarie Pucci1,2,3 — 1Kirchhoff-Institut für Physik, Universität
Heidelberg — 2InnovationLab GmbH, Heidelberg — 3Centre for Ad-
vanced Materials, Universität Heidelberg
For a mass production of flexible organic devices, such as Organic Field
Effect Transistors (OFETs), printing in a roll-to-roll-process becomes
of increasing importance. For the realization of an in-line produc-
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tion control a fast characterization of the organic semiconductors is
needed. Infrared spectroscopy enables the possibility of controlling
contaminations of the organic semiconductors and at the same time
the determination of film thickness of the used materials. A reduction
of the measurement time is possible if one uses metal nanostructures
which enhance the vibrational signals of the materials due to collec-
tively excited conduction electrons (plasmons). We show that metal
nanostructures are a possible tool for in-line control of organic semi-
conductors on a flexible organic substrate by means of enhancement
and measurement time.

DS 39.26 Thu 16:00 Poster F
Nanospectroscopic studies in organic thin film devices —
∙Xiaoyan Du1, Benedikt Rösner1, Peter Warnicke2, Xuechen
Jiao3, Tayebeh Ameri4, and Rainer Fink1 — 1Physikalische
Chemie II, FAU Erlangen-Nürnberg, 91058 Erlangen, Germany —
2Paul-Scherrer-Institut, Villigen, Schweiz — 3Department of Physics,
NCSU, Raleigh, North Carolina 27695-8202, USA — 4FAU Erlangen-
Nürnberg, Institute of Materials for Electronics and Energy Technol-
ogy (I-MEET), Germany
The performance of organic thin film devices are greatly dependent
on the morphology of the active layer.Combining Atomic Force Mi-
croscopy (AFM), Transmission Electron Microscopy (TEM) and chem-
ical sensitive methods like Scanning Transmission X-ray Microscopy
(STXM) and Resonant Soft X-ray Scattering (RSoXS) can enable us
to gain a better understanding of the structure-performance relation-
ship on the nanometer scale. Combining these techniques,we were able
to correlate the organic field effect transistor properties of thin films of
6,13-Dihydro-6,13-diazapentacene (DHDAP)with the film morphology
which is influenced by the deposition temperature. While STXM is
particularly suited to monitor the molecular orientations locally, AFM
indicates crystallinity smaller than the oriented domains. STXM,
RSoXS and TEM were combined to study active layer morphology
of ternary organic solar cells. Our results clearly showed that the mis-
cibility between polymers and fullerenes is a key factor in determining
the functionality of ternary solar cells. The structure findings correlate
with the device performance.

DS 39.27 Thu 16:00 Poster F
Accurate measurement of the exciton diffusion length based
on a single solar cell — ∙Bernhard Siegmund, Johannes Ben-
duhn, Koen Vandewal, Christian Körner, and Karl Leo — In-
stitut für Angewandte Photophysik, Dresden, Germany
The photo-current of organic solar cells is the result of a multi-step
process. It includes the generation and diffusion of excitons as well as
their separation into free charge carriers, their transport to the elec-
trodes, and their final extraction.

Cascade structures of neat absorber layers have recently proven to
be a convincing concept for efficient exciton harvesting with power con-
version efficiencies comparable to those of tandem devices. Enhanced
diffusion lengths of excitons would provide further improvements in
terms of higher short-circuit currents. Bulk heterojunction devices
would also profit from a longer diffusion length, since this would re-
quire less interface area for charge generation, which in turn inhibits
free carrier recombination, improving both fill factor and open-circuit
voltage.

In this work, we introduce an accurate as well as elegant way to
determine the diffusion length of organic thin films based on the eval-
uation of the photo-current produced by an organic bilayer solar cell.
In this context, a non-unity conversion probability of interfacial ex-
citons into extracted charge carriers might complicate data analysis.
Applying varying gradients of optical fields, we demonstrate how to
determine both this conversion probability and the diffusion length
independently by means of a single device measurement.

DS 39.28 Thu 16:00 Poster F
Electrodeposited 𝐴𝑙-doped 𝑍𝑛𝑂 used in Hybrid Organic-
Inorganic Solar Cells — ∙Nadine Dannehl1,2, Jennifer T. Dam-
asco Ty1, Hisao Yanagi1, and Derck Schlettwein2 — 1Graduate
School of Materials Science, Nara Institute of Science and Technology,
Nara 630-0192, Japan — 2Institute of Applied Physics, Justus-Liebig-
University Gießen, D-35390 Giessen
Hybrid organic-inorganic solar cells which use dyes as absorbers, poly-
mers as donors and inorganic nanostructures as acceptors combine the
advantages of organic and inorganic materials. In our study, we inves-
tigate hybrid solar cells fabricated with 𝐴𝑙-doped zinc oxide (𝐴𝑍𝑂)
grown by electrochemical deposition using 𝐴𝑙𝐶𝑙3 as aluminum source.

The 𝐴𝑍𝑂 films with different 𝐴𝑙 : 𝑍𝑛 molar ratios (0.5%, 2.5%, 5.0%)
were grown on 𝑍𝑛𝑂- and 𝐴𝑍𝑂-seeded Indium-Tin-Oxide (𝐼𝑇𝑂) sub-
strates. The seed layers were deposited by spin-coating methanolic
precursor solutions of the respective metal salts onto 𝐼𝑇𝑂-substrates
followed by annealing. To fabricate the cells a solution of 1:1 poly(3-
hexylthiophen) (𝑃3𝐻𝑇 ) and [6,6]-Phenyl C61 butyric acid methyl ester
(𝑃𝐶𝐵𝑀) in 1:1 chlorobenzene and trichlorobenzene was spin-coated
onto the electrodeposited 𝐴𝑍𝑂 layer. A 𝑀𝑜𝑂3 electron-blocking layer
and a 𝐴𝑢 electrode were vapor-deposited on top of the organic layer to
complete the cells. Nanorods with diameters of about 40 nm and high
vertical orientation were obtained from electrolyte solutions with 0.5%
𝐴𝑙 : 𝑍𝑛 molar ratios. The solar cells fabricated from these nanorod
array structures achieved efficiencies up to 1.1% showing the principle
applicability of such layers.

DS 39.29 Thu 16:00 Poster F
Analytical Transmission Electron Microscopy on Small
Molecule Bulk Heterojunction Organic Solar Cells — Di-
ana Nanova1,2,4, ∙Lars Müller1,2,4, Felix Schell2,4, Michael
Scherer1,2,4, Anne K. Kast3,4, Pirmin Kükelhahn2,3, Rasmus R.
Schröder3,4, Robert Lovrincic1,4, and Wolfgang Kowalsky1,4

— 1Institute 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
Understanding the interplay of morphology, material crystallinity and
device performance in organic bulk heterojunction (BHJ) solar cells is
crucial for the development of efficient devices. The application of elec-
tron energy loss spectroscopy (EELS), electron diffraction, and electron
tomography in a transmission electron microscope (TEM) allows for a
detailed analysis of the BHJ. Here, we investigate the influence of sub-
strate composition and temperature during deposition on fluorinated
zinc phthalocyanine / fullerene BHJs. Combined with device perfor-
mance data, the influence of these two separately varied parameters
is studied in terms of 3D-morphology and long range order within the
materials. With additional EELS measurements that reveal electronic
and even dielectric properties of the materials by application of the
Kramers-Kronig relations, a diversified description of the investigated
layer can be given.

DS 39.30 Thu 16:00 Poster F
Highly conductive polythiophene brushes and its appli-
cation for Organic Solar Cell — ∙Ravi-Kumar Divakar1,2,
Ji-Ling Hou2, Rene Schubel1, Tao Zhang1, Lars Müller-
Meskamp2, Karl Leo2,3, Rainer Jordan1,3, and Ihsan Amin1,3

— 1Makromolekulare Chemie, Technische Universität Dresden, 01069
Dresden, Germany — 2Institut für Angewandte Photophysik, Technis-
che Universität Dresden, 01062 Dresden, Germany — 3Centre for Ad-
vancing Electronics Dresden, Technische Universität Dresden, George-
Schumannstrasse 11, 01187 Dresden, Germany
Conductive polymers, especially polythiophene (PT) and its deriva-
tives have attracted intensive interest both in research and industry
due to its potential application for optoelectronic devices such as or-
ganic field effect transistors (OFETs), organic light emtting devices
(OLEDs) and organic solar cells (OSCs). For most applications, PT is
dissolved in a good solvent such as chlorobenzene, and then spin-coated
onto dielectric substrates such as SiO2. However, the spin-coated PT
film may form a wrongly oriented polymer chains which may result
in a low conductivity of the film. Here, we report on fabrication of
PT brushes via direct photografting on aminofunctionalized surfaces.
The resulted polymer brush chains have “out of plane” orientations
and thus show a high conductivity. We foresee the highly conductive
polythiophene brushes would have potential applications in OLEDs,
OFETs and OSCs.
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Growth of pinholes in metal electrodes of organic photo-
voltaic cells — ∙Daniel Fluhr, Roland Rösch, Burhan Muhsin,
Marco Seeland, and Harald Hoppe — Institute of Physics, Tech-
nische Universität Ilmenau, 98693 Ilmenau, Germany
Lifetime is still a major problem of organic photovoltaic (OPV) cells.
There are many reasons for solar cell degradation varying from shunts
induced by impurities or electromigration over photoinduced oxidation
of active layer materials to corrosion and delamination of the metal
contact both induced by oxygen or water ingress.

One issue concerns so-called pinholes through the metal back elec-
trode of the device. These pinholes offer pathways for ingress of water
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and oxygen which may attack the metal-organic interface by intro-
ducing delamination through formation of insulating metal oxides or
hydrogen evolution. As charge injection and extraction is suppressed
at delaminated areas, the active area taking part in power conversion
- and hence the overall efficiency - becomes reduced.

We investigated the influence of different environmental conditions
on the reduction of the active area of the OPV cell. Spatially resolved
measurements give information on location and size of insulated areas
induced by pinholes in the metal back contact. Time resolved mea-
surements during degradation of the devices revealed the dynamics and
rate of growth of these individual defects. Looking at different device
structures provides conclusions for increasing the lifetime of organic
photovoltaic cells.

DS 39.32 Thu 16:00 Poster F
Identification of the weakest mechanical point in OPV de-
vices — ∙Aurélien Tournebize1, Alberto Gregori2, Stefan
Schumann3, Andreas Elschner3, Christine Dagron-Lartigau2,
Roger C. Hiorns4, Ahmed Allal2, Heiko Peisert1, and Thomas
Chassé1 — 1Institut für Physikalische und Theoretische Chemie,
Tübingen, Germany — 2EPCP, IPREM (UMR-5254), Université de
Pau et des Pays de l’Adour, France — 3Heraeus Precious Metals GmbH
& Co. KG, Electronic Materials Division, Leverkusen, Germany —
4CNRS, EPCP, IPREM (UMR-5254), Pau, France
While the electrical failure mechanisms in organic photovoltaic (OPV)
devices have been thoroughly investigated, little is known about
their mechanical stability, which is as important and critical to
ensure long term reliability. In this study, a new set-up has
been developed for the so-called probe using an inverted structure
glass/ITO/ZnO/P3HT:PCBM/PEDOT:PSS/Ag. The technique has
been extended varying low bandgap polymers for the active layer in
combination with two different PEDOT:PSS formulations. After me-
chanical tests, the upper and lower surfaces have been characterized
by AFM and XPS to locate the fracture point. A difference in the
stress at break for devices made with different combinations of active
and hole transporting layers is visible, suggesting different fracture
paths. Acknowledgments The research leading to these results has
received funding from the European Union Seventh Framework Pro-
gramme (FP7/2011 under grant agreement ESTABLIS n∘ 290022).
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Multilayer Aluminum Thin Films as Effective Encapsulation
for Flexible Organic Devices — ∙Felix Dollinger, Frederik
Nehm, Karl Leo, and Lars Müller-Meskamp — Institut für Ange-
wandte Photophysik, Technische Universität Dresden, Deutschland
Thin film organic devices like organic solar cells require encapsulation
against water vapor. Depending on the device, water vapor trans-
mission rates (WVTR) in the range of 10−5 𝑔

𝑚2·day are needed for
lifetimes of at least five years. In this work we aim at improving
the encapsulation properties of opaque vacuum-evaporated aluminum
back-electrodes to fulfill these barrier requirements.

Water diffusion through aluminum layers is defect-driven. To reduce
defect densities, the growth behavior of the aluminum layer is mod-
ified by underlying metallic seed-layers which have shown improved
performance in transparent metal thin-film electrodes.

Significant improvement of WVTR can be achieved with multilayer
structures. Thin interlayers that decouple the defect positions in con-
secutive aluminum layers provide long and tortuous diffusion-paths
for water-molecules. In our study, we use the electrical calcium-test
to investigate stacks of aluminum layers with various interlayers with
respect to steady-state WVTR and lag-time. The interlayers consist of
different planarizing, diffusion-limiting, or getter materials that absorb
water-molecules as they diffuse through the barrier.

These optimized aluminum multilayers are promising candidates for
organic thin-film encapsulation.
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Calculation of hopping based electronic transport through
donor-acceptor polymeric systems — ∙Florian Günther1,2,
Sibylle Gemming1,3, and Gotthard Seifert2 — 1Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, Germany — 2Physical Chem-
istry and Electrochemistry, TU Dresden, Germany — 3Institute of
Physics, TU Chemnitz, Germany
In order to design high performance organic transistors, semiconduct-
ing materials exhibiting high charge carrier mobility are needed. Cur-
rent record hole as well as electron mobilities have been achieved by
diketopyrrolopyrrole (DPP) based donor-acceptor polymers.

Our study addresses the influence of the molecular structure on the
electronic transport properties of such systems. Thereby, we focus on
intermolecular hopping since it plays the major role in the limitation
of the charge transport. For this aim, we consider a model based on
Marcus transfer theory. Here, we focus on the coupling matrix ele-
ments and their dependence on the stacking configuration. Using a
Boltzmann-like approach for evaluating an average value of this quan-
tity, we obtain good agreements to experimental trends. Especially
the dominating transport type is nicely reproduced by our approach.

Our calculations are based on density functional based tight binding
(DFTB), because it is a well appropriate method for our aim and com-
putational most efficient compared to other first-principle approaches.
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Semitransparente leitfähige und flüssigprozessierbare Elek-
troden für die Optoelektronik — ∙Peter Fischer, Harald Hop-
pe und Edda Rädlein — TU Ilmenau
Diese Arbeit befasst sich mit der Lösung des Problems der Herstel-
lung kostengünstiger leitfähiger semitransparenter flüssig-prozessierter
Metalloxidschichten. Ein erster Ansatz hierzu in die Dotierung von
Titandioxid mit Niob. In einem ersten Schritt wurde hierzu die Durch-
leitfähigkeit mit bestimmten Bauelementen getestet. Dabei galt es ins-
besondere homogene und engmaschig dichte Schichten zu erzeugen.

Das Thema ist für die kostengünstige Produktion von verschiedenen
Optoelelektronikbauteilen, wie z.B. Bildschirmen, Touch-Panels, orga-
nischen Solarzellen und Leuchtdioden bedeutend, aber auch in Bezug
auf fundamentale physikalische Eigenschaften sehr interessant. Die zur
Zeit als Standard verwendete Elektrode in der organischen Photovol-
taik, Indiumzinnoxid (ITO), ist trotz ihrer hohen Leitfähigkeit und
Transparenz für eine wirtschaftliche Verwendung auf Grund der Ho-
hen Kosten von Indium, die zur Zeit mehr als 50% des Preises einer
organischen Solarzelle ausmachen, nicht geeignet.
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