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1. Vorwort

Die Herausforderung, die deutschen Klimaziele zu erreichen, wird mit jedem Tag
grofer. Bis 2020 hat sich die Bundesregierung zum Ziel gesetzt, die Emissionen im
Vergleich zum Jahr 1990 um 40 Prozent zu reduzieren. Um diesem ambitionierten
und zugleich so wichtigen Ziel noch nahe zu kommen, bedarf es in den nichsten
Jahren gemeinsame Anstrengungen zwischen Politik, Wirtschaft und angewandter
Forschung. Die erneuerbaren Energien miissen zunehmend Systemverantwortung
iibernehmen konnen. Da es dafiir noch keine Musterlosungen gibt, ist der
Forschungsbedarf fiir neue Konzepte zu Erzeugung, Speicherung und zielgerechten
Verteilung von erneuerbarer Energie hoher denn je. Am i-MEET, dem EnCN und
dem ZAE Bayern sind wir uns dieser Herausforderung und Verantwortung bewusst
und werden in 2017 ein breites Themenportfolio beforschen, das verstarkt neue
Konzepte fiir die CO, freie Erzeugung und Speicherung von erneuerbarem Strom
beforscht und zur Anwendung bringt. Dezentrale Strukturen miissen mehr
Verantwortung iibernehmen und die Photovoltaik muss als universelle Energiequelle
sowohl den Strombedarf von kleinen und flexiblen Anwendungen im Watt Bereich
abdecken, aber auch die Leistung von Gigawatt Kraftwerken zur Verfiigung stellen
konnen. Ein schneller und flichendeckender Ausbau der Photovoltaik ist daher
zwingend notwendig.

i-MEET hat in diesem Jahr Entscheidungen zur weiteren Forschungsstruktur
getroffen. Neben der intensiven Forschung an 16sungsprozessierten Halbleitern
(Heiss), der Halbleiterkristallzucht (Wellmann) und den Halbleiterbauelementen
(Brabec) wurde der Aufbau der hochautomatisierten, kombinatorischen
Hochdurchsatzforschung von Energiematerialien begonnen. Tobias Stubhan
entwickelt im Rahmen eines DFG Antrags eine roboterbasierte Anlage zur
kombinatorischen Herstellung von Solarzellen und Andreas Vetter hat die extrem
beschleunigte Alterung mit bis zu 700 Sonnen in Betrieb genommen. Die
kombinierte Hochdurchsatzforschung mit Robotern und quantenchemischen Big
Data Methoden wird richtungsweisend fiir Entwicklung von Energiematerialien
sein, da es keine Alternative gibt um die zum Teil Millionen von moglichen
Strukturen zuverlédssig und aussagekraftig zu beurteilen. Diese beiden Methoden
sollen sicherstellen, dass i-MEET auch in den nédchsten Jahren eine internationale
Spitzenstellung in der Forschung im Bereich der Halbleiter und Energiematerialien
einnimmt.
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Wir blicken mit Spannung auf die nichsten Jahre. Die heutigen Forschungsfelder,
allen voran die Perovksite, geben uns enorme Mdglichkeiten zur nachhaltigen
Entwicklung einer gedruckten Elektronik, die alle Aspekte der
Hochleistungshalbleiter abdecken. Dabei stehen wir vermutlich erst am Anfang der
Entwicklungen, nicht am Ende.

An dieser Stelle mochte ich unseren Studenten, Doktoranden, Mitarbeitern und
Gruppenleitern zu den groBartigen Leistungen in 2016 gratulieren und mich bei
Thnen fiir Thr Engagement und Thren groflen Einsatz bedanken. Besonders herzlichen
Dank an unser Verwaltungsteam und unsere technischen Angestellten — ohne sie
wire es nicht moglich das i-MEET so erfolgreich zu fiihren.

Ihnen allen, den Kooperationspartner und Unterstiitzern des i-MEET danke ich fiir
die erfolgreiche Zusammenarbeit in 2016 und wiinsche viel Spafl beim Lesen
unseres Téatigkeitsberichts.

Christoph Brabec
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Preface

Germany's challenge to meet the climate goals for 2020 and 2050 is growing
continuously. The original 2020 target of the German federal government is to
reduce CO, emissions by 40 % compared to 1990.

Meeting this goal will require national joined efforts between politics, economy,
society and applied research. Renewable energies need to take over more
responsibility for the whole energy system. As we do not have blue-prints or a
strategic energy roadmap how to meet these goals, the need for novel scientific and
technological concepts to produce, store and distribute renewable energy is higher
than ever before.

i-MEET together with the partners at EnCN and the ZAE Bayern are aware of this
challenge and will contribute to it in multiple aspects and directions. The
decentralized and centralized generation of photovoltaic electricity needs to take
even more responsibility for the Bavarian and German energy system, as
photovoltaics is the still the only power source being capable of covering all
applications from the milliwatt regime to the gigawatt regime at competitive costs.
Photovoltaics has become the cheapest technology for new power plants in Bavaria
in 2016 and the fast and nationwide rollout of photovoltaics is eminent.

i-MEET has set its future research directions. On one hand we will intensify
research on solution processed semiconductors (AG Heiss), on semiconductor
crystal growth (AG Wellmann) and on semiconductor devices (AG Brabec). On the
other hand we started the build-up of a new research direction: the highly automated,
combinatorial high throughput investigation and development of energy materials.
Tobias Stubhan started with the development of a robot-based research tool for the
combinatorial processing of energy devices, clearly with the first focus on organic
and perovskite solar cells. Andreas Vetter finished building several extremely
accelerated lifetime testing units allowing to stress materials and devices with up to
700 suns while keeping the temperature under precise control. Combinatorial high
throughput research with robots and quantum chemical big data methods is trend-
setting for the development of the next generation of energy materials. These two
methods shall guarantee i-MEET s international top position in the R&D of
semiconductors and energy materials.
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We are looking forward with excitement into the future. Today’s research directions
- first and foremost research on perovskites - bear an enormous potential for the
sustainable development of a printed electronics future, covering all aspects
including high performance semiconductors. We are facing exciting next years.

At this stage I want to express my gratitude to our students, PhD students, postdocs
and group leaders to their fantastic scientific achievements in 2016. We published
over 60 manuscripts, 8 of them in the Nature family and in Energy & Environmental
Science. Specific and particular thanks to our technical and admin staff for their
outstanding commitment and support. i-MEET would not be that successful without
their dedication.

Finally, let me thank you, our cooperation partners and supporters of i-MEET, for
the successful cooperation in 2016! I wish you an enjoyable time reading our annual
report.

L —tie

Best, Christoph Brabec

Please note that some of our highlights can be found on i-MEET’s youtube channel
i-MEET Lab.
(https://www.youtube.com/channel/UC6RHRI5xyzL1b-1cJ6FG3PA).

Please note also our alumni network at LinkedIn (Institute i-MEET).
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2. Members of the Chair

Professors

Prof. Dr. Prof. Dr.-Ing. Prof. Dr.
Christoph J. Brabec Peter Wellmann Wolfgang Heil3
Head of the chair
Secretaries

Vb

Manuela Baumer Elisabeth Henneberger Ulrike Knerr
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Claudia Koch Sandra Wehlmann
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Academic administration

PD Dr. Miroslaw Batentschuk

Professors emeritus

Prof. Dr. rer. nat. Prof. Dr. rer. nat.
Georg Miiller Albrecht Winnacker

Associate Professors

Prof. Dr. Dr.-Ing. habil.
Michael Thoms
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Assistant lecturer

Dr. Dr.-Ing. Dr. rer. nat
Hans-Joachim Egelhaaf Jochen Friedrich Elke Meiflner
Technical staff

l |
hAA
Elena Epelbaum Tina Foth Winfried Habel

Silvan Heilscher Leonid Kuper Edeltraud Volkel

Helena Waldau Corina Winkler Ronald Wirth
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Solar and Semiconductor Devices ( SSD)
(Scientifical staff, doctoral candidates)

Prof. Dr.
Christoph J. Brabec

Group leader

Research of the device group is devoted to the design, simulation, processing and
analysis of modern innovative semiconductors, electronic materials as well as
advanced devices. Next generation concepts for electronic devices and future light
harvesting techniques complete our research focus.

Development of low cost, long lived and highly efficient printed solar cells is one
major vision of this research group. This includes the development of stable and
efficient materials, the development of printed multilayer tandem technologies,
ternary sensitization and controlling microstructure formation. Advanced organic
semiconductors, p-type & n-type interface layers, printed transparent / opaque
electrodes, flexible substrates and low cost barriers are further activities of this
research group.

Organic semiconductors, perovskite hybrid composite semiconductors as well as
colloidal quantum dots are the material fundament of our device engineering and
process development activities. Further activities include low temperature processed
chalcogenides and kesterites.

- a N

h .o B @

Haiwei Chen Shi Chen Shuai Gao Ening Gu
MSc MEng MSc MEng
Doctoral candidate Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET i-MEET
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Nusret Sena Giildal Yakun He Thomas Heumiiller

(Hons) MEng MSc MEng
Doctoral candidate Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET i-MEET

‘ #

Simon Kahmann Lili Ke Laraib Khanzada Stefan Langner
MSc MSc MEng MSc
Doctoral candidate Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET i-MEET

Chao Liu Jie Min Dr.

MSc MSc Reza Mokhtari
Doctoral candidate Postdoc Postdoc
i-MEET i-MEET i-MEET
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Lad

J. D. Perea Ospina C.O. Ramirez Quiroz
MSc MSc Mlchael Salvador
Doctoral candidate Doctoral candidate Postdoc
i-MEET i-MEET i-MEET
=
Dr. Tobias Stubhan Chen Xie Chaohong Zhang
Postdoc MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET ZAE

-

George Spyropoulos
MSc
Doctoral candidate
i-MEET

Dipl.-Ing.
Hong Zhang
Doctoral candidate
i-MEET
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Transport in Solution-Processed Semiconductors (TSC)
(Scientifical staff, doctoral candidates)

Dr. Dipl.-Ing. Gebhard Matt

Group leader

Our research focus is in the electro-optical characterization of solution processed
semiconductors.

We are specially interested in the nature of the charge transport in these exciting
material systems.

Sensitive methods for the detection of photo-currents in steady-state as well as
time-resolved (ns regime) overing a wide spectral regime from the UV-VIS to the
Mid-IR have been developed.

i

Thomas Heumiiller Simon Kahmann Moses Richter

MSc MSc MSc (Hons)
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET

B
Shreetu Shrestha Xiaofeng Tang
MSc MSc
Doctoral candidate Doctoral candidate
i-MEET i-MEET
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Phosphors & Light (P&L)
(Scientifical staff, doctoral candidates)

Dr. rer. nat. (Postdoc)
Karen Forberich
Group leader Light management

The main aim of the 'light management' group is to improve the optical properties of
printed electronic devices, particularly the light harvesting in printed solar cells.

The experimental activities include light conversion, i.e. the transformation of UV
and infrared light into visible light that can be converted by the solar cell, solution-
processed electrodes, solution-processed dielectric mirrors, and the experimental
investigation of light propagation in particle-matrix systems.

Optical simulations are another important part of the activities. We are using several
different methods like FIT-THIIM, Ray-Tracing, RCWA and the transfer matrix
formalism, and we combine different methods, but also different techniques for
optical modelling. Optical models are verified by experimental measurements before
they are used for numerical optimization.

For each problem, we will choose the most suitable method, i.e. the one that delivers
the most accurate results at a reasonable computational effort.

Carina Bronnbauer Shuai Gao Julian Hornich

MSc MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Dipl.-Ing. Kerstin Krebs Yilei Shen

Johannes Krantz MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Ternary Sensitization (TS)
(Scientifical staff, doctoral candidates)

Dr.
Tayebeh Ameri
Group leader

This research group aims to overcome the photocurrent and the performance
limitation of polymer:fullerene solar cells in a simple single-junction structure by
introducing a sensitizer with complementary absorption profile into the host matrix.
To boost near infrared light harvesting, we examine different semiconductor systems
such as low bandgap polymers, small molecules, dyes as well as hybrid and
inorganic nanoparticles / nanostructures. We carry out in-depth investigations on
how the structural properties of the host system as well as the sensitizer will be
influencing microstructure formation and the functionality of ternary systems. To
illuminate on the modified recombination mechanisms in ternary systems, we also
investigate the charge or energy transfer and charge transport between the
constituent components. We employ various advanced microscopic, spectroscopic
and optoelectronic techniques to study the morphology and transport of ternary
hybrid and organic solar cells. Furthermore, we aim to use empirical and simulation
techniques to learn about the origin of Voc in ternary solar cell. Investigation of the
lifespan of the ternary devices compared to their host references is also one
important part of our research.

Nicola Gasparini Lili Ke Rezvan Soltani
MSc MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Imaging and Thermosensorics (IMT)
(Scientifical staff, doctoral candidates)

Dr. Andreas Vetter
Group leader

The group “Imaging & Thermosensorics” is dedicated to developing imaging
methods and exploring accelerated life time testing of materials, in particular at high
temperature. One important task of the group is to develop and apply innovative test
and measurement methods. The group has a strong experience in precise infrared
imaging methods. Also, different imaging methods have been extensively applied to
characterize PV-cells and PV-modules.

Dipl.-Phys. Johannes Hepp Amir Hashemi
Klaus Burlafinger MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate

i-MEET ZAE ZAE

) MSc B. Eng.
Gordana Jovicic Andre Karl Sergej Lohvitki
Postdoc Doctoral candidate Technician
i-MEET i-MEET i-MEET
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Phosphors & Light (P&L)
(Scientifical staff, doctoral candidates)

PD Dr. Dr. (Postdoc)
Miroslaw Batentschuk Andres Osvet
Group leader Phosphors Group leader Phosphors

The research of the ,,Phosphors* group is concentrated on the development of new
phosphors, first of all for the light harvesting in solar cells, based on up and down
conversion of the solar emission. In addition, new light-converting luminescent
materials for white light emitting diodes, as well as storage phosphors for the
application as markers in the medical and biological research are developed and
studied. New phosphors for the high temperature thermometry are another part of
activities, in co-operation with EnCN. Our expertize in optical spectroscopy is used
in close cooperation with the Organic and Solution-based Photovaltaics Groups in
the development and optical characterization of solar cell materials.

P
—
Sl
Amjad Ali Liudmyla Chepyga Dipl.-Chem.
MSc MSc Ievgen Levchuk
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Solution-Processed-Semiconductor-Materials (SOPSEM)
(Scientifical staff, doctoral candidates)

Prof. Dr.
Wolfgang Heil3

Group leader

Solution processed semiconductor materials are synthesized as a basis for the
development of electronic devices. The materials include colloidal nanocrystal
quantum dots, organic pigment materials, and metal-halide perovskites. Recent
achieved milestones include the use of organic pigments as electrophotocatalysts for
the environmental friendly generation of hydrogen peroxide, and the clarification of
galvanic exchange reactions in metal nanoparticles protected by metal-oxide shells.
Largely improved infrared detecting materials have been obtained by merging the
advantages of PbS nanocrystals with that of metal-halide perovskites
semiconductors. As a novel type of ligands for nanocrystals, zero-dimensional
perovskite clusters have been introduced by us, enabling the formation of an
epitaxial ligand shell during a simple ligand exchange procedure. The epitaxial shell
is proven to provide several advantages in optoelectronic devices, due to the good
surface passivation, the formation of a semiconducting matrix, and the appealing
electronic properties of the nanohybrid materials.

Niall Killilea Oleksandr Mashkov Dr. YousefiAmin Amir
MSc MSc Mykhailo Sytnyk MSc
Doctoral candidate Doctoral candidate Postdoc Doctoral candidate
i-MEET i-MEET i-MEET i-MEET
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Crystal Growth Lab (CGL)
(Scientifical staff, doctoral candidates)

Prof. Dr.-Ing. Peter Wellmann
Group leader

The research activities in the crystal growth lab of Prof. Dr.-Ing. Peter Wellmann at
the electronic materials and energy technology (i-meet) division of the materials
department (University of Erlangen-Niirnberg) are devoted to modern topics in
semiconductor technology and include crystal growth, epitaxy and characterization
of various electronic materials. In the current focus of research and development are
materials for energy saving: (i) Silicon carbide for power electronic devices is a key
player for energy saving. (ii) The CIGSSe thin film solar cell materials recently have
reached a maturity that allows the realization of commercial solar panels. CZTSSe is
believed to play the role of a succeeding thin film solar cell material. (iii) Printed
electronic layers offer a great potential of a wide range of (opto-)electronic and
photovoltaic device applications. (iv) In the field of characterization a large variety
of electrical, spectroscopic and structural techniques are used which serve the better
understanding of materials processing. Special emphasis is put on topographic
methods. (v) In all fields service for industrial and institutional partners may be

provided.
i ﬁ

)

4

Soraya Abdelhaleem Dipl.-Ing. Yao Gao
MSc Lars Fahlbusch MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Ayat Hassanien
MSc
Doctoral candidate
i-MEET

Hossein Khodamoradi

MSc
Doctoral candidate
i-MEET

Dr. Dipl.-Ing
Ulrike Kiinecke
Scientifical staff
i-MEET

Dipl.-Ing.
Georg Neubauer
Doctoral candidate

i-MEET

Matthias Schuster
MSc
Doctoral candidate
i-MEET

Saskia Schimmel
MSc

Doctoral candidate

i-MEET

.5

Dipl.-Ing.
Martin Wilhelm
Doctoral candidate
i-MEET

Philipp Schuh
MSc
Doctoral candidate
i-MEET

Dipl.-Ing.
André Zweschke
Doctoral candidate

i-MEET
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Bavarian Center for Applied Energy Research
(ZAE, doctoral candidates, postdocs)

The Bavarian Center for Applied Energy Research (ZAE Bayern) is a registered,
non-profit association. The association was founded in December 1991 to promote
energy research as well as education, further training, consultation, information and
documentation in all fields significant to energy research. The association supports a
scientific research institute with divisions in Wiirzburg, Garching, Erlangen,
Nuremberg and Hof, employing more than 200 scientists, technicians, administrative
personnel and students. Since the founding of ZAE Bayern in 1991, ZAE has
become a both nationally and internationally recognized research institute.

ZAE Bayern works on the interface between evidence-based fundamental and
applied industrial research. Every year the institute performs a great number of
projects with the industry, from SME to large groups, as well as with university and
non-university research partners. The core competences of the ZAE location in
Erlangen with its subsidies in Niirnberg and Hof/Arzberg are renewable energies,
with a strong focus on photovoltaics. Competences in materials science, theoretical
understanding, and fundamental developments are linked in a knowledge- based
chain of value with i-MEET. The close cooperation between i-MEET as well as
further partners from FAU allows the ZAE Bayern in Erlangen to concentrate on
finding effective solutions to remove the barriers on our way towards a green,
sustainable and renewable future.

ak i

Iftikhar Channa Bernd Doll Dipl.-Phys. Johannes Hepp
MEng MSc Frank Fecher MSc
‘ ﬂ -1.
Dipl.-Phys. Luca Lucera Philipp Maisch Atif Makhdoom
Ulrich Hoyer MSc MSc MEng
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Anastasiia Solodovnyk G. Spyropoulos Dipl.-Phys. Dipl.-Ing.
MSc MSc Arne Riecke Stephan Wittmann
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External doctoral candidates

Armin Heinrichsdobler Meng Dipl.-Pys.
MSc Tobias Kotter Daniel Riedel
Osram Siemens Osram

Dipl.-Ing. Dipl.-Ing
Tobias Sauermann Philipp Schwamb
Belectric Osram

Visitors

04.05.2015-23.03.2016

Rezvan Soltani, MSc (Amirkabir University of Technology, Tehran, Iran)
Hybrid polymer solar cell based on PbS quantum dots/carbon nanotube
nanoarchitectures

25.09.2016-01.10.2016

Prof. Dr. hab. Yuriy Zorenko (Institute of Physics Kazimierz Wielki Univerity
Bydgoszcz, Poland)

Phosphors of doped Silicat Garnets for high power white light emitting diodes
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3. Bachelor Theses

Baderschneider, Kevin (Brabec)
Einfluss von Beschichtungsmethoden und Tintenformulierung auf die optischen
und elektrischen Eigenschaften von Silber Nanodraht Schichten

Barten, Florian (Wellmann)
Spektroskopische Untersuchung von Zwischenbandiibergdngen in co-dotierten 3C-
SiC-Schichten

Dobsch, Marko (Wellmann)
Untersuchung der Kristallisation von GaN unter ammonosauren Bedingungen mit
dem Mineralisator NH,/F

Dreher Patrick (Brabec)

Detektion von Volumendefekten und Anbindungsfehlern in der Halbleiter-
Substratverbindung von leistungselektronischen Modulen - Ultraschallmikroskopie,
Réntgen und Thermographie im Vergleich

Eigen, Andreas (Wellmann)
Entwicklung einer nasschemisch abgeschiedenen ZnS-Pufferschicht fiir die
Anwendung in CulnSey,-Solarzellen

Fischer, Julian (Wellmann)
Untersuchung der Zusammensetzung von Si-Ge-C Niedertemperatur CVD-Schichten

Graf, Lorenz (Wellmann)
Prozessoptimierung bei der nasschemischen Herstellung eines dichten CulnSe,-
Solarzellenabsorbers auf Basis von Cu-In und Se Nanopartikel-Schichtstapeln

Héning, Kilian (Wellmann)
Bestimmung der GaN Léslichkeit unter ammonothermalen Bedingungen durch
differentielle Auswertung der Heizrate

Korfer, Julien (Wellmann)
Entwicklung eines experimentellen Strémungsmodells der ammonothermalen
Kristallisation

Kniittel, Judith (Wellmann)
Spektroskopische Charakterisierung der Defektdichte von 3C-SiC Volumenkristallen

Lederer, Maximilian (Wellmann)
Optimierung des Wachstums von grofifliichigem, epitaktischen Graphen auf SiC
durch Homogenisierung der Si-Sublimationsbedingungen

Leimbach, Steffen (Heiss)
Nanocrystals for light up-conversion
Hocheffiziente Kern-Schale Nanokristalle fiir die Licht Aufkonversion
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Nguyen, Tien Lin (Wellmann)
Untersuchung der Schichtbildung eines dichten Culn(SxSe;.,), Solarzellenabsorbers
tiber eine Austauschreaktion von CulnS, Nanopartikeln mit Se

Ottinger, Bettina (Wellmann)
Ammonothermale Kristallisation von GaN im Ag-Liner mithilfe des Mineralisators
NH,F

Sisterhenn, Philipp (Wellmann)
Herstellung und Charakterisierung eines dichten CulnSe,-Solarzellenabsorbers aus
Cu-In und Se Nanopartikel-Schichtstapeln

Stapf, Dominik (Wellmann)
Untersuchung der Grenzfliche zwischen Mo und nanopartikuldren CulnSe-
Absorberschichten fiir die Anwendung in Solarzellen

Voll, Johannes C. (Brabec)
Effizienzsteigerung in organischen Solarzellen durch kontrollierte UV-Behandlung

Weghorn, Steffen (Brabec)
Prozessentwicklung zur Herstellung organischer Solarzellen fiir das EAM-Lab

Report 2016 i-MEET, Materials for Electronics and Energy Technology, University of Erlangen-Niirnberg
-28 -



4. Master Theses

Ackermann, Alexander (Wellmann)
Entwicklung einer diffusionshemmenden SiC-Tiegelbeschichtung fiir den Einsatz bei
der gerichteten Erstarrung von PV-Silizium

Arzig, Matthias (Wellmann)
Optimierung der Prozessparameter bei der Herstellung von epitaktischem Graphen
auf Siliziumkarbid unter Argon-Atmosphdre

Doll, Bernd (Brabec)
Investigation of the film formation of doctor bladed pervoskite layers for solar
cell application as a function of humidity

Kazerouni, Negar (Brabec)
High efficient organic ternary solar cells, case study on open circuit voltage (Voc)

Paulke, Ingo (Diploma thesis, Brabec)
Spektraloptische Messungen an CIGS-Solarzellen zur Inline-Qualitéitskontrolle

Reuther, Jonas (Brabec)
Electrical characterization of organic solar cells at low temperatures

Gast, Jessica (Brabec)
Development of phosphor layers for contactless measurement of temperature
via thermal imaging

Bergmann, Johannes (Brabec)
Processing of hybrid organic-inorganic perovskite ink: from powder to device
Application

Pallach, Sandra (Brabec)
Degradation of organic photodiodes under x-ray irradiation
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5. Doctoral Theses

Doctoral Theses in Preparation

Abdelhaleem, Soraya (Wellmann, i-MEET)
Determination of Homogeneity of CZTS Absorber Layers Prepared Entirely by Non-
vacuum Process for Low cost and Radiation Hardness Solar Cell

Ali, Amjad (Batentschuk, i-MEET)
Developement of phosphors for light conversion in solar panels

Bronnbauer, Carina (Brabec, i-MEET)
Printed dielectric mirrors for organic solar cells

Burlafinger, Klaus (Brabec, i-MEET)
Development of a high power illumination setup for accelerated photo-degradation

Channa, Iftikhar (Brabec, ZAE)
Development of solution processed thin film barriers for packaging thin film
electronics

Chen Haiwei (Brabec, i-MEET)
Hihgh-Performance and stable perovskite solar cells

Chen, Shi (Brabec, i-MEET)
Designing and synthesizing novel pervoskite type semiconductors

Chepyga, Liudmyla (Batentschuk, i-MEET)
Developement of new phosphors for high-temperature thermometry

Classen, Andrej (Brabec, i-MEET)
Transport and lifetime investigations of all-carbon solar cells

Doll, Bernd (Brabec, ZAE)
Daylight Electroluminescence of Silicon solar plants

Fahlbusch, Lars (Wellmann, i-MEET)
Neue Ansitze beim PVT Wachstum von SiC Einkristallen

Fecher, Frank (Brabec, ZAE)
Electrical simulations of thin film photovoltaic modules

Gao, Shuai (Brabec, i-MEET)
Dielectric mirrors and their applications

Gao, Yao (Wellmann, i-MEET)
SiC thin film for solar water-to-splitting

Gasparini, Nicola (Brabec, i-MEET)
Controlling charge carrier recombination in ternary orvganic solar cells
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Gu, Ening (Brabec, i-MEET)
Technological aspects of solution processed chalcopyrite solar cells

Giildal, Nusret Sena (Brabec, i-MEET)
Investigation of drying kinetics of hybrid/organic solar cells

Guo, Fei (Heiss, i-MEET)
Material and Process Engineering of Printed Semitransparent Organic Solar Cells
and Advanced Multi-junction Architectures

Hassanien, Ayat (Wellmann, i-MEET)
Study of absorbing layer for thin film solar cells based on non-toxic, earth-abundant
and low-cost elements

He, Yakun (Brabec, i-MEET)
PV fibers

Heinrichsdobler Armin (Brabec extern, OSRAM OLED GmbH.)
Druckprozesse fiir OLED-Substrate

Hepp, Johannes (Brabec, ZAE)
Improving of Imaging Techniques for Quality Control of Thin Film Solar Cells

Hornich, Julian (Barbec, i-MEET)
Simulations of solar cells with FDTD methods

Hou, Yi (Brabec, i-MEET)
Multicomponet chalcopyrite and kesterite inorganic nanocrystals for solar cell
applications

Hoyer, Ulrich (Brabec, ZAE)
Analyse von organischen Photovoltaik-Zellen mittels bildgebender
Elektrolumineszenzmessung

Kahmann, Simon (Brabec, i-MEET)
Hybrid photovoltaics based on organic polymers / semiconductor nanoparticle
composites

Ke, Lili (Brabec, i-MEET)
A Series of Novel Silicon Phthalocyanines / Naphthalocyanine as Near Infrared
Sensitizers in Organic Ternary and Quaternary Solar Cells

Khanzada, Laraib (Brabec, i-MEET)

The development and characterization of low cost, abundant, non-toxic and low
temperature solution processable inorganic semiconductors for photovoltaic
applications

Khodamoradi, Hossein (Wellmann, i-MEET)
Modeling of Crystal Growth from the Melt

Killilea, Niall (Heiss, i-MEET)
Inkjet printed phototransistors
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Kotter, Tobias (Brabec, external)
Hochleistungsdichte Phasenwechsel-Komposit-Materialien fiir das
Thermomanagement von elektrotechnischen Systemen

Krebs, Kerstin (Brabec, i-MEET)
Transparent, leitfihige Beschichtungen als Elektroden fiir Touch Panel Displays

Langner, Stefan (Brabec, i-MEET)
Solubility investigation and green formulation based on HSPs

Levchuk, Ievgen (Brabec, i-MEET)
Synthesis and optimization of semiconductor colloidal nanocrystals for solar cell
application

Liu, Chao (Brabec, i-MEET)
Designing Novel n-Type Water/Alcohol Soluble Conjugated Electrolytes for Organic
and Hybrid Photovoltaic Application

Makhdoom, Atif (Brabec, ZAE)
Low temperature route for the Development of Photovoltaic and optoelectronic
devices using Silicon nanoparticles

Mashkov, Oleksandr (Heiss, i-MEET)
Organic pigment nanocrystals

Neubauer, Georg (Wellmann, i-MEET)
Computertomographie bei der Kristallziichtung

Perea Ospina, Jose Dario (Brabec, i-MEET)
Solubility investigation based on COSMO-RS approach

Ramirez Quiroz, César Omar (Brabec, i-MEET)
Hybrid tandem solar cells based on Pbl perovskite

Richter, Moses (Brabec, i-MEET)
Transport properties of organic / inorganic hybrid composites

Riecke, Arne (Brabec, ZAE)
Rekristallisation diinner Siliziumschichten auf Fremdsubstraten fiir photovoltaische
Anwendungen und Anpassung der Zonenschmelzanlage (ZMR)

Sauermann, Tobias (Brabec, external)
Degradation Mechanisms in Organic Solar Cells

Schimmel, Saskia (Wellmann, i-MEET)
In situ Visualisierung des ammonothermalen Kristallisationsprozesses mittels
Rontgenmesstechnik

Schuster, Matthias (Wellmann, i-MEET)
Solar Cells with Novel Materials
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Schwamb, Philipp (Brabec, external)
Flexible white OLEDs

Shen, Yilei (Brabec, i-MEET)
Losungsprozessierung fiir die semitransparenten Elektroden der organischen
Leuchtdioden

Shrestha, Shreetu (Brabec, i-MEET)
Direct X-ray detectors based on PbI perovskite

Spyropoulos, George (Brabec, ZAE)
Design and fabrication of novel and printable multi-junction organic solar cells

Wilhelm, Martin (Wellmann, i-MEET)
SiGeC Hetero-Epitaxie

Wittmann, Stephan (Brabec, ZAE)
Entwicklung und Optimierung von Zell- und Modulkonzepten fiir Diinnschicht-
Silizium-Solarzellen auf Fremdsubstraten

Xie, Chen (Brabec, i-MEET)
Green formulation based on polymeric nanoparticles

YousefiAmir, AminAbbas (Heiss, i-MEET)
Inkjet printed nanocrystal devices

Zhang, Chaohong (Brabec, i-MEET)
Synthesis & characterization of novel Fullerene-grafted compounds

Zhang, Hong (Brabec, i-MEET)
Design of Interfacial Layers for Organic Solar Cells

Zweschke, André (Wellmann, i-MEET)
Numerische Modellierung der Phasenbildung von CIS Solarzellenasorberschichten
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Doctoral Theses Completed

15.03.2016
Heumiiller Thomas (Brabec, i-MEET)

Impact of Microstructure on the Photostability of Organic Bulk Heterojunction
Solar Cells

01.04.2016

Krantz, Johannes (Brabec)

Transparent and Opaque Electrode Materials Processed from Solution for
Application in Thin Film Organic Electronics

17.06.2016

Riedel, Daniel (Brabec, external)

Internal light extraction in organic light emitting devices

Polymere Streuschichten zur Lichtauskopplung aus organischen Leuchtdioden

07.09.2016

Solodovnyk, Anastasiia (Brabec, ZAE)

Design and In-Depth Optical Studies of Advanced Material Concepts for
Luminescent Down-Shifting Coatings for Photovoltaics

04.11.2016

Lucera Luca (Brabec, ZAE)

Closing the Efficiency Gap Between Lab-produced Organic Solar Cells and Roll-to-
Roll Printed Solar Modules

06.12.2016
Bachmann, Jonas (Brabec)
Organic Plastic Solar Modules Characterized by Thermal Methods
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6. Awards

Maisch, Philipp
. 1y

Best Paper Award 12th IEEE MID conference

Fantastic Job by Philipp and the Solar Factory’s Inkjet Team!
Their work on “Inkjet printing of highly conductive
nanoparticle dispersions for organic electronics” won the best
paper award at the IEEEs 12th MID conference.

Bronnbauer, Carina

Winner SAOT Videocompetition 2016

SAOT einen Aufenthalt iiber ca. 3,5 Monate an der University of Queensland,
Brisbane

Ameri, Tayebeh
Christiane Niisslein-Volhard foundation, Germany
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7. Publications
(Full Papers and Conference Proceedings)

Full Papers

Baran, D., Kirchartz, T., Wheeler, S., Dimitrov, S., Abdelsamie, M., Gorman,
J., Ashraf, R.S., Holliday, S., Wadsworth, A., Gasparini, N., Kaienburg, P.,
Yan, H., Amassian, A., Brabec, C.J., Durrant, J.R., McCulloch, I.

Reduced voltage losses yield 10% efficient fullerene free organic solar cells with >1
V open circuit voltages

Energy and Environmental Science, 9 (12), pp. 3783-3793, 2016

DOI: 10.1039/c6ee02598f

Baran, D., Ashraf, R.S., Hanifi, D.A., Abdelsamie, M., Gasparini, N., Rohr,
J.A., Holliday, S., Wadsworth, A., Lockett, S., Neophytou, M., Emmott, C.J.M.,
Nelson, J., Brabec, C.J., Amassian, A., Salleo, A., Kirchartz, T., Durrant, J.R.,
McCulloch, I.

Reducing the efficiency—stability—cost gap of organic photovoltaics with highly
efficient and stable small molecule acceptor ternary solar cells

Nature Materials, pages 8, Article in press, 2016

DOI: 10.1038/nmat4797

Bronnbauer, C., Gasparini, N., Brabec, C.J., Forberich, K.

Guideline for Efficiency Enhancement in Semi-Transparent Thin-Film Organic
Photovoltaics with Dielectric Mirrors

Advanced Optical Materials, 4 (7), pp. 1098-1105, 2016

DOI: 10.1002/adom.201600080

Bronnbauer, C., Osvet, A., Brabec, C.J., Forberich, K.

Semitransparent Organic Light Emitting Diodes with Bidirectionally Controlled
Emission

ACS Photonics, 3 (7), pp. 1233-1239, 2016

DOI: 10.1021/acsphotonics.6b00234

Chen, H., Hou, Y., Halbig, C.E., Chen, S., Zhang, H., Li, N., Guo, F., Tang, X.,
Gasparini, N., Levchuk, 1., Kahmann, S., Ramirez Quiroz, C.O., Osvet, A.,
Eigler, S., Brabec, C.J.

Extending the environmental lifetime of unpackaged perovskite solar cells through
interfacial design

Journal of Materials Chemistry A 4 (30), pp. 11604-11610, 2016

DOI: 10.1039/c6ta03755k

Chen, S., Hou, Y., Chen, H., Richter, M., Guo, F., Kahmann, S., Tang, X.,
Stubhan, T., Zhang, H., Li, N., Gasparini, N., Quiroz, C.O.R., Khanzada, L.S.,
Matt, G.J., Osvet, A., Brabec, C.J.

Exploring the Limiting Open-Circuit Voltage and the Voltage Loss Mechanism in
Planar CH;NH;PbBr; Perovskite Solar Cells(2016)

Advanced Energy Materials, 6 (18), art. no. 1600132, 2016

DOI: 10.1002/aenm.201600132
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Chepyga, L.M., Jovicic, G., Vetter, A., Osvet, A., Brabec, C.J., Batentschuk, M.
Photoluminescence properties of thermographic phosphors YAG:Dy and YAG:Dy,
Er doped with boron and nitrogen

Applied Physics B: Lasers and Optics, 122 (8), art. no. 212, 2016

DOI: 10.1007/s00340-016-6487-8

Christos L. Chochos, Ranbir Singh, Min Kim, Nicola Gasparini, Athanasios
Katsouras, Chandramouli Kulshreshtha, Vasilis G. Gregoriou, Panagiotis E.
Keivanidis, Tayebeh Ameri, Christoph J. Brabec, Kilwon Cho, and Apostolos
Avgeropoulos

Enhancement of the Power Conversion Efficiency in Organic Photovoltaics by
Unveiling the Appropriate Polymer Backbone Enlargement Approach

Advanced Functional Materials, pages 9, Article in press, 2016

DOI: 10.1002/adfm.201504953

Chochos, C.L., Katsouras, A., Gasparini, N., Koulogiannis, C., Ameri, T.,
Brabec, C.J., Avgeropoulos, A.

Rational Design of High-Performance Wide-Bandgap (=2 eV) Polymer
Semiconductors as Electron Donors in Organic Photovoltaics Exhibiting High Open
Circuit Voltages (=1 V)

Macromolecular Rapid Communications, pages 10, Article in press, 2016

DOI: 10.1002/marc.201600614

Du, X., Lytken, O., Killian, M..S., Cao, J., Stubhan, T., Turbiez, M., Schmuki,
P., Steinriick, H.-P., Ding, L., Fink, R.H., Li, N., Brabec, C.J.

Overcoming Interfacial Losses in Solution-Processed Organic Multi-Junction Solar
Cells

Advanced Energy Materials, pages 10, Article in press, 2016

DOI: 10.1002/aenm.201601959

Sule Erten-Ela, Haiwei Chen, Andreas Kratzer, Andreas Hirsch and Christoph
J. Brabec

Perovskite solar cells fabricated using dicarboxylic fullerene derivatives

New Journal of Chemistry 40, pp. 2829-2834, 2016

DOI: 10.1039/c5nj02957k

Nicola Gasparini, Xuechen Jiao, Thomas Heumueller, Derya Baran, Gebhard
J. Matt, Stefanie Fladischer, Erdmann Spiecke, Harald Ade, Christoph J.
Brabec and Tayebeh Ameri

Designing ternary blend bulk heterojunction solar cells with reduced carrier
recombination and a fill factor of 77%

Nature Energy 16118, pages 10, 2016

DOI: 10.1038/NENERGY.2016.118

Giildal, N.S., Berlinghof, M., Kassar, T., Du, X., Jiao, X., Meyer, M., Ameri, T.,
Osvet, A., Li, N., Destri, G.L., Fink, R.H., Ade, H., Unruh, T., Brabec, C.J.
Controlling additive behavior to reveal an alternative morphology formation
mechanism in polymer: Fullerene bulk-heterojunctions

Journal of Materials Chemistry A, 4 (41), pp. 16136-16147, 2016

DOI: 10.1039/c6ta07023j
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Nusret S. Giildal, Thaer Kassar, Marvin Berlinghof, Tayebeh Ameri, Andres
Osvet, Roberto Pacios, Giovanni Li Destri, Tobias Unruh and Christoph J.
Brabec

Real-time evaluation of thin film drying kinetics using an advanced, multi-probe
optical setup

Journal of Materials Chemistry C, pages 9, Article in press, 2016

DOI: 10.1039/c5tc03448¢

Heiss, W., Brabec, C.

X-ray imaging: Perovskites target X-ray detection
Nature Photonics 10 (5), pp. 288-289, 2016

DOI: 10.1038/nphoton.2016.54

Johannes Hepp, Florian Machui, Hans-J. Egelhaaf, Christoph J. Brabec &
Andreas Vetter

Automatized analysis of IR-images of photovoltaic modules and its use for quality
control of solar cells

Energy Science & Engineering 4 (6), pp. 363-371, 2016

DOI: 10.1002/ese3.140

Heumueller, T., Mateker, W.R., Distler, A., Fritze, U.F., Cheacharoen, R.,
Nguyen, W.H., Biele, M., Salvador, M., Von Delius, M., Egelhaaf, H.-J.,
McGehee, M.D.b , Brabec, C.J.

Morphological and electrical control of fullerene dimerization determines organic
photovoltaic stability

Energy & Environmental Science 9, pp. 247-256, 2016

DOI: 10.1039/c5ee02912k

Holliday, S., Ashraf, R.S., Wadsworth, A., Baran, D., Yousaf, S.A., Nielsen,
C.B., Tan, C.-H., Dimitrov, S.D., Shang, Z., Gasparini, N., Alamoudi, M.,
Laquai, F., Brabec, C.J., Salleo, A., Durrant, J.R., McCulloch, I.
High-efficiency and air-stable P3HT-based polymer solar cells with a new non-
fullerene acceptor

Nature Communications 7, art. no. 11585, pages 11, 2016

DOI: 10.1038/ncomms11585

Hornich, J., Pflaum, C., Brabec, C., Forberich, K.

Numerical study of plasmonic absorption enhancement in semiconductor absorbers
by metallic nanoparticles

Journal of Applied Physics, 120 (11), art. no. 113102, pages 8, 2016

DOI: 10.1063/1.4962459

Hou, Y., Chen, W., Baran, D., Stubhan, T., Luechinger, N.A., Hartmeier, B.,
Richter, M., Min, J., Chen, S., Quiroz, C.O.R., Li, N., Zhang, H., Heumueller,
T., Matt, G.J., Osvet, A., Forberich, K., Zhang, Z.-G., Li, Y., Winter, B.,
Schweizer, P., Spiecker, E., Brabec, C.J.

Overcoming the Interface Losses in Planar Heterojunction Perovskite-Based Solar
Cells

Advanced Materials 28, pp. 5112-5120, 2016

DOI: 10.1002/adma.201504168

Report 2016 i-MEET, Materials for Electronics and Energy Technology, University of Erlangen-Niirnberg
-38 -



M. Jakesova,, D. H. Apaydin, M. Sytnyk, K. Oppelt, W. Heiss, N. S. Saraciftci,
E. D. Glowacki

Hydrogen-Bonded Organic Semiconductors as Stable Photoelectrocatalysts for
Efficient Hydrogen Peroxide Photosynthesis,

Advanced Functional Materials 26, pp. 5248-5254, 2016

DOI: 10.1002/adfm.201601946

Kahmann, S., Fazzi, D., Matt, G.J., Thiel, W., Loi, M.A., Brabec, C.J.
Polarons in Narrow Band Gap Polymers Probed over the Entire Infrared Range: A
Joint Experimental and Theoretical Investigation

Journal of Physical Chemistry Letters, 7 (22), pp. 4438-4444, 2016

DOI: 10.1021/acs.jpclett.6b02083

Kassar, T., Giildal, N.S., Berlinghof, M., Ameri, T., Kratzer, A., Schroeder,
B.C., Destri, G.L., Hirsch, A., Heeney, M., Mcculloch, 1., Brabec, C.J.,
Unruh, T.

Real-Time Investigation of Intercalation and Structure Evolution in Printed
Polymer:Fullerene Bulk Heterojunction Thin Films

Advanced Energy Materials 6, art. no. 1502025, pages 8, 2016

DOI: 10.1002/aenm.201502025

Ke, L., Min, J., Adam, M., Gasparini, N., Hou, Y., Perea, J.D., Chen, W.,
Zhang, H., Fladischer, S., Sale, A.-C., Spiecker, E., Tykwinski, R.R., Brabec,
C.J., Ameri, T.

A Series of Pyrene-Substituted Silicon Phthalocyanines as Near-IR Sensitizers in
Organic Ternary Solar Cells

Advanced Energy Materials, pages 13, Article in press, 2016

DOI: 10.1002/aenm.201502355

Khanzada, L.S., Levchuk, 1., Hou, Y., Azimi, H., Osvet, A., Ahmad, R., Brandl,
M., Herre, P., Distaso, M., Hock, R., Peukert, W., Batentschuk, M.,

Brabec, C.J.

Effective Ligand Engineering of the Cu,ZnSnS, Nanocrystal Surface for Increasing
Hole Transport Efficiency in Perovskite Solar Cells

Advanced Functional Materials 26 (45), pp. 8300-8306, 2016

DOI: 10.1002/adfm.201603441

D. Kriegner, M. Sytnyk, H. Groiss, M. Yarema, W. Grafeneder, P. Walter, A.
C. Dippel, M. Meffert, D. Gerthsen, J. Stangl, W. Heiss

Galvanic Exchange in Colloidal Metal/Metal-Oxide Core/Shell Nanocrystals.

The Journal of Physical Chemistry C 120, pp. 19848-19855, 2016

DOI: 10.1021/acs.jpcc.6b06405

I. Levchuk, C. Wiirt, F. Krause, A. Osvet, M. Batentschuk, U. Resch-Genger,
C. Kolbeck, P. Herre, H. P. Steinriick, W. Peukert and C. J. Brabec
Industrially scalable and cost-effective Mn** doped Zn,Cd;_,S/ZnS nanocrystals
with 70% photoluminescence quantum yield, as efficient down-shifting materials in
photovoltaics

Energy & Environmental Science, pages 12, Article in press, 2016

DOI: 10.1039/c5ee03165f
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Levchuk, I., Hou, Y., Gruber, M., Brandl, M., Herre, P., Tang, X., Hoegl, F.,
Batentschuk, M., Osvet, A., Hock, R., Peukert, W., Tykwinski, R.R.,

Brabec, C.J.

Deciphering the Role of Impurities in Methylammonium Iodide and Their Impact on
the Performance of Perovskite Solar Cells

Advanced Materials Interfaces 3 (22), art. no. 1600593, pages 10, 2016

DOI: 10.1002/admi.201600593

L. Lucera, F. Machui, P. Kubis, H. D. Schmidt, J. Adams, S. Strohm, T.
Ahmad, K. Forberich, H.-J. Egelhaaf and C. J. Brabec

Highly efficient, large area, roll coated flexible and rigid OPV modules with
geometric fill factors up to 98.5% processed with commercially available materials
Energy & Environmental Science 9, pp. 89-94, 2016

DOI: 10.1039/c5ee03315b

Yuriy N. Luponosov, Jie Min, Alexander N. Solodukhin, Oleg V. Kozlov,
Marina A. Obrezkova, Svetlana M. Peregudova, Tayebeh Ameri, Sergei N.
Chvalun, Maxim S. Pshenichnikov, Christoph J. Brabec,

Sergei A. Ponomarenko

Effects of electron-with drawing group and electron-donating core combinations on
physical properties and photovoltaic performance in D-n-A star-shaped small
molecules

Organic Electronics 32, pp. 157-168, 2016

DOI: 10.1016/j.0rgel.2016.02.027

Luponosov, Y.N., Min, J., Solodukhin, A.N., Bakirov, A.V., Dmitryakov, P.V.,
Shcherbina, M.A., Peregudova, S.M., Cherkaev, G.V., Chvalun, S.N.,

Brabec, C.J., Ponomarenko, S.A.

Star-shaped D-n-A oligothiophenes with a tris(2-methoxyphenyl)amine core and
alkyldicyanovinyl groups: Synthesis and physical and photovoltaic properties
Journal of Materials Chemistry C 4 (29), pp. 7061-7076, 2016

DOI: 10.1039/c6tc01530a

Maisch, P., Tam, K.C., Lucera, L., Egelhaaf, H.-J., Scheiber, H.,

Maier, E., Brabec, C.J.

Inkjet printed silver nanowire percolation networks as electrodes for highly efficient
semitransparent organic solar cells

Organic Electronics: physics, materials, applications 38, pp. 139-143, 2016

DOI: 10.1016/j.0rgel.2016.08.006

Jie Min, Xuechen Jiao, Ibrahim Ata, Andres Osvet, Tayebeh Ameri,

Peter Béuerle, Harald Ade, and Christoph J. Brabec

Time-Dependent Morphology Evolution of Solution-Processed Small Molecule
Solar Cells during Solvent Vapor Annealing

Advanced Energy Materials, 1502579, pages 9, Article in press, 2016

DOI: 10.1002/aenm.201502579
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Jie Min, Carina Bronnbauer, Zhi-Guo Zhang, Chaohua Cui, Yuriy N.
Luponosov, Ibrahim Ata, Peter Schweizer, Thomas Przybilla, Fei Guo,
Tayebeh Ameri, Karen Forberich, Erdmann Spiecker, Peter Béiuerle,

Sergei A. Ponomarenko, Yongfang Li, and Christoph J. Brabec

Fully Solution-Processed Small Molecule Semitransparent Solar Cells: Optimization
of Transparent Cathode Architecture and Four Absorbing Layers

Advanced Functional Materials, pages 8, Article in press, 2016

DOI: 10.1002/adfm.201505411

Min, J., Jiao, X., Sgobba, V., Kan, B., Heumiiller, T., Rechberger, S., Spiecker,
E., Guldi, D.M., Wan, X., Chen, Y., Ade, H., Brabec, C.J.

High efficiency and stability small molecule solar cells developed by bulk
microstructure fine-tuning

Nano Energy 28, pp. 241-249, 2016

DOI: 10.1016/j.nanoen.2016.08.047

Min, J., Cui, C., Heumueller, T., Fladischer, S., Cheng, X., Spiecker, E.,

Li, Y., Brabec, C.J.

Side-Chain Engineering for Enhancing the Properties of Small Molecule Solar Cells:
A Trade-off Beyond Efficiency

Advanced Energy Materials 6 (14), art. no. 1600515, pages 9, 2016

DOI: 10.1002/aenm.201600515

Min, J., Kwon, O.K., Cui, C., Park, J.-H., Wu, Y., Park, S.Y., Li, Y.,
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Guideline for Efficiency Enhancement in Semi-Transparent
Thin-Film Organic Photovoltaics with Dielectric Mirrors
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Abstract
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Visualizing the performance loss of solar cells by IR
thermography — an evaluation study on CIGS with
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Infrared Physics & Technology
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Auntomatized segmentation of photovoltaie modules in IR-images
with exireme noise
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Highlights

= Speciaticed [R-images (DLIT) of solar modubes sufifer from Jow contrasi

= Developenenm of o Gt aod robasa al gosiahm o sutomatieed isodule seymenimion,
= Aumomaiised segmemialion is suoccessiul even mmiler extrense noise,

= Algorithem win suceesalilly pesied ca W samgles (DLIT-images),
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Abstract
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Correlation between the Generated String Powers of a Photovoltaic
Power Plant and Module Defects Detected by Aerial Thermography
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High temperature solution growth of SiC by the Vertical Bridgman
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Abstract. We developed a solution growth process related to the combination of the Vertical
Bridgman and Vertical Gradient Freeze in a metal free Si-C melt at growth temperatures of
2300 °C. For this procedure we present a detailed description of the growth process and discuss the
influence of difterent growth parameters on the surface morphology and growth rate. So far, we
managed to grow SiC layers with a thickness up to 300 um. The characterization of the crystal
morphology was carried out using SEM images and the metal concentration was estimated using
SIMS.

Introduction

In recent years, solution growth of bulk SiC material has faced a process revival. Since the first
large scale solution growth attempts in the late 1990s [1], a number of fundamental as well as
advanced technologic reports have been given [2][3][4]. Basically all current reports have in
common to apply top seeded solution growth which is a derivative of the well-known Czochralski
growth process. In order to increase the carbon solubility and, hence, to increase growth velocity at
moderate temperatures around 1500 °C to 1700 °C, metals like Cr and Al are added to the Si-C
solution. In this paper we follow an alternative process which applies bottom seeded solution
growth that is related to the combination of the Vertical Bridgman and Vertical Gradient Freeze
growth process at high temperatures of approximately 2300 °C without solvent metals.

Due to the knowledge of the authors, so far no reports are available in literature on stable
solution growth of SiC from a pure Si-C melt using the above described high temperature
(T>>2000 °C). Tt is believed that the absence of solvent metals in order to increase the carbon
solubility will be very beneficial for the future growth of electronic grade SiC from the solution. At
the same time, the Vertical Bridgman and in particular the Vertical Gradient Freeze technology has
proved to be a reliable growth method for a number of other semiconductor materials that are
naturally grown solely from the melt. Transferring this growth method to a high temperature regime
of 2300 °C as demonstrated within this work is encountered as very promising technology for SiC
solution growth.

Experimental

Solution growth was carried out in an inductively heated graphite container at temperatures
between 2200 °C and 2300 °C (Fig. 1(a)). For the experiments we used 6H single crystal seeds with
an off axis angle of 5° and a diameter of 30 mm prepared in our own lab using physical vapor
transport growth. The seeds were fixed at the bottom of the graphite crucible with the carbon-face
up. Afterwards we filled the crucible with electrical grade silicon granules leading to a melt height
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ABSTRACT: Photovoltaic (PV) modules arc ofien alfected by delects caused by transport and installation or by (ield
degradation due to environmental conditions. If a power reduction is observed in the inverter data, a detailed error

causc analysis is often very cost-intensive cven

when using  imaging methods

like thermography or

clectroluminescence. We present a method to classify the defect type of PV modules only by cvaluating the

maximum power oulpul (£y,,) for different irradianc

. Thereby, low parallel resistance, high series resistance and

broken cells can be distinguished trom each other. Simulations and consistent explanations confirm the experimental
findings. The mecthod works particularly well for parallcl resistance problems like potential induced degradation
(PID). Thus, this failure type can easily be diagnosed in modules. The method should also be applicable to data of
module strings and to thermography-based failure analysis in field which will be investigated in the future.

Keywords: Defects, Degradation, Photovoltaic, PV Module, Simulation

1 INTRODUCTION

Photovoltaic modules often exhibit power reduction
duc to failurcs. However, for the classification of the
failures the modules have to be  transporied  to
laboratories or expensive tests have to be performed in
ficld. Tn this paper, we introduce a method for classifying
the defeet in a PV module based on simplificd /-1 curve
analysis.

2 METHODS, MODELS AND MATERIALS

The -V curves of the crystalline silicon  (¢-Si)
modules were measured at diflerent irradiances at 25 °C
with the Spire Solar’s Spi-Sun Simulator™ 4600SLP
{class AAA performance). The classification of the
module defects was done by using the /-¥ curves and the
electroluminescence (EL) images of the modules. 12
detect modules plus 4 defect-tree reference modules from
4 manufactures were selected for the investigations. The
EL images showed usually more than one delective cell
in a module. Exemplarily thc EL images and the
measured /- curves for dilTerent irradiances are shown
for the three defect types in Figure 1.

The simulations were performed qualitatively using
the circuit simulator LTspice (version 4) from Linear
Technology. The equivalent circuit consisted ol 60 cells
modelled with the one-diode model and 3 bypass diodes
for the substrings. The simulation parameters are listed in
Table 1.

Tablel: Simulation parameters of detect-free cells

Parameter Value
Photocurrent /y 5A

Series resistance R 5mQ
Parallel resistance R, 1500
Saturation current / 62-10% A
Tdeality factor 1.28

3 EXPERIMENTS

From the /-F curves the power outputs at maximum

2247

power point (Pp,,) of the modules were determined for
different irradiances. The modules were classified into
three defect types: 1) low parallel resistance, 2) high
serics resistance and 3) broken cells, The low parallel
resistance R, (¢.g. duc to poorly isolated cell cdges) were
simulated by reducing the R, 10 3.16 © and 1 Q in one or
all 60 cells. Tor the series resistance defect type. R, of the
substring was increased to 0.2 Q and 0.32 © in one or all
three substrings. A broken cell was simulated by
connecting the broken cell part in parallel to the residual
main cell via a contact resistance Reopqe 88 described in
[1]. because broken cell parts arc only scldom completely
disconnected in reality. The broken cell area was
assumed 10 be 30 %. Regyaq was set to 10, 3.16 O and
10 k€3 in one or all 60 cells.

4 RESULTS AND DISCUSSION

Plotting the relative maximum power P,,,],], of a
defective module referred to a non-defective reference
module (refative Py = Prppbad / Propp,reference) versus the
irradiance reveals a positive slope in the case of low
parallel resistance problems like PID. bad cell edge
isolation or shunts (cf. Figure 2a). In our case, modules
1-5 revealed cells with bad cdge isolation. Tor other
delect types like high series resistance or cell breakage,
the curves decrease with increasing irradiance (cf. Tigure
2b and Figure 2¢). The high scrics resistances in modules
6-9 are due o solder or contact failures ol the busbars in
the cells as diagnosed by EL images. The kink in the
curve of module 6 is caused by one shunted cell in the
module additionally to the cells with solder (ailures.
Modules 10-12 were affected by broken cells.

These experimental findings could be qualitatively
verified by simulations where one cell or all cells in the
module were simulated as being defective (ct. Figure 3).
Like in Figure 2a. the simulated curves in Figure 3a show
an increasc in relative Pp,, with irradiance for low
parallel resistance failure. For one defect cell the
deviation from one is small but visible. When all cclls of
the module are aflected, the reduction in relative Py, is
large for low irradiance and vanished for higher
irradiances, as is seen in Figure 3a. For series resistance
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3C-SiC on high quality 3C-SiC on Si CVD templates
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Abstract. We have developed and investigated the quasi-bulk crystal growth of 3C-SiC on
transferred, high quality, CVD-grown templates using a sublimation sandwich technique. The 3C-
SiC seeding template layers grown on silicon were removed from the silicon carrier using a solution
of hydrofluoric acid, nitric acid and water and glued to a SiC substrate using carbon glue. The
transferred layers were used as seeding material to grow high quality, single crystalline, double
position boundary free 3C-SiC crystals with thicknesses of up to 860 um and a size of 18 x 20 mm.
Analysis of the bulk-like 3C-SiC layers was carried out using Laue measurement in back-reflecting
geometry, Raman spectroscopy and optical microscopy.

Introduction

The 3C polytype of SiC shows technological challenges for the bulk growth. However, a
significant step for electronic devices like MOSFETSs [1] and intermediate band solar cells [2] can
be predicted if high quality material can be produced in large amounts. A promising technique
could be the seeded sublimation epitaxy or related methods (like the fast sublimation growth
process). Due to a lack of high quality seeding layers, this technology has not yet been available. To
achieve a high crystalline quality in the growth process the seed should: (i) contain no double
positioning boundaries (DPBs) and (ii) feature a decent mechanical stability. A big problem is the
elimination of DPBs in 3C-SiC. Therefore, the epitaxial enlargement of a perfect crystal-layer
grown using the CVD method would be preferable. By this technique, 12 to 50 pm thick 3C-SiC
layers grown on a particularly structured silicon substrate with single domain [3] were achieved
leading to an annihilation of DPBs in the first hundred nanometers of growth. In this work, we
transfer such layers on different substrates and enlarge them using a sublimation epitaxial related
technique [4].

Experimental Setup

The 3C-SiC (001) seeding material was grown on a four-inch silicon wafer [3] cut into less or
equal to 15x15 mm? pieces using a single wire diamond saw. To remove the silicon carrier we used
a solution of hydrotluoric acid, nitric acid and water (HF:HNOs5:H,0) in a concentration ratio of
1:1:0.5. For an increased mechanical stability we coated the backside of the 3C-SiC seeding layer
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Computational Optimization and Solution-Processing of Thick and
Efficient Luminescent Down-Shifting Layers for Photovoltaics
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ABSTRACT

Luminescent down-shifting (LDS) is a simple, powerful tool for increasing the range of solar irradiance that can be
efficiently utilized by photovoltaic devices. We developed an optical model to simulate the ideal optical properties
(absorbance, transmittance, luminescence quantum yield, etc.) of LDS layers for solar cells. We evaluated which
quantum efficiencies and which optical densities are necessary to achieve an improvement in solar cell performance. In
particular we considered copper indium gallium diselenide (CIGS) devices. Our model relies on experimentally
measured data for the transmission and emission spectra as well as for the external quantum efficiency (EQE) of the
solar cell. By combining experimental work with this optical model, we aim to propose an environmentally friendly
technology for coating thick (300-500 um), efficient luminescent down-shifting layers. These layers consist of polyvinyl
butyral (PVB) and organic UV-converting fluorescent dyes. The absorption coefficients and luminescence quantum
yields of the dyes were determined both in a solution of the solvent benzyl alcohol and in the solid polymer layers. This
data shows that the dyes retain luminescence quantum yields of approximately 90% after solution-processing. The
produced layers were then applied to CIGS solar cells, thereby improving the EQE of the devices in the UV region. Ata
wavelength of 390 nm, for instance, the EQE increased from 18% to 53%. These values closely agree with the
theoretically calculated ones. The proposed technology, thus, provides a pathway toward efficient, fully solution-
processable encapsulated photovoltaic modules.

Keywords: luminescence, absorbance, organic dye, quantum yield, EQE, photovoltaics

1. INTRODUCTION

The transition towards a sustainable energy supply requires photovoltaic devices (PV) with improved performance’.
Luminescent down-shifting (LDS) is one of the approaches to achieve that. It increases the response of solar cells in the
UV spectral region via photoluminescent processes®. This is usually done by incorporating luminescent materials into
transparent binder and placing such a layer in front of a solar cell. As most of the modern solar cells do not perform well
in UV, the employed luminescent materials should absorb incident UV radiation and emit visible light. In most cases this
light is utilized by the solar cells more efficiently, thus, increasing the overall performance of the device®.

Although the LDS principle is already a few decades old, fairly simple and an entirely optical approach, it has several
limitations that prevent an application in PV industry. Firstly, luminescence down-shifting materials have typically
quantum yields (PLQY) less than 100 %. Also many luminescent materials have insufficient Stokes shift to avoid
reabsorption®. Therefore, not all of the absorbed incident UV light is reemitted and escapes an LDS layer. Secondly, the
re-emitted light escapes the LDS layer not only in the direction of the underlying solar cell but also through the sides and
the top™ *. And thirdly, if the size of the incorporated luminescent material is larger than 10 - 50 nm, it causes scattering
and increases back-reflection losses of the incident visible light™ ¢. Hence, the so-called LDS efficiency, #,,5, which is a
product of the transmittance of the visible light, PLQY and optical efficiency of LDS layers®, reaches only about 72 %
for the most thoroughly optimized cases’.

*anastasiia.solodovnyki@zae-bayern.de; phone 49 9131 9398-164; fax 49 9131 9398-199; zac-bayern.de

Physics, Simulation, and Photonic Engineering of Photovoltaic Devices V, edited by Alexandre Freundlich,
Laurent Lombez, Masakazu Sugiyama, Proc. of SPIE Vol. 9743, 97430G - © 2016 SPIE
CCC code: 0277-786X/16/$18 - doi: 10.1117/12.2211737

Proc. of SPIE Vol. 9743 97430G-1
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Solar driven energy conversion applications based on 3C-SiC
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Abstract. There is a strong and growing worldwide research on exploring renewable energy
resources. Solar energy is the most abundant, inexhaustible and clean energy source, but there
are profound material challenges to capture, convert and store solar energy. In this work, we
explore 3C-SiC as an attractive material towards solar-driven energy conversion applications: (i)
Boron doped 3C-SiC as candidate for an intermediate band photovoltaic material, and (ii}) 3C-SiC
as a photoelectrode for solar-driven water splitting. Absorption spectrum of boron doped 3C-SiC
shows a deep energy level at ~0.7 eV above the valence band edge. This indicates that boron
doped 3C-SiC may be a good candidate as an intermediate band photovoltaic material, and that
bulk like 3C-SiC can have sufficient quality to be a promising electrode for photoelectrochemical
water splitting.

Introduction

Solar energy can provide sufficient power for the global energy demands if it can be efficiently
harvested and stored. The photovoltaic cell is the most common device to collect solar energy.
The intermediate-band (IB) solar cell, designed by introducing an energy band or level in the
semiconductor bandgap, has attracted much attention due to its promising properties to achieve
a very high efficiency. The theoretical model for an IB solar cell [1] predicts a maximum efficiency
of 63% in an ideal material having a bandgap at 1.95 eV with an intermediate level at ~0.7 eV
above the valence band edge or below the conduction band edge. Cubic silicon carbide (3C-SiC) is
a very attractive material for IB solar cells because it has a bandgap of ~2.36 eV and a deep
impurity given by the boron acceptor level at ~0.7 eV above the valence band.

Further on, a direct conversion of solar energy into hydrogen from photoelectrochemical (PEC)
water splitting provides another attractive, clean and sustainable way to harvest and store solar
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Application of in-situ 3D computed tomography during PVT growth of
4H-SiC for the study of source material consumption under varying
growth conditions
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Abstract. 2D and 3D in-situ X-ray visualization was applied to study the behavior of the SiC
source material during PVT growth under various growth conditions. Experiments were carried out
in two growth chambers for the growth of 3 inch and 4 inch crystals. Growth parameters were
varied in the gas room in terms of axial temperature and inert gas pressure. The study addresses the
stability of the SiC source material surface. It is shown that a higher inert gas pressure (e.g. 25
mbar) inhibits an unintentional upward evolution of the SiC feedstock that interferes with the
crystal growth interface. The latter is related to a suppression of a pronounced recrystallization
inside the SiC source. For a low inert gas pressure (e.g. 10 mbar) it is concluded that the axial
temperature gradient inside the source material needs to be decreased to less than ca. 10 K/em.

Introduction

Within recent years, the physical vapor transport (PVT) growth process of SiC has become a
mature growth technology. SiC single crystals with a diameter of 4 inch and 6 inch with low defect
densities are state-of-the art (see e.g. [1]). Current applied research topics include p-type doping,
lateral overgrowth of defects and the application of new types of SiC powder source materials. In
this work we present the application of in-situ 3D computed tomography to follow the SiC source
material consumption under varying growth conditions, i.e. decrease of the inert gas pressure. A
low inert gas pressure is of particular interest for PVT growth at around 2000 °C in order to keep
the growth rate at a reasonable value well above 100 pm/h.

Experiments

Crystal growth of SiC was carried out in a 3 inch and in a 4 inch graphite growth cell at ca. 2150
°C to 2200 °C with a growth rate between 200 pm/h to 500 pm/h. Growth conditions were tuned for
stable 4H-SiC growth. In particular medium nitrogen doping was performed which improves
polytypes stability [2]. The experimental setup of the in-situ 3D computed tomography (CT) has
been described in detail in [3]. As brief summary: As X-ray source a 125 kVp tungsten anode tube
(spot size 70 ym, maximum cw current = 350 x#A) was used. As X-ray detector a flat panel device
(PaxScan 2520 D/CL, Varian Medical Systems) was applied. 3D image processing by the so called
Feldkamp algorithm was carried out using 200 to 400 2D X-ray projection images which were
acquired during rotation of the growth setup interior by 360°. The final 3D images exhibit a spatial
resolution of ca. 125 pm. In-situ 3D x-ray images of the 3 inch setup are based on the described CT.
In the case of the 4 inch growth runs, in-situ and ex-situ 2D X-ray analysis was carried out [4].
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30.09.2016
4th progress meeting of OSNIRO project, Eindhoven, Netherlands

24.-26.10.2016
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The International Conference on Science and Technology of Synthetic Metals in
2016 (ICSM 2016), Guangzhou, China

Invited talk: Overcoming Burn-in Losses in Organic Solar Cells

01.07.2016

International Conference on Hybrid and Organic Photovoltaics (HOPV16),
Swansea, United Kingdom

Invited talk: Material and Stability Aspects of Perovskite Solar Cells

05.-06.07.2016

Nanotexnology 2016 ISFOE 2016, Thessaloniki, Greece

Plenary: Materials and Concepts for Printed Photovoltaics Technologies
Invited talk: Exploring the lifetime limitations of organic solar cells

13.07.2016
Fhg Conference Series “Mensch und Technik”, Erlangen, Germany
Plenary: Uber die Zukunft der PV
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10.10.2016
Energiematerialien, Helmholtz-Zentrum Berlin, Berlin, Germany
Invited talk: Organic and Hybrid Energy Materials

08.11.2016

Conference “Fundamentals and Device Physics of Organic Semiconductors”,
Milano, Italy

Invited talk: Non Fullerene Acceptors for Organic Electronics

22.11.2016
3rd Generation Solar Energy Conference, Erlangen, Germany
Welcome Presentation: The Future of Renewable Energies in Germany

23.11.2016
3rd Generation Solar Energy Conference, Erlangen, Germany
Invited talk: On the Photo- and Device Physics of Non Fullerene Acceptors

28.11.2016

University de Valle, Materials Cluster, Colombia, Republic of Colombia

Invited talk: Organic Photovoltiacs: Fundamentals, Microstructure, Materials and
Aspects

30.11.2016
University de Valle, Physics Department, Colombia, Republic of Colombia
Invited talk: Advanced Material Concepts for Photovoltaic Energy Conversion

Bronnbauer, Carina

27.06.2016

The International Conference on Science and Technology of Synthetic Metals in
2016 (ICSM 2016), Guangzhou, China

Talk: Fully printed semitransparent light emitting diodes with adjustable emission
direction for window application

05.07.2016

Nanotexnology 2016 ISFOE 2016, Thessaloniki, Greece

Talk: Fully printed semitransparent light emitting diodes with adjustable emission
direction for window application

Burlafinger, Klaus

11.-12.07.2016

iSEneC 2016 - Integration of Sustainable Energy Conference, Niirnberg, Germany
Poster: Ultrafast screening method for assessing the photo-stability of thin film solar
cells

11.-12.07.2016

iSEneC 2016 - Integration of Sustainable Energy Conference, Niirnberg, Germany
Poster: Ultrafast screening method for assessing the photo-stability of thin film solar
cells

Chepyvga, Liudmyla

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany
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Classen, Andrej

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Doll, Bernd

20.-24.06.2016

32nd European Photovoltaic Solar Energy Conference and Exhibition, Munich,
Germany

Poster presentation: Non-Uniformity Measurements of a Steady State Solar
Simulator Using the Hishikawa-Hashimoto Method and Subsequent Improvement
Poster presentation: Non-Stationary Outdoor EL-Measurements with a Fast and
Highly Sensitive InGaAs Camera

Fecher, Frank

20.-24.06.2016

32nd European Photovoltaic Solar Energy Conference and Exhibition, Munich,
Germany

Poster presentation: Failure classification of defective PV Modules based on
maximum power point analysis

Forberich, Karen

07.04.2016
Fortbildungsveranstaltung fiir PhysiklehrerInnen, ?, ?
Talk: Solarzellen der 3. Generation

21.09.2016

Workshop Bauwerkintegrierte Photovoltaik, Energie Campus Niirnberg , Niirnberg,
Germany

Poster: Printed dielectric mirrors for semi-transparent solar cells

22.-23.09.2016
31 Euroregional Workshop on Photovoltaics & Nanophotonics, Lubljana, Slowenien
Invited talk: Dielectric mirrors for printed solar cells

Gao, Shuai

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster: Solution Processed Nanoparticles-Based Flexible and

Transferable Dielectric Mirrors

Gasparini, Nicola

13.-15.06.2016

12th International Conference on Organic Electronics (ICOE), Bratislava, Slovakia
Talk: Highly efficient ternary organic solar cells with suppressed parasitic
recombination, rendering an unprecedented large FF of 77%
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13.-15.06.2016

International Conference of Electroluminescence and Optoelectronic Devices
(ICEL), Raleigh (North Carolina), USA

Talk: Counterintuitive design rules yield ternary OPVs with reduced recombination

Gu, Ening

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Hassanien, Avat

02.-06.05.2016

European Materials Research Society (EMRS) Spring Meeting, Lille, France
Poster presentation: Effect of Annealing Conditions on Structural, Optical
Properties and Surface Morphology of Cu2ZnSnS4 Nanoparticles Absorber Thin
Films Synthesized by Solvothermal Method

He. Yakun

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Heiss, Wolfgang

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Talk: Quasi-epitaxial metal-halide perovskite ligand shells on PbS nanocrystals

Kahmann, Simon

04.-09.09.2016

CMD26 - The 26th Conference of the Condensed Matter Division of the EPS,
Groningen, Netherlands

Talk: Ultrafast Energy Transfer Boosts the Performance of a Ternary Organic Solar
Cell Approaching 10% Efficiency

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: Polarons in Narrow Band Gap Polymers Probed over the
Entire Infrared Spectral Range

Killilea, Niall

02.-05.08.2016

Nanocrystals Conference, Dublin, Ireland

Invited talk: High Performance IR Photo-Detectors Based on PbS Nanocrystals with
Epitaxialy Coherent 0D Perovskite Clusters Ligand Shell
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Langner, Stefan

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: Environmentally benign highly efficient organic solar cells

Levchuk, Ievgen

28.08.-01.09.2016
SPIE Optics + Photonics 2016, San Diego, California, USA
Talk: Organometallic perovskites for optoelectronic applications

28.08.2016-01.09.2016

SPIE Optics + Photonics, Sand Diego, USA

Talk: Deciphering the role of impurities in methylammonium iodide and their
impact on the performance of perovskite solar cells

Talk: Coloring semitransparent room-temperature fabricated perovskite solar cells
via dielectric mirrors

26.-28.09.2016

2nd International Conference on Perovskite Solar Cells and Optoelectronics
(PSCO-2016), Genova, Italy

Talk: Unraveling the role of methylammonium iodide impurities in perovskite
precursor solution and their impact on the performance of solar cells

21.-23.11.2016
8th EAM Symposium, Kloster Banz, Bad Staffelstein, Germany
Poster presentation: En route towards efficient ternary blends in BHJ Solar Cells

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: En route towards efficient ternary blends in BHJ Solar Cells

Li, Ning

20.-24.04.2016

International Workshop on Advanced Materials and Processes for Energy
Applications, Istanbul, Turkey

Invited talk: Towards large-scale production: processing perspectives on highly
efficient organic solar cells

23.-24.05.2016

FAU-DESY jLAMs Kick-off Workshop, Hamburg, Germany

Talk: Solution-Processed Organic Photovoltaics. Interface, Morphology and
Stability

26.06-01.07.2016

The International Conference on Science and Technology of Synthetic Metals in
2016 (ICSM 2016), Guangzhou, China

Talk: Triple-junction Hybrid Solar Cells with a Combined Parallel and Series-
interconnection

14.07.2016
HI-ERN Project Meeting in 2016, Niirnberg, Germany
Talk: Towards a Hybrid Tandem Technology
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13.-23.09.2016
E-MRS 2016 Fall Meeting, Warsaw, Poland
Keynote talk: Exploring the potential of printed organic photovoltaics technologies

Invited talk: Interface Engineering for Organic and Hybrid Multi-junction Solar
Cells

23.-25.11.2016
3™ International Congress on Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Liu, Chao

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Lucera, Luca

05.-10.06.2016
IEEE 43rd PVSC, Portland, USA

Maisch, Philipp

28.08.2016-01.09.2016
SPIE Optics + Photonics, Sand Diego, USA
Talk: Inkjet Printing of Semitransparent Electrodes for Photovoltaic Applications

28.-29.09.2016

Internationaler Kongress Molded Interconnect Devices 2016 (MID), Wiirzburg,
Germany

Talk: Inkjet printing of highly conductive nanoparticle dispersions for organic
electronics

27.11.2016-02.12.2016

The 2016 MRS Fall Meeting & Exhibit, Boston, USA

Talk: Scalable organic solar module fabrication— a comparison of digitally printed
and LASER patterned interconnects

Matt, Gebhard

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Perea Ospina, Jose Dario

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: Environmentally benign highly efficient organic solar cells

14.12.2016

University of Quindio, Armenia, Quindio, Colombia

Talk: Thermodynamics, Electrical and Transport Determination of conjugated
Polymers
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Richter, Moses

06.-11.03.2016

DPG Tagung Frithjahrstagung 2016, Regensburg, Germany

Poster presentation: Electrical Conduction in Thin Layers of ZnO Nanoparticles,
Studied Under Various Conditions

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: Long Term Stability of Organic Solar Cells by an UV-enhanced
ZnO Interlayer

Salvador, Michael

29.03.-01.04.2016

MRS Spring Meeting, Phoenix, Arizona

Talk: Antioxidants Increase the Photooxidation Stability of Organic Photovoltaic
Polymers and Blends

26.06.-01.07.2016

The International Conference on Science and Technology of Synthetic Metals in
2016 (ICSM 2016), Guangzhou, China

Talk: Antioxidants Increase Resilience of Organic Photovoltaic Polymers and
Blends towards Photooxidation

02.-05.10.2016

International Conference of Electroluminescence and Optoelectronic Devices
(ICEL), Raleigh (North Carolina), USA

Talk: Antioxidants enhance the Photooxidation Stability of Semiconducting
Polymers and Blends

Schimmel, Saskia

16.-18.03.2016

Ist German Czechoslovak Conference on Crystal Growth (GCCCG-1/DKT2016),
Dresden, Germany

Talk: Solubility and dissolution kinetics of GaN under ammonobasic conditions
using NaN3 mineralizer

02.-07.10.2016

International Workshop on Nitride Semiconductors, Orlando, USA

Talk: GaN Solubility and Dissolution Kinetics Investigated Using Direct Insight into
Ammonothermal Autoclaves by In Situ X-Ray Imaging

12.-13.10.2016

DGKK-AK ,,Massive Halbleiterkristalle, Erlangen, Germany

Talk: Towards Improved Understanding of Ammonothermal Crystal Growth -
Insights by In Situ X-ray Imaging of GaN Dissolution
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Schuster, Matthias

02.-06.05.2016

European Materials Research Society (EMRS) Spring Meeting, Lille, France
Talk: Optoelectronic Properties of Transparent Conductive Thin Films Using ITO
and ZnO Nanoparticles, Sol-Gel-ZnO and Ag Nanowires

Poster: Processing and Characterization of Vacuum-Free CulnSe2 Solar-Cell-
Absorbers Using Nanoparticle-Precursors and Different Temperature Treatment
Techniques

Shrestha, Shreetu

26.-28.09.2016

2nd International Conference on Perovskite Solar Cells and Optoelectronics, Genoa,
Italy

Poster presentation: X-ray detectors based on sintered MAPbI3 micro-particles

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: X-ray detectors based on sintered MAPbI3 micro-particles

Solodovnyk, Anastasiia

13.-18.02.2016
SPIE Photonics West 2016, San Francisco, USA

Spyropoulos, George D.

23.-25.11.2016
3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Vetter, Andreas

11.-12.07.2016

ISEneC 2016 Integration of Sustainable Energy Conference, Niirnberg, Germany
Poster presentation: Ultrafast screening method for assessing the photo-stability of
thin film solar cells

Zhang, Chaohong

23.-25.11.2016

3rd International Congress Next Generation Solar Energy Meets Nanotechnology,
Erlangen, Germany

Poster presentation: Overcoming the Thermal Instability of Efficient Polymer Solar
Cells by Employing Novel Fullerene-Based Acceptors

27.11.-02.12. 2016

The 2016 MRS Fall Meeting & Exhibit, Boston, USA

Talk: Overcoming the Thermal Instability of Efficient Polymer Solar
Cells by Employing Novel Fullerene-Based Acceptors
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10. Seminar Presentations

Chair Seminar

12.01.2016

Kevin Baderschneider (Bachelor thesis report)

Einfluss von Beschichtungsmethoden und Tintenformulierung auf die optischen
und elektrischen Eigenschaften von Silber Nanodraht Schichten

26.01.2016
Arne Riecke (Doctoral thesis report)
Silicon nanoparticles: From solution-processing towards crystalline layers

23.02.2016
Armin Heinrichsdobler (Doctoral thesis report extern, OSRAM OLED GmbH)
Inkjet printed polyimide for OLED substrates

Daniel Riedel (Doctoral thesis report extern, OSRAM OLED GmbH)
Simulation of OLED devices with internal light extraction layers

22.03.2016

Bernd Doll (Master thesis report)

Investigation of the film formation of doctor bladed pervoskite layers for solar
cell application as a function of humidity

05.04.2016
Shreetu Shrestha (Doctoral thesis report)
Organic inorganic Perovskite based direct X-ray detectors

Julian Hornich (Doctoral thesis report)
Numerical study of plasmonic absorption enhancement in organic
semiconductor absorbers

12.04.2016
Negar Kazerouni (Master thesis report)
High efficient organic ternary solar cells, case study on open circuit voltage (Voc)

Laraib Khanzada (Doctoral thesis report)
Characterization of solution-processed CZTS solar cells

19.04.2016
Michael Salvador (Postdoc report)
Degradation mechanisms in OPV

Qifan Xue (Doctoral thesis report)
Morphology control and Interfacial Engineering in Perovskite Solar Cells

10.05.2016
Eric Tam (Doctoral thesis report)
Silver nanowire electrodes for inkjet-printed solar cells and modules

Klaus Burlafinger (Doctoral thesis report)
Development of a high power illumination setup for accelerated photo-degradation
of thin film solar cells
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17.05.2016
Fei Guo (Postdoc report)
Color-tunable OLEDs

24.05.2016
Haiwei Chen (Doctoral thesis report)
Stability of Perovskite Solar Cells

Shi Chen (Doctoral thesis report)
Exploring the limiting open-circuit voltage and the voltage loss mechanism in
planar CH3NH3PbBr3 perovskite solar cell

31.05.2016
Carina Bronnbauer (Doctoral thesis report)
Printed dielectric mirrors for organic electronics

Liudmyla Chepyga (Doctoral thesis report)
YAG:Dy/Er phosphors for high temperature measurements

07.06.2016
Johannes Hepp (Doctoral thesis report, ZAE)
Quality control of thin film solar cells using imaging and spectral methods

14.06.2016
Amjad Ali (Doctoral thesis report)
Phosphors for thermography

21.06.2016
Mario Prosa (Doctoral thesis guest report)
Investigation of recombination layers in organic tandem solar cells

Jie Min (Postdoc report)
Side-Chain Engineering for Enhancing the Properties of Small Molecule Solar
Cells

28.06.2016
Ingo Paulke (Master thesis report)
Spektraloptische Messungen an CIGS-Solarzellen zur Inline-Qualitétskontrolle

05.07.2016
Ievgen Levchuk (Doctoral thesis report)
Nanoparticles for Solar Cells

12.07.2016
Jonas Reuther (Master thesis report)
Electrical characterization of organic solar cells at low temperatures

19.07.2016
Ening Gu (Doctoral thesis report)
Solution processed CIGS solar cell
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13.09.2016
Stefan Langner (Doctoral thesis report)
Green formulations for organic solar cells

Jose Dario Perea Ospina (Doctoral thesis report)
Thermodynamic, Electric and Transport Properties of Organic Conjugated
Semiconductors by Quantum Chemistry Methods

20.09.2016

Chen Xie (Doctoral thesis report)

Green solvent-processed organic solar cells based on polymer:fullerene
nanoparticles

04.10.2016
Simon Kahmann (Doctoral thesis report)
Low energy pump-probe spectroscopy on nanomaterials for solar cells

18.10.2016
Philipp Maisch (Doctoral thesis report)
Inkjet printed organic solar modules

Jessica Gast (Master's thesis report)
Development of phosphor layers for contactless measurement of temperature
via thermal imaging

25.10.2016
Nicola Gasparini (Doctoral thesis report)
Charge carrier recombination in ternary organic solar cells

08.11.2016
Iftikhar Channa (Doctoral thesis report)
Solution processable barrier materials for encapsulation of OPV

22.11.2016
Shuai Gao (Doctoral thesis report)
Stretch-tunable dielectric mirrors

Chaohang Zhang (Doctoral thesis report)
Organic solar cells based on novel fullerene acceptors: higher Voc and
excellent thermal stability

Yakun He (Master thesis report)
Preparation of Nanofibrous Composite Proton Exchange Membranes and
Adjustment of the Microstructures

29.11. 2016
Steffen Leimbach (Bachelor thesis report)
Nanocrystals for light up-conversion

Chao Liu (Master thesis report)
Enhanced Power-Conversion Efficiency in Inverted Bulk Heterojunction Solar
Cells using Liquid Crystal Conjugated Polyelectrolytes Interlayer
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06.12.2016
Bernd Doll (Doctoral thesis report)
Introduction: Quantitative EL-measurement tool for PV-Modules in daylight

Armin Haase (Doctoral thesis report, WW2)
Morphology and Electrical Properties of Doped Diamond

13.12.2016
Markus Proll (Doctoral thesis report)
Vorliufige Abschlussergebnisse der Diss./Forschungsprojektes

Andrej Classen (Doctoral thesis report)
Solar cells based on carbon nanotubes and a short overview on MIS-CELIV
and transient photoconductivity

20.12.2016

Johannes Bergmann (Master thesis report)

Processing of hybrid organic-inorganic perovskite ink: from powder to device
Application

Sandra Pallach (Master thesis report)
Degradation of organic photodiodes under x-ray irradiation
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Visitors & Guest Talks

12.01.2015

Dr. Daniel Abou-Ras (Helmholtz-Zentrum Berlin fiir Materialien und Energie)
Correlative approaches for the multiscale analysis of thin-film solar

cells by electron microscopy

09.02.2016

Dr. rer. nat. Philip Schulz (Guest lecture, National Renewable Energy Laboratory,
Golden, CO)

Engineering the Energetics in Organic Photovoltaics and Organic Lead Halide
Perovskite Solar Cells

01.03.2016
Prof. Bryce Richards (Guest lecture, Karlsruher Institut fiir Technologie
(KIT))

03.05.2015

Prof. Dr. Koen Vandewal (Guest talk, Institut fiir Angewandte Photophysik
Technische Universitit Dresden)

Charge-transfer states for organic solar cells and near-infrared photo-detectors

17.05.2016
Prof. Dr. Clemens Peter Simbrunner (Universitidt Bremen)
Towards epitaxial perovskite layers

20.07.2016
Prof. Weber (Max Planck Institut, Mainz)
Local Time-Dependent Charging in a Perovskite Solar Cell

15.12.2016
Dr. Sergey Lemeshko (Regional Sales manager, NT-MDT Spectrum Instruments)
New developments in scanning probe microscopy towards extreme resolution
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11. Conferences organized by Members of the Institute

Brabec, Christoph J.

23-25.11.2016

Next Generation Solar Energy

Heinrich Lades Halle, Erlangen, Germany

Organisation: Prof. Brabec, Prof. Heiss (i-MEET), Prof. Hirsch (Org Chemie),
Prof. Halik (OMD), Prof. Pflaum (Informatik), Prof. Guldi (Physikalische Chemie)

27-28.10.2016

Klausur- und Strategietagung der Werkstoffwissenschaften
Behringermiihle, GoBweinstein, Germany

Organisation: Geschiftsstelle und Sprecher des Departments

11-12.07.2016
Integration of Sustainable Energy Conference ISEneC 2016, PV Session
Messezentrum Niirnberg, Germany

Egelhaaf, Hans

22.09.2016

Building Integrated PV Tag
Energiecampus EnCN, Niirnberg, Germany
Organisation: ZAE Bayern
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12. Cooperation in Committees

Ameri, Tayvebeh

Associate Editor of Frontiers in Energy Research

Brabec, Christoph J.

Editor of “Journal of Photonics for Energy” (SPIE)

Chairman of the Editorial Board “Advanced Energy Materials”, Wiley VCH
Member of the Editorial Board of “Progress in Photovoltaics”, Wiley VCH
Member of the Editorial Board of “Emerging Materials Research”, ice publishing

Serving as referee for several funding organizations, among them the Austrian
Science Fund (FWF), for the German Research Foundation (DFG), the Baden-
Wiirttemberg Stiftung, and for more than 15 top ranked journals

Serving as reviewer for multiple journals in the field of materials, semiconductors
and energy (Nature Family, EES, Advanced Family,....)

Serving as expert referee for European Community

Chairman of the Executive Board of the Bavarian Center for Applied Energy
Research, ZAE Bayern, Wiirzburg

Scientific Director Department Renewable Energies, ZAE Bayern, Erlangen

EnCN — Deputy Spokesman, Member of the Academic Heads, Member of the
Steering Committee, Niirnberg

EnCN e.V. — Member of the Board of Directors, Niirnberg

Spokesman of the Department of Material Science, Friedrich-Alexander University
Erlangen-Niirnberg

Representative for the Material Science Department in the Board of the Technical
Faculty of the FAU Erlangen-Niirnberg

Member of Scientific Board of the PE graduate school, Imperial College, London

Member of the Scientific Advising Board, CRANN AMBER, Trinity College
Dublin, Ireland

Member of the Board of the "Kompetenznetzwerk Wasser und Energie
Oberfranken-Ost e.V. ", Hof

Member of the Board of the International Conference on Organic Electronics
(ICOE) & Organizer of the 11th ICOE conference, Erlangen

Co-Organizer of the Congress series on Organic and Printed Photovoltaics, Erlangen
and Wiirzburg

Principal Investigator of the Erlangen Cluster of Excellence "Engineering of
Advanced Materials" (EAM)

Principal Investigator of the "Solar Energy goes Hybrid" Initative (SolTech) of the
Bavarian State
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Member of Graduate School in Advanced Optical Technologies (SOAT) Friedrich-
Alexander-Universitédt Erlangen-Niirnberg

Collaborating PI of the CSC "111" Initative of the Heeger Center, Beijing, China
Principal Investigator of the CRC 953 "Carbon Allortopes", Friedrich-Alexander
University Erlangen-Niirnberg

Principal Investigator of the GRK 1896 "in Situ Microscopy with Electroncs, X-
Rays and Scanning Probes", Friedrich-Alexander University Erlangen-Niirnberg
Solodovnyk, Anastasiia

Member of Graduate School in Advanced Optical Technologies (SOAT) Friedrich-
Alexander-Universitdt Erlangen-Niirnberg

Wellmann, Peter

Member of the Exectuve Committee of the European Materials Research Society
(EMRYS).

Treasurer of the German Crystal Growth Association (DGKK e.V.)
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13. Research Projects

Advanced Optical Technologies (SAOT) (Germany)
January 2013 — December 2016

Advanced Optical Technologies (SAOT) (Germany)
July 2014 — June 2016
Light Propagation in Phosphor-Filled Layers for Photovoltaic Application

Bayerische Forschungsstiftung, AZ-1006-11 (Germany)
July 2012 — May 2016
Intelligenz im Solarglas

Bayerische Forschungsstiftung, DOK-170-14 (Germany)
01.04.2014 — 31.03.2017
Entwicklung neuer Leuchtstoffe fiir die Hochtemperatur-Thermometrie

COLCIENCIAS (Columbia)
1 November 2014 — 30 September 2018
(Perea Ospina, Jose Dario)

CONACYT (The Mexican National Council for Science and Technology)
(Mexico)

August 2013 — August 2018

(Ramirez Quiroz, César Omar)

China Scholarship Council (China)

CSC grant No. 201206130055
Design and Fabrication of organic solar cells based on solution-processed small
molecules (Ke, Lili)

CSC grant No. 201204910209
The Interfacial Layer of Organic Solar Cells (Zhang, Hong)

CSC grant:

Tang, Xiaofeng
Chen, Haiwei
Chen, Shi

Chen, Xie

Gao, Shuai

Gu, Ening
Zhang, Chaohong

DFG: BR 4031/6-1 (Germany)

January 2016 — December 2017

Entwicklung von neuen bildgebenden Verfahren zur Defekterkennung in Tandem
Solarzellen
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DFG SPP 1355 BR 4031/2-1 and 2-2 (Germany)

01 September 2010 — 31 December 2016

Elementarprozesse der organischen Photovoltaik:

Controlling the electronic interface properties in polymer-fullerene
bulk-heterojunction solar cells.

DFG WE 2107/6-2 (Germany)

01 January — 31 December 2017

In situ Visualisierung des ammonothermalen Kristallisationsprozesses mittels
Réntgenmesstechnik

EnCN (7502184) (Germany)
September 2011 — 31 December 2016
Solarfabrik

Exzellenzcluster: B1 (Germany)
01 November 2012 — 31 October 2017
Printable solar cells

GRK1896 (Germany)
01.01.2014 - 31.12.2016
In-Situ Microscopy with Electrons, X-ray and Scanning Probes

Helmholtz (Germany)
01.01.2014 —31.12.2016
Rekombination in bleifreien Perovskite-Solarzellen

HI-ERN Joint Projects, DBF01253 (Germany)
01.01.2014 - 31.12.2016
Rekombination in bleifreien Perowskit-Solarzellen

MATSOL Energie Campus Niirnberg (Germany)
01 January 2013 — 31 December 2016

Ultraharte Gldser

Beschleunigte Testverfahren

Optik — Optoelektronik

Testlabor / Priiflabor Materialkontakte und Interfaces
Thermophysikalische Auslegung

OSNIRO FP7-PEOPLE-2013-ITN (Germany)
01 October 2013 — 31 December 2017
Organic Semiconductors for NIR Optoelectronics

PHONSI (Germany)

2015-2018

Marie Sktodowska-Curie-Mafinahme Innovative Training Networks - ITN (Vari-
ante: European Training Network - ETN) im EU-Rahmenprogramm fiir Forschung
und Innovation Horizont 2020

Real Nano (Germany)
2015-2016
FFG Programm Produktion der Zukunft
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SFB 953 B01 (Germany)
01 January 2012 — 31 December 2016
Synthetic Carbon Allotropes

Solprocel (Germany)
01 November 2013 — 31 October 2016
Solution processed high performance transparent organic photovoltaic cells

SolTech StMWFK (Germany)
25 July 2012 — 31 July 2017
Solar technologies go hybrid

Staedtler Stiftung WW/eh 13/15 (Germany)

01 June 2015 — 31 October 2016

Wachstum von Silizium-Germanium-Karbid Halbleiterschichten mittels Chemischer
Gasphasenabscheidung fiir Photovoltaikanwendungen

UOS (Germany)
01 September 2013 — 31 August 2016
Umweltvertriglicher Beitrag der Nanotechnologie zur Energiewende

Virtuelle Hochschule Bayern 14-1-03-14Well (Germany)
01 January 2015 — 29 February 2016
Werkstoffkunde fiir Elektrotechnik/Materialien der Elektronik und Energietechnik
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14. Teaching

Winter Term 2015/16

Lectures (VORL)
Grundlagen der Halbleiterphysik, W. Heifs
Grundlagen des Kristallwachstums und der Halbleitertechnologie, P. Wellmann

Materialien der Elektronik und der Energietechnik, P. Wellmann

Materialien und Bauelemente fiir die Optoelektronik und Energietechnologie:
Grundlagen [MaBaOpEnGr], Ch. J. Brabec

Nano-Bauelemente-Sensoren, MEMS, Micromachining [(NanoDev)], 4. Vetter
Nanospektroskopie [NanoSpek], W. Heifs, M. Batentschuk

Photophysics and Electronic Transport [PhPhys], H.-J. Egelhaaf, Ch. J. Brabec,
M. Halik

Photovoltaik-Technologie, Th. Kunz
Technische Grundlagen medizinischer Diagnostikverfahren [TGMDV], M. Thoms
Werkstoffe und Verfahren der medizinischen Diagnostik I, M. Thoms

Werkstoffkunde fiir Studierende der Elektrotechnik (EEI) [Werkstoffk.(ET)],
P. Wellmann

Exercises and laboratory courses (PR, PJS, UE)

Lab Work Organic Electronics, 7. Ameri
Lab Work Organic Electronics NT, M. Batentschuk

Praktikum Materialien der Elektronik und der Energietechnologie (5.Sem.)
[PR2-ET], P. Wellmann, M. Batentschuk

Praktikum Funktionswerkstoffe in der Energietechnologie [PFE], P. Wellmann
Praktikum Nanotechnologie 2 (Master), W. Heif3, E. Spiecker

Praktikum Transporteigenschaften in HL [PrTrpeHL], M. Batentschuk
Praktikum Wahlfach Crystal Growth, P. Wellmann

Praktikum Werkstoffe 2 WS 2015 2016 [PW2], M. Batentschuk

Projektarbeit - Arbeitsgemeinschaft Kristallisation von SiC und CIS [AG SiC CIS],
P. Wellmann

Projektarbeit — Arbeitsgemeinschaft Organische Photovoltaik [ AG OPV],
Ch. J. Brabec

Ubung Nano Devices [(UbNanoDev)], 4. Vetter
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Seminars (AWA, SEM)
Anleitung zur wissenschaftlichen Arbeit, 7. Ameri

Kern-/ Nebenfachseminar i-MEET (fiir Studierende im 3. MA-Semester) [SEM],
Ch. J. Brabec, E. Meifsner

Neuere Fragen zu Werkstoffen der Elektronik und Energietechnologie,
Ch. J. Brabec, P. Wellmann, M. Batentschuk

Seminar "Organic Electronics" [SOE], T. Ameri
Seminar on Solar Energy [SemSolE], CH. Pflaum, Ch. J. Brabec, J. Hornich
Seminar iiber Bachelor- und Masterarbeiten, Ch. J. Brabec

Seminar {iber Bachelor-, Master und Doktorarbeiten — Crystal Growth, P. Wellmann
Solution Processed Semiconductors [SoPSem], W. Heifs
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Summer Term 2016

Lectures (VORL)
Devices [Dev], Ch. J. Brabec, G. Matt,
Elektrische, magnetische, optische Eigenschaften [EOM-V], W. Heif

Elektronische Bauelemente und Materialfragen (Technologie 1) [EBM-II],
P. Wellmann

Halbleiter groBer Bandliicke [HLgB], P. Wellmann

Halbleitercharakterisierung [HLCh], M. Batentschuk, G. Matt, E. Meifiner,
K. Forberich, A. Osvet

Kolloidale Nanokristalle [KNKr], W. Heifs
Leuchtstoffe [LS], M. Batentschuk, A. Winnacker

Materialien und Bauelemente fiir die Optoelektronik und Energietechnologie:
Anwendung [OpEt-A], Ch. J. Brabec

Organic Electronics-Devices [OE-Dev], T. Ameri

Technologie der Ziichtung von Halbleiterkristallen und Photovoltaik [ZHLPV],
J. Friedrich

Thin films: processing, characterization and functionalities [ThFPCF],
Ch. J. Brabec, M. Halik, H.-J. Egelhaaf

Werkstoffe der Elektronik in der Medizin [WEM-V/U], M. Batentschuk,
A. Winnacker

Werkstoffe und Verfahren der medizinischen Diagnostik IT [WVmD II], M. Thoms

Exercises and laboratory courses (EX, PJS. PR, UE)

Kernfachpraktikum I, Werkstoffe der Elektronik und Energietechnik [WEE-Pra 1],
M. Batentschuk

Kernfachpraktikum II [OE-Pra-NT], Wahlfach Organic Electronics, M. Batentschuk
Lab Work Organic Electronics [OE-Pra-MWT], 7. Ameri

Numerische Modellierung des Kristallwachstums mithilfe des Programmpakets
COMSOL Multi-Physics [CGL-Comsol], P. Wellmann

Praktikum Eigenschaften von Leuchtstoffen [LS-Pra], M. Batentschuk
Praktikum optische Eigenschaften von Halbleitern [OptEHL-Pra], M. Batentschuk
Praktikum Wahlfach Crystal Growth [CGr-Pra], P. Wellmann

Projektarbeit - Arbeitsgemeinschaft Kristallisation von SiC, CIS und CZTS [AGK-
Sem 2], P. Wellmann

Projektarbeit - Arbeitsgemeinschaft Losungsprozessierte Halbleiter [AG HL-Sem],
Ch. J. Brabec
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Ubungen zu elektrische, magnetische und optische Eigenschaften ET [EOM-U-ET],
W. Heifs

Ubungen zu elektrische, magnetische und optische Eigenschaften NT/MWT [EOM-
U-NT/MWT], W. Heif3

Seminars (SEM, SL)

Seminar Druckbare Elektronik [DrEI-Sem], M. Batentschuk
How to start a company [HSC-Sem], Ch. J. Brabec
Kernfachseminar [KF-Sem], Ch. J. Brabec, M. Batentschuk

Neuere Fragen zu Werkstoffen der Elektronik und Energietechnologie (Lehrstuhl-
Seminar) [iIMEET-Sem], Ch. J. Brabec, P. Wellmann, M. Batentschuk

Seminar on Solar Energy [SolarSem], Ch. Pflaum, Ch. J. Brabec, J. Hornich

Seminar on Solar Energy Sondertermin [SolSem], Ch. Pflaum, Ch. J. Brabec,
J. Hornich

Seminar "Organic Electronics" [OE-Sem 1], T Ameri
Seminar iiber Bachelor- und Masterarbeiten [BMBr-Sem], Ch. J. Brabec

Seminar iiber Bachelor- und Masterarbeiten (Wellmann) [BMWe-Sem)],
P. Wellmann

Vorbesprechung zum Masterstudium am i-MEET [iMEET-Vb-Ma], M. Batentschuk,
Ch. J. Brabec
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Winter Term 2016/17

Lectures (VORL)

Grundlagen der Halbleiterphysik [GHI], W. Heifs

Grundlagen des Kristallwachstums und der Halbleitertechnologie, P. Wellmann
Materialien der Elektronik und der Energietechnik [MEET-V], P. Wellmann

Materialien und Bauelemente fiir die Optoelektronik und Energietechnologie:
Grundlagen [OpEt-G], Ch. J. Brabec

Nano-Bauelemente-Sensoren, MEMS, Micromachining [(NanoDev)], N. V.
Nanospektroskopie [NanoSpek], W. Heifs, M. Batentschuk

Photophysics and Electronic Transport [PhPhys], H.-J. Egelhaaf, Ch. J. Brabec
Technische Grundlagen medizinischer Diagnostikverfahren [TGmD], M. Thoms
Werkstoffe und Verfahren der medizinischen Diagnostik I [WVmDI], M. Thoms

Werkstoftkunde fiir Studierende der Elektrotechnik (EEI) [Werkstoffk.(ET)],
P. Wellmann

Exercises and laboratory courses (PR, PJS, SL, UE)
Lab Work Organic Electronics [OE-Pra-MWT], 7. Ameri
Lab Work Organic Electronics NT [OE-Pra-NT], 7. Ameri

Praktikum Materialien der Elektronik und der Energietechnologie (5. Sem.)
[PR2-ET], P. Wellmann

Praktikum Funktionswerkstoffe in der Energietechnologie [FEt-Pra], P. Wellmann
Praktikum Nanotechnologie 2 (Master) [NT2-Pra], W. Heifs, E. Spiecker
Praktikum Thermoelektrische Eigenschaften in HL [ThEEHL-Pra], M. Batentschuk
Praktikum Transporteigenschaften in HL [TrEHI-Pra], 4. Osvet

Praktikum Wahlfach Crystal Growth [WCrGr-Pra], P. Wellmann

Praktikum Werkstoffe 2 [PW2], M. Batentschuk

Projektarbeit - Arbeitsgemeinschaft Kristallisation von SiC und CIS [AGK-Sem1],
P. Wellmann

Projektarbeit — Arbeitsgemeinschaft Organische Photovoltaik [OPV-AG-Sem],
Ch. J. Brabec

Ubung Nano Devices [(UbNanoDev)], N.N.
Vorbesprechung VL, Termine u. LS-Praktika im WS, M. Batentschuk, Ch. J. Brabec
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Seminars (AWA, SEM, TUT)
Anleitung zur wissenschaftlichen Arbeit [AnwA], T. Ameri

eTutorial - Materialien der Elektronik und Energietechnik [eTUT-WET],
P. Wellmann

eTutorial Werkstoftkunde fiir EEI [eTUT-WW-EEI], P. Wellmann

Kern-/ Nebenfachseminar i-MEET (fiir Studierende im 3. MA-Semester)
[KF/NF-iIMEET-Sem], Ch. J. Brabec

Neuere Fragen zu Werkstoffen der Elektronik und Energietechnologie
(Lehrstuhl-Seminar) [iMEET-Sem], Ch. J. Brabec, P. Wellmann, M. Batentschuk

Seminar "Organic Electronics" [OE-Sem2], T. Ameri
Seminar on Solar Energy [SolSem], CH. Pflaum, Ch. J. Brabec, J. Hornich
Seminar iiber Bachelor- und Masterarbeiten [BMBr-Sem], Ch. J. Brabec

Seminar {iber Bachelor-, Master und Doktorarbeiten — Crystal Growth
[BMD-CG-Sem], P. Wellmann

Seminar iiber "Solution Processed Semiconductors" [SoPS-Sem], W. Heifs
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15. Addresses and Maps

Department of Materials Science & Engineering
Materials for Electronics and Energy Technology
Friedrich-Alexander University of Erlangen-Niirnberg
Martensstr. 7

D-91058 Erlangen, Germany

Phone: +49 (0) 9131 85-27633 (Secretary)

Fax:  +49 (0) 9131 85-28495

E-Mail: i-meet@ww.uni-erlangen.de

Internet: http://www.i-meet.ww.techfak.fau.de

By car:
Highway A3 exit Tennenlohe;

direction to Erlangen (B4). Follow
the signs “Universitét
Siidgeléinde”. After junction
“Technische Fakultit” please
follow the map.

By train:
Railway station Erlangen.

Bus line No. 287 direction
“Sebaldussiedlung”. Bus stop
“Technische Fakultit”. 50 meters
to a layout plan; search for “Insitut
fiir Werkstoffwissenschaften”.
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ZAE Bayern Erlangen Abteilung 3
Thermosensorik und Photovoltaik
Immerwahrstral3e 2

D-91058 Erlangen, Germany

Phone: +49 (0) 9131 /9398 — 100

Fax:  +49(0)9131/9398 — 199
E-Mail: info3@zae.uni-erlangen.de

Internet: http://www.zae-bayern.de/das-zae-bayern/standorte/erlangen.html
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http://www.zae-bayern.de/das-zae-bayern/standorte/erlangen.html

Technikum 2

Crystal Growth Lab
Dr.-Mack-Strasse 77

D-90762 Fiirth

Phone: +49 (0) 911/ 65078-65081
FAX: +49(0)911/65078-65083
Email: crystals@fau.de

Internet: http://crystals.tf.fau.de
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Geschiiftsstelle Energie Campus Niirnberg e.V.
Fiirther Str. 250

"Auf AEG", Gebidude 16

D-90429 Niirnberg

Phone: +49 (0) 911 /56 854 9120

Fax:  +49 (0)911/56 854 9121

E-Mail: info@encn.de

Internet: http://www.encn.de
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