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1. Preface

i-MEET's fifth year was rich and intense in results and work. Our first
doctoral candidates in the field of printed photovoltaics graduated with
excellent success. I want to explicitly congratulate Tobi Stubhan, Florian
Machui, Ning Li, Derya Baran, Peter Kubis and Ivan Litzov to their great
achievements and want to thank them for their valuable contributions in
building up i-MEET. Michi Woiton and Maik Hessmann graduated with
fantastic works at the ZAE, with Michi doing a life demonstration of a self
cooled beer barrel to underline the daily importance of nanostructured
composites. Felix Oehlschliger, Michl Kaiser and Ulrike Kiinecke from the
Crystal Growth group and Erwin Schmitt from Prof. Winnacker completed
our list of 12 doctoral graduations in 2014.

I wish all our absolvents the best for their coming career. Novel
semiconductors, energy materials and energy technology have become more
relevant than ever, with renewable energies at the forefront of the industrial
innovations. Perovskites have rocketed the photovoltaics and semiconductor
scene in 2014, for the first time ever demonstrating a low temperature
solution processed semiconductor which is polycrystalline and with
electronic and optical properties comparable to other inorganic
semiconductors. Perovskite and organic semiconductors will dominate our
research activities in 2015, where the organic semiconductors are
dominating the colorful, flexible and integrated applications while
perovskites clearly have the potential to go towards grid connection.

I want to thank all our collaboration and project partners for their great
contributions and the pleasant scientific cooperations and all our employees
and students for their excellent work, and wish all of us a successfull 2015!

With best regards, Christoph Brabec
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2. Members of the Chair

Head of the chair:

Prof. Dr. Christoph J. Brabec

Secretaries:

T:J-

A\

Manuela Baumer Elisabeth Henneberger Ulrike Knerr Sandra Wehlmann

Academic administration:

v

PD Dr. Miroslaw Batentschuk
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Professors

T
Prof. Dr. Prof. Dr. Prof. Dr.-Ing.
Christoph J. Brabec Wolfgang Heill Peter Wellmann

Professors emeritus

f!

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

Associate Professors

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

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

b

Elena Epelbaum Marwin Falter Winfried Habel

a

Silvan Heilscher Leonid Kuper Jonas Mayerhofer

Edeltraud Volkel Corina Winkler Ronald Wirth
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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

Dipl.-Ing. Dipl.-Ing. (FH) Dr. Dipl.-Ing.
Lars Fahlbusch Michl Kaiser Ulrike Kiinecke
Doctoral candidate Doctoral candidate Scientifical staff
i-MEET i-MEET i-MEET
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Dipl.-Ing.
Stefan Mockel
Doctoral candidate
i-MEET

»

Saskia Schimmel
MSc
Doctoral candidate
i-MEET

Dipl.-Ing.
Georg Neubauer

Doctoral candidate
i-MEET

Dipl.-Ing.
Martin Wilhelm
Doctoral candidate

i-MEET

Dipl.-Ing.
Felix Oehlschldger

Doctoral candidate
i-MEET

Dipl.-Ing.
André Zweschke
Doctoral candidate

i-MEET

Report 2014 i-MEET, Materials for Electronics and Energy Technology, University of Erlangen-Niirnberg

-10 -



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. Amir Hashemi Dipl.-Ing.
Klaus Burlafinger MSc Gordana Jovicic
Doctoral candidate Doctoral candidate Postdoc

i-MEET i-MEET EnCN

Dr.-Ing. B. Eng.
Michael Woiton Sergej Lohvitki

Postdoc Technician

i-MEET i-MEET
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Organic Photovoltaics (OPV)
(Scientifical staff, doctoral candidates)
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Dr. Prof. Dr.
Tayebeh Ameri Christoph J. Brabec
Group leader Group leader

Development of low cost, long lived and highly efficient printed solar cells is the
main vision of Organic Photovoltaic (OPV) group. Research in OPV group is
focused on development of stable and efficient materials, development of a printed
tandem technology, 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
investigated for applications in photovoltaics.

"AA

Dr. Dr. Nusret Sena Giildal
Derya Baran Asli Capan Stefame Fladlscher MSc (Hons)
Doct.cand./Postdoc Postdoc Postdoc Doctoral candidate
i-MEET i-MEET i-MEET i-MEET

e

Diana Galli Nicola Gasperini ~ Thomas Heumiiller =~ Simon Kahmann
MSc MSc MSc MSc
Doctoral candidate Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET i-MEET
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Lili Ke Stefan Langner
MSc MSc
Doctoral candidate Doctoral candidate
i-MEET i-MEET

V=, #

o

Jie Min
MSc MSc
Doctoral candidate Doctoral candidate
i-MEET i-MEET

iA

Chen Xie Chaohong Zhang
MSc MSc
Doctoral candidate Doctoral candidate

ZAE i-MEET

Ak

Parea Ospina Jose Dario Ramirez Quiroz

Dr

. Dr. Dipl.-Ing.
Ning Li Florian Machui
Doct.cand./Postdoc Doct.cand./Postdoc
i-MEET i-MEET

-

George Spyropoulos
César Omar, MSc MSc
Doctoral candidate

i-MEET

L

Doctoral candidate
i-MEET

Dipl.-Ing.
Hong Zhang
Doctoral candidate
i-MEET
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Phosphors & Light (P&L)
(Scientifical staff, doctoral candidates)

I

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.

e
St
\ s’
Amjad Ali Dipl.-Chem. Liudmyla Chepyga
MSc Ievgen Levchuk MSc
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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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, and we also combine different
techniques for optical modelling. Optical models are verified by experimental
measurements before they can be 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 Wei Chen Dipl.-Ing.

MSc MSc Fei Guo
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Julian Hornich Dipl.-Ing. Dr.

MSc Johannes Krantz Michael Salvador
Doctoral candidate Doctoral candidate Postdoc
i-MEET i-MEET i-MEET

Dr. Ing. Yilei Shen Anastasiia Solodovnyk
Vito Sgobba MSc MSc

Postdoc Doctoral candidate Doctoral candidate

i-MEET i-MEET ZAE
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Processing of Organic Photovoltaics (PPV)
(Scientifical staff, doctoral candidates)

Dr. rer. nat.
Monika Voigt
Group leader

Organic solar cell processing is focused on material and process development for the deposition (printing/
coating), upscaling and patterning of organic solar cells and modules. We develop green formulations for
the manufacturing of the solar cells layers, investigate the film formation, the printing and coating
parameters (sheet-to-sheet, roll-to-roll) and develop new printing/ coating techniques for transparent/
opaque solar cells and modules. Furthermore we investigate the degradation influences and work on
different aspects to improve the lifetime of organic solar cells/ modules.

i
B

Dipl.-Phys. Dipl.-Phys. Sarina Keilwitz Dr. Dipl.-Ing.
Jens Adams Frank Fecher MSc Peter Kubis
Doctoral candidate Doctoral candidate Doctoral candidate Doct.cand./Postdoc

ZAE ZAE ZAE i-MEET

Luca Lucera Dr. Dipl.-Ing. Philipp Maisch
MSc Florian Machui MSc
Doctoral candidate Doct.cand./Postdoc Doctoral candidate
ZAE ZAE ZAE
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Solution Processed Semiconductors for Photovoltaics (IPV)
(Scientifical staff, doctoral candidates)

Prof. Dr. Dr. (Postdoc)
Christoph J. Brabec Hamed Azimi

Group leader Group leader

Research in IPV group focuses on the development of low-cost, environmentally
friendly and efficient printed solar cells through the use of inorganic and hybrid
semiconductors. To reach our goal, we endeavour to unravel the complexity in the
synthesis chemistry, dissolution mechanisms, and phase formation of thin films and
their relationship to various loss mechanisms in photovoltaic devices. Our focus is
on material classes such as chalcopyrites, kesterites and perovskites.

2

S

Shi Chen Yi Hou Laraib Khanzada
MEng MEng MEng
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET

e

Dr. Dipl.-Chem. Atif Makhdoom
Ivan Litzov MEng
Doct.cand./Postdoc Doctoral candidate
i-MEET ZAE
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Solution Processed Semiconductors Materials (SOPSEM)
(Scientifical staff, doctoral candidates)

Prof. Dr.
Wolfgang Heil3
Group leader

The group is dealing with the synthesis and the research on the fundamental
properties of solution processed semiconductor materials. Most of these materials
are nanoparticles, capped by ligand molecules and provided in colloidal solutions.
The material developments are performed for typical inorganic nanocrystal quantum
dots, for organic-inorganic metal-halide perovskites, and for purely organic
nanocrystals from hydrogen bonded pigments. Besides the basic optical properties,
such as luminescence and photoconductivity also cyclic voltammetry is done to
determine oxidation and reduction potentials, as an important input for the
application of these materials in future opto-electronic devices. As a result, we have
demonstrated in 2014 a post synthetic ligand exchange in CuSe, nanocrystals to tune
their localized surface plasmon resonance, by depositing or withdrawing electrons
to/from the nanocrystals. Further, we have demonstrated ultra-sensitive PbS
nanocrystal photodetectors, by making use of fully inorganic ligands, and have
unraveled the role of trap states in the charge transport process in these devices
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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.

This includes steady state and time-resolved techniques.

The steady-state methods covers current/voltage characteristics and spectrally
resolved photo-current measurements.

Our setups cover a broad spectral-range from the UV to deep in the IR utilizing a
FTIR spectrometer.

For time resolve techniques we perform transient photo-current, photo-voltage,
time-of-flight (TOF) and various charge-extraction methods (Charge extraction by
linearly increasing voltage (CELIV)).

Thomas Heumiiller Dipl.-Phys. Moses Richter
MSc Johannes Krantz MSc (Hons)
Doctoral candidate Doctoral candidate Doctoral candidate
i-MEET i-MEET i-MEET
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Shreetu Shrestha Dr. Dipl.-Phys. Xiaofeng Tang

MSc Tobias Stubhan MSc
Doctoral candidate Doct.cand./Postdoc Doctoral candidate
i-MEET i-MEET i-MEET
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Bavarian Center for Applied Energy Research
(ZAE, doctoral candidates, postdocs)

-

Dipl.-Phys. Dipl.-Phys. Dr. Dipl.-Phys. Dipl.-Phys.
Jens Adams Frank Fecher Maik HeBmann Ulrich Hoyer
i . a
Sarina Keilwitz DaLi Luca Lucera Philipp Maisch
MSc MSc MSc MSc

!

Atif Makhdoom  Anastasiia Solodovnyk George Spyropoulos Dipl.-Phys.
MEng MSc MSc Arne Riecke

Dipl.-Ing. Dr. Dipl.-Ing.
Stephan Wittmann Michael Woiton
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External doctoral candidates

Dipl.-Phys.
Carina Ehrig

Siemens

Dipl.-Ing.
Tobias Sauermann
Belectric

MEng Dipl.-Pys.
Tobias Kotter Daniel Riedel
Siemens Osram
Dipl.-Ing
Philipp Schwamb

Osram



Visitors

Dr. Benjamin Lipovsek
Universitit Ljubljana, Ljubljana, Slowenia

Prof. Dr. habil. Yuriy Zorenko
Institute of Physics, Kazimierz Wielki University in Bydgoszcz, Poland
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3. Bachelor Theses

Ackermann, Alexander (Wellmann)
Entwicklung einer Tiegelbeschichtung fiir die gerichtete Erstarrung von Silizium fiir
die Photovoltaik

Beck, Felix (Wellmann)
Untersuchung des Germaniumeinbaus in 3C-SiGeC Epitaxieschichten (Investigation
of Ge incorporation in 3C-SiGeC epitaxial layers)

Bergmann, Thore (Brabec)
Squaraine-sensitized Ternary Solar Cells based on Poly(3-hexylthiophene-2,5-diyl)
(P3HT) and Phenyl-C61-butyric acid methyl ester (PCBM)

Fleissener, Felix (Brabec)
Optimization of P3HT:ICBA Solar Cells based on the Morphology Manipulation
and Interface Design

Gall, Thomas (Brabec)
Herstellung organisch-anorganischer Hybridschichten aus Nanopartikel-
Dispersionen

Gast, Jessica (Brabec)
Influence of Refractive Indices of Matrix Material and Phosphor Particles on
Optical Properties of Down-Shifting Layers

Jena, Daniel (Wellmann)

Entwicklung einer computergestiitzten Auswertung von in-situ Rontgenaufnahmen
zur Bestimmung des Volumens von Nitridkristallen unter ammonothermalen
Bedingungen

Joisten, Christoph (Brabec)
Strukturierung von Silberdraht-Elektroden basierend auf Laserablation mit
Femtosekundenpulsen

Jordan, Dominik (Brabec)
Solution processed lead-free organic-inorganic halide perovskite solar cells

Kinkelin, Simon-Johannes (Wellmann)
Untersuchung der Defektstruktur und Volumenkristalleigenschaften von 3C-SiC
Schichten mittels Tieftemperatur-Photolumineszenz

Korn, Felix (Brabec)
Aufbau, Charakterisierung und Vergleich verschiedener
Transformatorkonfigurationen
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Kiiffner, Johannes (Brabec)
Large-scale full-solution, vacuum-free gravure printed ITO-free flexible organic
solar cells

Lindner, Michael (Wellmann)
Methodenentwicklung zur Bestimmung der Loslichkeit von GaN unter
ammonothermalen Prozessbedingungen mittels in-situ Rontgenabbildung

Miiller, Alexander (Wellmann)
Untersuchung der Auflosungskinetik von GaN unter ammonothermalen
Prozessbedingungen mittels in-situ Rontgenabbildung

Jonas Miiller (Brabec)
Ortsaufgeloste Messungen von Photostrom, Photo- und Elektrolumineszenz an
karbazolbasierten und Perowskit-Solarzellen

RaB, Stefan (Batentschuk)
Entwicklung von Synthesemethoden fiir die Optimierung der Effizienz des
BaALO,:Eu’" Leuchtstoffs

Rausch, Sebastian (Wellmann)
Evaluation des raumlichen Auflosungsvermogens wihrend der in situ Rontgen-
Computertomographie der Hochtemperatur -Gasphasenziichtung von Siliziumkarbid

Schmidt, Anja (Wellmann)
Untersuchung der Wachstumsmechanismen wdhrend der hydrothermalen Ziichtung
von Silikat- 1-Kristalliten

Scholer, Michael (Wellmann)
Entwicklung eines SiC Losungsziichtungsprozesses nach dem sogenannten Vertical
Bridgman Verfahren

Schorr, Bastian (Brabec)
Entwicklung von Entspiegelungsprozessen

Schreier, Kevin (Brabec)
Systematische Charakterisierung thermischer Kontaktwiderstinde an der
Stabapparatur

Schroppel, Felix (Wellmann)
Untersuchung der Riickseitenbeschichtung des SiC-Keims fiir die Optimierung der
Einkristallziichtung

Schwarzenbrunner, Hanna (Wellmann
Gasphasenwachstum von SiC Anlagenelementen fiir die Anwendung in der
ammonothermalen Kristallziichtung
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Steimle, Max (Batentschuk)
Synthesis and characterization of the core-shell SYAL O :Euy+,RE;+ nanoparticles

as nanomarkers in the medicine and the biology

Vogl, Lilian (Wellmann)
Analyse der Wachstumskinetik beim Aufweiten von Siliziumkarbid durch
Auswertung facettierter Kristallbereiche
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4. Master Theses

Amin Yousefi AmirAbbas (Brabec)
Solution-based Light Electrochemical Devices with Silver Nanowire Electrodes

Beier, Maximilian (Wellmann)
Entwicklung eines Verfahrens zum Nachchargieren bei der gerichteten Erstarrung
von kristallinem Silizium

Boé, Jonas (Brabec)
Interface Modification of High Efficiency Organic Solar Cells

Bundle, Viviane (Batentschuk)
Stabilitdtsuntersuchungen an organischen Solarzellen mittles Infrarotspektroskopie

Freund, Raphael (Wellmann)
Untersuchung des facettierten Wachstum von SiC-Kristallen mittels Rontgen-
Computertomographie

Hepp, Johannes (Batentschuk)
Contactless detection of unwanted substances in organic solar cells via illuminated
lock-in IR-imaging

Hollmann, Andre (Brabec)

Synthesis and characterisation of europium-doped strontium compound
nanoparticles for the enhancement of solar cells via luminescent down-shifting
layers

Khoram, Parisa (Brabec)
Ternary organic solar cells, using low band-gap polymers and squaraine
compounds as sensitizer

Langner, Stefan (Brabec)
Encapsulation, lifetime and degradation measurement of organic solar cells and
modules

Leinfelder, Susanne (Wellmann)

Functionalized silicon nanoparticles for combined radiation and gene therapy
(Funktionalisierte Silizium Nanopartikel fiir eine kombinierte Strahlen- und Gen-
Therapie)

Pobel, Christoph (Brabec)
Prozessentwicklung fiir dispersionsverfestigtes Kupfer mittels selektiven
Elektronenstrahlschmelzens

Rejek, Tobias (Brabec)
Plasmonic effects of silver nanoparticles in organic semiconductors

Schuh, Philipp (Wellmann)
Growth and charaterization of boron doped 3C-SiC fiir Solarzellenanwendungen
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Schuster, Matthias (Wellmann)
Herstellung und Charakterisierung einer CulnSe, Solarzelle mit verdruckbarer,

transparenter Frontelektrode

Wernicke, Tobias (Wellmann)
Herstellung und Charakterisierung einer voll verdruckbaren CulnSe, Solarzellen-
Absorberschicht auf Basis von Culn- und Se-Nanopartikeln
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5. Doctoral Theses

Doctoral Theses in Preparation

Adams, Jens (Brabec, ZAE)
Failure analysis and long term stability of thin film solar cells and modules

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

Bachmann, Jonas (Brabec, i-MEET)
Organic polymer solar modules characterized by thermal methods

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

Chen, Wei (Brabec, i-MEET)
Inorganic / Organic light conversion composites for PV applications

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

Ehrig, Carina Miriam (Brabec, external)
Magnesium Silicides for Optoelectronic Devices

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

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

Galli, Diana (Brabec, i-MEET)
Near IR sensitization of polymer / fullerene solar cells

Gasparini, Nicola (Brabec, i-MEET)
Processing and characterization of small molecule type NIR sensitized BHJ solar
cells / modules

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

Guo, Fei (Brabec, i-MEET)
Semitransparent organic solar cells

Heumiiller, Thomas (Brabec, i-MEET)
Structure property correlation of microstructure modifications in
semiconducting heterojunction composites

Hornich Julian (Barbec, i-MEET)
Simulations of solar cells with FDTD methods
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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)
Synthesis & characterization of novel Phthalocyanine based small molecules

Kotter, Tobias (Brabec, external)
Hochleistungsdichte Phasenwechsel-Komposit-Materialien fiir das
Thermomanagement von elektrotechnischen Systemen

Krantz, Johannes (Brabec, i-MEET)
Solution processed metallic nanorod electrodes as ITO replacement for thin film
solar cells

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

Levchuk, Ievgen (Batentschuk, i-MEET)
Entwicklung und Optimierung von nanokristallinen Leuchtstoffen fiir
Lichtkonverionsschichten in Solarzellen

Li, Da (Brabec, ZAE)
Surface passivation of thin film silicon

Lucera, Luca (Brabec, ZAE)
Coating and printing technologies for thin film solar cells

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

Min, Jie (Brabec, i-MEET)
Design & fabrication of OPVs based on solution-processed small molecules

Mockel, Stefan (Wellmann, i-MEET)

Kristallisationsmechanismen nanopartikuldrer Metall-Chalkogen-
Kompositschichten zur Herstellung Chalkopyrit-Absorberschichten fiir die
Diinnschichtphotovoltaik
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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

Riedel, Daniel (Brabec, external)
Internal light extraction in organic light emitting devices

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

Schwamb, Philipp (Brabec, external)
Flexible white OLEDs

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

Solodovnyk, Anastasiia (Brabec, ZAE)
Films with Particle Filled Systems for Solar Cell Applications

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

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

Doctoral Theses Completed

22.01.2014

Stubhan Tobias (Brabec, i-MEET)

Controlling the Electronic Interface Properties in Polymer-fullerene Bulk-
heterojunction Solar Cells // Steuerung der elektronischen Kontakteigenschaften in
organischen Polymer-Fulleren Solarzellen

07.04.2014
Oehlschléger, Felix (Wellmann, i-MEET)
Untersuchung von Halbleiterschichten mittels optischer Spektroskopie

04.06.2014

Machui Florian (Brabec, i-MEET)

Formulation of Semiconductor Solutions for Organic Photovoltaic Devices /
Formulierung von Halbleiterlosungen fiir die organische Photovoltaik

13.06.2014

Kaiser Michl (Wellmann, i-MEET)

Herstellung von polykristallinen SiC-Quellenmaterialien und ihre Anwendung bei
der Sublimationsepitaxie von einkristallinem 3C-SiC

10.07.2014

Li Ning (Brabec, i-MEET)

Hybrid Heterojunction Recombination Layers for Printed Organic Tandem Solar
Cells / Hybride Halbleiterkomposite als Rekombinationsschichten fiir gedruckte
Tandemzellen

16.07.2014
Woiton, Michael (Brabec, i-MEET)
Netzartig strukturierte Oberfldchen aus prikeramischen Polymeren

29.07.2014

Schmitt Erwin (Winnacker, i-MEET)

Untersuchungen zur Defektentstehung bei der Gasphasenziichtung von
Siliziumkarbid-FEinkristallen

30.09.2014

HeBmann, Thomas Maik (Brabec, i-MEET)

Laser Welding of Silicon Foils for Thin-Film Solar Cell Manufacturing /
Laserschweiflen von Siliziumfolien zur Herstellung von Diinnschicht-Solarzellen
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28.10.2014

Baran Derya (Brabec, i-MEET)

Smart Concepts for Mapping Optoelectronic Properties of Organic Solar Cells:
Strategies for Fast and Contactless Material Optimization

Intelligente Konzepte fiir das Mapping der optoelektronischen Eigenschaften von
organischen Solarzellen: Strategien fiir schnelle und kontaktlose
Materialoptimierung

10.11.2014

Kiinecke Ulrike (Wellmann, i-MEET)

Charakterisierung von Inhomogenitditen an CIGSSe-Solarzellenabsorbern im
Rasterelektronenmikroskop

13.11.2014

Kubis Peter (Brabec, i-MEET)

Design and Development of Ultra-fast Laser Patterning Processes for the
Production of Organic Photovoltaic Modules with High Geometric Fill Factor
Entwicklung von ultraschnellen Laser-Produktionsprozessen fiir die Herstellung von
organischen Solarmodulen mit hohem geometrischen Fiillfaktor

17.12.2014

Litzov Ivan (Brabec, i-MEET)

Design, Synthesen und Charakterisierung von n-Typ-Metalloxidhalbleitern als
Interfacematerialien fiir (opto)-elektronische Bauelemente
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6. Awards

Baran Derya

Presentation Award of EAM (Engineering of Advanced Materials) Young
Researchers' Day 17 February 2014, Fraunhofer IISB Erlangen, Germany

Flash Talk: An Elegant Method to Anticipate the Potential Efficiency of Solar Cells
without Device Fabrication

Li Ning

Chinese Government Award for Outstanding Self-financed Students AbroadThe
award was founded by the Chinese government with the purpose of rewarding the
academic excellence of self-financed Chinese students studying overseas.
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7. Publications
(Full Papers and Conference Proceedings)

Full Papers

J. Adams, A. Vetter, F. Hoga, F. Fecher, J.P. Theisen, C.J. Brabec,

C. Buerhop-Lutz

The influence of defects on the cellular open circuit voltage in CulnGaSe, thin film
solar modules - An illuminated lock-in thermography study

Solar Energy Materials and Solar Cells 123, pp. 159-165, 2014

Tayebeh Ameri, Parisa Khoram, Thomas Heumiiller, Derya Baran,

Florian Machui, Anna Troeger, Vito Sgobba, Dirk M. Guldi, Marcus Halik,
Silke Rathgeber, Ullrich Scherff and Christoph J. Brabec

Morphology analysis of near IR sensitized polymer/fullerene organic solar cells by
implementing low bandgap heteroanalogue C-/Si-PCPDTBT

Journal of Materials Chemistry A 2 (45), pp. 19461-19472, 2014

Thomas R. Andersen, Henrik F. Dam, Markus Hosel, Martin Helgesen,

Jon E. Carlé, Thue T. Larsen-Olsen, Suren A. Gevorgyan, Jens W. Andreasen,
Jens Adams, Ning Li, Florian Machui, George D. Spyropoulos, Tayebeh Ameri,
Noella Lemaitre, Mathilde Legros, Arnulf Scheel, Detlef Gaiser, Kilian Kreul,
Stephane Berny, Owen R. Lozman, Sirpa Nordman, Marja Viliméki, Marja
Vilkman, Roar. R. Sgndergaard, Mikkel Jgrgensen, Christoph J. Brabec and
Frederik C. Krebs

Scalable, ambient atmosphere roll-to-roll manufacture of encapsulated large area,
flexible organic tandem solar cell modules

Energy and Environmental Science 7 (9), pp. 2925-2933, 2014

Azimi, H., Hou, Y., Brabec, C.J.

Towards low-cost, environmentally friendly printed chalcopyrite and kesterite solar
cells

Energy and Environmental Science 7 (6), pp. 1829-1849, 2014

Hamed Azimi, Susanne Kuhri, Andres Osvet, Gebhard Matt,

Laraib S. Khanzada, Mario Lemmer, Norman A. Luechinger, Mats I. Larsson,
Eitan Zeira, Dirk M. Guldi and Christoph J. Brabec

Effective Ligand Passivation of Cu,O Nanoparticles through Solid-State Treatment
with Mercaptopropionic Acid

Journal of the American Chemical Society 136 (20), pp. 7233-7236, 2014

Derya Baran, Ning Li, Anne-Catherine Breton, Andres Osvet, Tayebeh Ameri,
Mario Leclerc, and Christoph J. Brabec

Qualitative Analysis of Bulk-Heterojunction Solar Cells without Device Fabrication:
An Elegant and Contactless Method

Journal of the American Chemical Society 136 (31), pp. 10949-1095, 2014
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S. Besold, U. Hoyer, J. Bachmann, T. Swonke, P. Schilinsky, R. Steim,
C.J. Brabec

Quantitative imaging of shunts in organic photovoltaic modules using lock-in
thermography

Solar Energy Materials and Solar Cells 124, pp. 133-137, 2014

Ignasi Burgués-Ceballos, Florian Machui, Jie Min, Tayebeh Ameri,

Monika M. Voigt, Yuriy N. Luponosov, Sergei A. Ponomarenko,

Paul D. Lacharmoise, Mariano Campoy-Quiles, and Christoph J. Brabec
Solubility Based Identification of Green Solvents for Small Molecule Organic Solar
Cells

Advanced Functional Materials 24 (10), pp. 1449-1457, 2014

Haluk Dincalp, Oguzhan Cimen, Tayebeh Ameri, Christoph J. Brabec,

Siddik Icli

Synthesis, characterization and optoelectronic properties of a new perylene diimide-
benzimidazole type solar light harvesting dye

Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy 128,

pp. 197-206, 2014

Ikerne Etxebarria, AliceFurlan, JonAjuria, FrankW.Fecher, MonikaVoigt,
Christoph J.Brabec, MartijnM.Wienk, LennekeSlooff, SjoerdVeenstra,

Jan Gilot, RobertoPacios

Series vs parallel connected organic tandem solar cells: Cell performance and impact
on the design and operation of functional modules

Solar Energy Materials and Solar Cells 130, pp. 495-504, 2014

Frank W. Fecher, Alexander Pérez Romero, Christoph J. Brabec,

Claudia Buerhop-Lutz

Influence of a shunt on the electrical behavior in thin film photovoltaic modules —
A 2D finite element simulation study

Solar Energy 105, pp. 494-504, 2014

Fei Guo, Peter Kubis, Tobias Stubhan, Ning Li, Derya Baran,

Thomas Przybilla, Erdmann Spiecker, Karen Forberich, and

Christoph J. Brabec

Fully Solution-Processing Route toward Highly Transparent Polymer Solar Cells
ACS Applied Materials and Interfaces 6 (20), pp. 18251-18257, 2014

Fei Guo, Peter Kubis, Ning Li, Thomas Przybilla, Gebhard Matt,

Tobias Stubhan, Tayebeh Ameri, Benjamin Butz, Erdmann Spiecker,

Karen Forberich, and Christoph J. Brabec

Solution-Processed Parallel Tandem Polymer Solar Cells Using Silver Nanowires as
Intermediate Electrode

ACS Nano 8 (12), pp. 12632-12640, 2014

Thomas Heumueller, William R. Mateker, 1. T. Sachs-Quintana,

Koen Vandewal, Jonathan A. Bartelt, Timothy M. Burke, Tayebeh Ameri,
Christoph J. Brabec and Michael D. McGehee

Reducing burn-in voltage loss in polymer solar cells by increasing the polymer
crystallinity

Energy and Environmental Science 7 (9), pp. 2974-2980, 2014
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Peter Kubis, Luca Lucera, Florian Machui, George Spyropoulos, Johann
Cordero, Alfred Frey, Joachim Kaschta, Monika M. Voigt, Gebhard J. Matt,
Eitan Zeira, Christoph J. Brabec

High precision processing of flexible PAHT/PCBM modules with geometric fill
factor over 95%

Organic Electronics: physics, materials, application 15 (10), pp. 2256-2263, 2014

Ning Li, Derya Baran, George D. Spyropoulos, Hong Zhang, Stephane Berny,
Mathieu Turbiez, Tayebeh Ameri, Frederik C. Krebs, and Christoph J. Brabec
Environmentally Printing Efficient Organic Tandem Solar Cells with High Fill
Factors: A Guideline Towards 20% Power Conversion Efficiency

Advanced Energy Materials 4 (11), art. no. 1400084, 2014

Ning Li, PeterKubis, Karen Forberich, Tayebeh Ameri, Frederik C.Krebs,
Christoph J.Brabec

Towards large-scale production of solution-processed organic tandem modules
based on ternary composites: Design of the intermediate layer, device optimization
and laser based module processing

Solar Energy Materials and Solar Cells 120 (PART B), pp. 701-708, 2014

Ning Li, Tobias Stubhan, Johannes Krantz, Florian Machui, Mathieu Turbiez,
Tayebeh Ameri and Christoph J. Brabec

A universal method to form the equivalent ohmic contact for efficient solution-
processed organic tandem solar cells

Journal of Materials Chemistry A 2 (36), pp. 14896-14902, 2014

Ivan Litzov, Hamed Azimi, Gebhard Matt, Peter Kubis, Tobias Stubhan,
Georgi Popov, Christoph J. Brabec

Accelerated degradation of AI** doped ZnO thin films using damp heat test
Organic Electronics: physics, materials, applications 15 (2), pp. 569-576, 2014

Yuriy N. Luponosov, Jie Min, Tayebeh Ameri, Christoph J. Brabec,

Sergei A. Ponomarenko

A new dithienosilole-based oligothiophene with methyldicyanovinyl groups for high
performance solution-processed organic solar cells

Organic Electronics: physics, materials, applications 15 (12), pp. 3800-3804, 2014

Florian Machui, Markus Hosel, Ning Li, George D. Spyropoulos,

Tayebeh Ameri, Roar R. Sgndergaard, Mikkel Jgrgensen, Arnulf Scheel,
Detlef Gaiser, Kilian Kreul, Daniel Lenssen, Mathilde Legros, Noella Lemaitre,
Marja Vilkman, Marja ViliméKki, Sirpa Nordman, Christoph J. Brabec and
Frederik C. Krebs

Cost analysis of roll-to-roll fabricated ITO free single and tandem organic solar
modules based on data from manufacture

Energy and Environmental Science 7 (9), pp. 2792-2802, 2014
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Florian Machui, Luca Lucera, George D. Spyropoulos, Johann Cordero,
Abid S. Ali, Peter Kubis, Tayebeh Ameri, Monika M. Voigt,

Christoph J. Brabec

Large area slot-die coated organic solar cells on flexible substrates with non-
halogenated solution formulations

Solar Energy Materials and Solar Cells 128, pp. 441-446, 2014

Jie Min, Yuriy N. Luponosov, Alexander N. Solodukhin, Nina Kausch-Busies,
Sergei A. Ponomarenko, Tayebeh Ameri and Christoph J. Brabec

A star-shaped D-n-A small molecule based on a tris(2-methoxyphenyl)amine core
for highly efficient solution-processed organic solar cells

Journal of Materials Chemistry C, 2 (36), pp. 7614-7620, 2014

Jie Min, Yuriy N. Luponosov, Andreas Gerl, Marina S. Polinskaya,
Svetlana M. Peregudova, Petr V. Dmitryakov, Artem V. Bakirov,

Maxim A. Shcherbina, Sergei N. Chvalun, Souren Grigorian,

Nina Kaush-Busies, Sergei A. Ponomarenko,Tayebeh Ameri, and
Christoph J. Brabec

Alkyl chain engineering of solution-processable star-shaped molecules for high-
performance organic solar cells

Advanced Energy Materials 4 (5), art. no. 1301234, 2014

Jie Min,Yuriy N. Luponosov, Derya Baran, Sergei N. Chvalun,

Maxim A. Shcherbina, Artem V. Bakirov, Petr V. Dmitryakov,

Svetlana M. Peregudova, Nina Kausch-Busies, Sergei A. Ponomarenko,
Tayebeh Ameri and Christoph J. Brabec

Effects of oligothiophene n-bridge length on physical and photovoltaic properties of
star-shaped molecules for bulk heterojunction solar cells

Journal of Materials Chemistry A 2 (38), pp. 16135-16147, 2014

Jie Min, Yuriy N. Luponosov, Zhi-Guo Zhang, Sergei A. Ponomarenko,
Tayebeh Ameri, Yongfang Li, and Christoph J. Brabec

Interface Design to Improve the Performance and Stability of Solution-Processed
Small-Molecule Conventional Solar Cells

Advanced Energy Materials 4 (16), 2014

Haiyan Ou,Yiyu Ou, Aikaterini Argyraki, Saskia Schimmel, Michl Kaiser,
Peter Wellmann, Margareta K. Linnarsson, Valdas Jokubavicius, Jianwu Sun,
Rickard Liljedahl, and Mikael Syvéijirvi

Advances in wide bandgap SiC for optoelectronics

The European Physical Journal B 87:58, pages 16, 2014

S. A. Ponomarenko, Y. N. Luponosov, J. Min, A. N. Solodukhin,

N. M. Surin, M. A. Shcherbina, S. N. Chvalun, T. Ameri and C. Brabec
Design of donor-acceptor star-shaped oligomers for efficient solution-processible
organic photovoltaics

Faraday Discussions 174, pp. 313-339, 2014
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I. T. Sachs-Quintana, Thomas Heumiiller, William R. Mateker, Darian E.
Orozco, Rongrong Cheacharoen, Sean Sweetnam, Christoph J. Brabec, and
Michael D. McGehee

Electron Barrier Formation at the Organic-Back Contact Interface is the First Step in
Thermal Degradation of Polymer Solar Cells

Advanced Functional Materials 24 (25), pp. 3978-3985, 2014

Saskia Schimmel, Ulrike Kiinecke, Hasan Baser, Thomas G. Steigerwald,
Benjamin Hertweck, Nicolas S. A. Alt, Eberhard Schliicker,

Wilhelm Schwieger, and Peter Wellmann

Towards X-ray in-situ visualization of ammonothermal crystal growth of nitrides
Phys. Status Solidi C 11, No. 9, 1439-1442, 2014

G. D. Spyropoulos, P. Kubis, N. Li, D. Baran, L. Lucera, M. Salvador,

T. Ameri, M. M. Voigt, F. C. Krebs and C. J. Brabec

Flexible organic tandem solar modules with 6% efficiency: Combining roll-to-roll
compatible processing with high geometric fill factors

Energy and Environmental Science 7 (10), pp. 3284-3290, 2014

Koen Vandewal, Johannes Widmer, Thomas Heumueller, Christoph J. Brabec,
Michael D. McGehee, Karl Leo, Moritz Riede, and Alberto Salleo

Increased Open-Circuit Voltage of Organic Solar Cells by Reduced Donor-Acceptor
Interface Area

Advanced Materials 26 (23), pp. 3839-3843, 2014

Xiao Wang, Hans-Joachim Egelhaaf, Hans-Georg Mack, Hamed Azimi,
Christoph J. Brabec, Alfred J. Meixner, and Dai Zhang

Morphology Related Photodegradation of Low-Band-Gap Polymer Blends
Advanced Energy Materials 4 (17), art. no. 1400497, 2014

Rachmat Adhi Wibowo, Stefan Moeckel, Hyesun Yoo, Astrid Hoelzing,
Rainer Hock, Peter J. Wellmann

Formation of Cu,SnSe; from stacked elemental layers investigated by combined in
situ X-ray diffraction and differential scanning calorimetry techniques

Journal of Alloys and Compounds 588, pp. 254-258, 2014

N. Wolf, T. Stubhan, J.Manara, V. Dyakonov, C.J. Brabec, N. Wolf,
T. Stubhan, J. Manara, V. Dyakonov, C.J. Brabec

Stabilization of aluminum doped zinc oxide nanoparticle suspensions and their
application in organic solar cells

Thin Solid Films 564, pp. 213-217, 2014

Hong Zhang, Hamed Azimi, Yi Hou, Tayebeh Ameri, Thomas Przybilla,
Erdmann Spiecker, Mario Kraft, Ullrich Scherf, and Christoph J. Brabec
Improved High-Efficiency Perovskite Planar Heterojunction Solar Cells via
Incorporation of a Polyelectrolyte Interlayer

Chemistry of Materials 26, pp. 5190-5193, 2014
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Hong Zhang, Tobias Stubhan, Ning Li, Mathieu Turbiez, Gebhard J. Matt,
Tayebeh Ameri and Christoph J. Brabec

A solution-processed barium hydroxide modified aluminum doped zinc oxide layer
for highly efficient inverted organic solar cells

Journal of Materials Chemistry A 2 (44), pp. 18917-18923, 2014

Yu. Zorenko, V. Gorbenko, T. Zorenko, V. Savchyn, M. Batentschuk,
A. Osvet, C. Brabec
Luminescent properties and energy transfer processes in Y AG:Er single crystalline

films
Journal of Luminescence 154, pp. 198-203, 2014
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Effects of oligothiophene =-bridge length on
physical and photovoltaic properties of star-shaped
miolecules for bulk heterojunction solar celist

e vy | Mo S . 3TH 3
hdsh
Jim Wit ey N Luponoso S Deng laran® Segel W Criabin
s & Shotertng™ dnem ¥ Bakaes” Pab V. Ciidegakos,”
Seetlana M Peegudo,® Mnag Kawscn-Bueles! Semged A Foncmanenko™
Tayeheh Amen® prd Cheisinph ] Brabec™

T pmpasoon ol ke ne- dorroe R - P W el HTh-1T-00M-
Ml NS IT-COH-M,  HPTCIT-DCR-Hady, Bl - TT-D0M- By i) i
nlFpOERoEhES - LS BT A T e i ke - praoaekd Eeill helsropunoron unall mokcal
o cwdh o Chricd ad deis Ty et owsr cigoisoonew -
ERE . W § TR O 1T ey GO Gl S 10 A UL Tareors DF 6 Pl O Tapdd
mokcsir otis FONEH e Friimeros wbis eoffomon oF 5 Mok uie ToandE gt
oy g, iFa Feered peheeo. wlubily, ombEmEoe. Fee popleioqr el cheoe cETee
Iy AR T B Ay IToEe w T ¥y LR L
whgofscebew o-blogm iswph splin e Iwwllmlmmu-ﬂlh
s p O U e )y ks o 0 R i o el e e i o8 B Wt Rt Coaid G0
el i b 1F) The @adly cenorallBEs El LI SN ST S ApEess 6N s sy Lol 1o

By FRi g M0
Ay T brw 2L

DR 30 1 Aok 17200

ey N A b u Veotive medaistam of ire sacknokscomperim of e opes ole ol D300 5l 8 rrcoewsis oo
4 i reaared o amsl radvou ke OnECs fow b ]
1 Introduction o ' : o tha, ;

Iaring the b dacade, bull hererjenciian | 4] angaric sabr
erll s 0] uidhin g conugeial pehreems ar saad eoleouics
hre aaratrd ameHaE dine b the ked Fabwilatho awIL
sckirabln we i1 ] Sl

My Gf Mokl RS =l P Pamrri
Frumne b | ey g Yarmbep desvmrwls 0 SWAE
PERE, I TEOT S T Y o S A
o RS TR B PR PR MR o R P o
arwd Prafepesmn ol b et I8 Bass
T T T e P .
S
Himmm ey o Feps i fplmisn Jimanedy b ey dese
PN, T, Bb

P T
Vriirme £, A 119 B
v B b Dnb e B Dt v S [ Tl
Vi fpmese s M #ia), ol e pverhos, omew
o Y LT b W CEYTR T, s sy ey fie
Viaiad
e | v e Ayl D) el DA B W T b WA
i, (e
B R e T [}
U AYE s o e Tie e e pos, OF (e, AR D s
wal bk T s (e i o i e e Pl [
=l el W

[

pETemany b |elakns H'I-I:'H-IH dere, e ey
dimmd sad dewikcr apimbadaet” They an srecgayg =
ey subwimaies b amjugaad pakeen g o othe
advaiibazs of ghnghs samlieds defnie el BIpchin
il wwighl, high poras, amd ensksabies phemrad s pericr
Bl b Te coeemi reeand b (oenend o odediniig high
mvskvudar plyskeal arel paoceialy properies By T design
mad gynahwnis of el peh-rall sekecoar ssiens bl by
cumrwrodarg vaieas ckviren doioegg oo siel dlsdinm
SRR |Ece piod | etk thirsigli 6 SonRadaing s
D-=-&} fach m oppreck can b e o ieeer e aptical
Wil gy i sl @ekiban opdioed dlvaipaan gl @ikl
ehp Airmnatis el Seerahls marphabsgas for high

pet " 5 oabo iht destrable bighrs oo
phed waberalar avhdia] 1= il ki dpacopEed maole:
abar arhital [LUM | el can e oSaied by coapling & wide
vanipty of dorer aml secepivn unlie™ & e il od 23
arvall packacides, gark o i dar reoduiios, "% =0 aar-dhapsd
mckerudes' = s abar argaeis dye, ™ base heen earra el
whapdiad siel enhildicd comsideralie mokuolar gloioulion
profeies S reciatly, eiag this clasy of oo e, e
bt powr comreraior efd eooy [FLE ol S0 reackasl % dor
drgde jaretken wda eofln Y aid s o dsdideasmsan

1 mms Craie A R B Tewdd ] | LESTS

Report 2014 i-MEET, Materials for Electronics and Energy Technology, University of Erlangen-Niirnberg

- 66 -



e By
il bl g s e

Interface Design to Improve the Performance and Stability of
Solution-Processed Small-Molecule Conventional Solar Cells
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Nucleation and growth of polyerystalline SiC
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Feivan Iz inichl kaiser A ani-erleneen de

Absergct. The muckacen ard Bulk growth of pelyorvsalline 5iC ina 2 inch PYT setup using
rarslabe ol penlylic praphic sosobsirbs wes dlial, Teximad medelion e gmba
near-ihernal eouilbrimn condrioes ar e minal growth siege wiis bexasocal pleslsc shapad
erysizlines of - i[L 601 dnd Al pobtpes His found tal perohtic L.nr.\hlle resulis on echamead
Lo ol Thee s pas speiies, Redicing the pressom: keads o grasth ol the: erpatallines
umtil & elosed polyeresallne S laver containing veids widt o coagh surfaee is :h:'.k.lnp d.
ik growth wes conducizd ot 35 mbar Ar pressare ot Z250°C & difusion limited  mass
Irpnspord ragrioms: gereerling @ eonves shapae? proasth ool e solidgee vl Dading b
ateral expanshoc of vimuolbe [0 oreesd ergsicllies, direwth oo 2330090 led o oo
stibilizacion of &1 polvtypic grains. The micropip: density in{he buls srongly depends oo e
ET IR LS TEH |

1. Introddmetinn

Flawwzsoon salicon carbide (=501 13 oa promising candsdale in the Jield of woloeledromics D e
fabrication of a navel moenelitric z2ll-semiconductar whise LED struzore [1] Such deviess require
thick lavers = TUHpnt of high covstalline opedite s proper dopange, The Sod spdfiiion seongh
svnotas {FRGFL o sublimation epimxial rechnique, is prosven to fulfil fese requirsmems for growirg
=810 | 2] whem adeyuately dopad selil state scomeze materizls ane applicd. Inothe case ol Noerzsaenl
S, the pesemich s oveny new and daner-aesspnar so-<daped atanees are netessary, As oo sich
malerials enist we have previoush reporied oo pelverysalline milregen and buron doped bulk SiC
crvatils prawn using P pdveadom sapneas dramipers (P T reehineque [ 3]0 I wns absa stoted elsealen:
that szch soomee maderial i hepeficial reganling mintmization of graphitisalion @ the source ard
relvevalske: lawer qual iy ar agh poesrls mnes [ 4],

In this wirk we investigale the growth of S50 orestallfies on Gsosmtizally pressed highly purified and
herees dhepeasiled pyraly L graphile subslales al the inilal siages of peaewte ol palyerestalline bolk
S0 source material, i.e. when diffusion limited mass rmnspent is activated due v the decreass of the
covirmrraial srpon Avsiom pressone, e shape o the dvsials, their coentation ikl dénsity
distrikurien in mdial dirscrinn of the suhsemte & reted using opttenl and eleceron microscopa 15EM)
w3 well as s-ray pesder dillracion ORIV i amalyeal mrahods. Tl resulls are in aeeaoment, with e
temperoinrz field distriburian inside the groath chamber derived from rmmerical zaloularicens using the
Yirlval BeactorE code, Morgener, resulis Irom pelverysiallioe bulk growth experiments on e belore
menrizned subsirares ar higher rempemnre ze presenesd and the mfluence oo polynpe seabilizmion
andd strocioral yualily is discossed, Additionally, the mudiBcation ol exiure during bulk gresih is
explained interms of gresath kinerics.
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Raal-time Measurement of the Evolution of Growth Facets during SiC
PVT Bulk Growth using 3-D X-ray Computed Tomography

Georg Meubauer' **, Michael Salamaon™®, Norman Uhimann®,
Peter J. Wellmann' ©
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Keywords: -0 K-y Computed Tomograghy, CT, Sikcen Carbide, SiC, Bulk Crysial Groath PYT,
Sublimation Growsh, Reconstruched 3-0 Volume Data, In-situ Ohsemvation, Faoes

Abstraciz In this paper. we present our sechnigee Sor abinining o real=time 30 volome shape of the
510 crvstnl using Xorny compuled wmognaphy (07, In pervicstar, b is possible o determine st
thar shaps of thi grosil mberfes with high procisim e growth wmperatungs ghovg 2000 %0 i g
comventinnal 3° physical vagpor fanspoct (VT growih system. We show tbal the size and shape of
i Toeet can e mondsored @ diffcrenl asges during growih and Tebermons e crvamal™s Tece
koundary can be determimed with high precision throwghosn the whaole growih process. Feal-lime in
{HIF s kil reconl g one bnage wquence witlim 2w 15 nibmnes dependl g on the gueantity ond
guality of Hhe immagis,

Imtruduction

Killicom corbede (530 walkor siibstratis, suitable for fabrcatiog Bigh performess power cecimmnic
devices. gre by now commercinlly mvadlable from severall compamies in the industry with a mther
gl el line qualiny, low delie dersiiles nnd dissneters up e 57, Hosveves, improvemenis ol the
prowih process ilsclf and obiaining more feedamental dain aboui different gromib refuaied
iechaniams ane il an cegoeng lesee. I comires 1 growing ervstnle fram the melr by il
Cevchralsks process whene it i3 pusable i observe the crvsial oplically denng growti the PYT
subdpmmion growth technigue for producing 5iC erysmls Goesn't olbny any ogtical inspection of the
prawth chambser’'s imecior. The application of X-ay wechnalogy ol our deparment foe ieesdn
vismlnmition of the 5iC crvsial inthe PV reacior has bead Bn recent years 1o several imporiam nesults
IS TRk, podviype auileding and delec) generatson, Thers o several poblicaions @b
paining 2-1¢ Xeray endingrapiy mmd Xemay diffroctson @meges from the crysinl duming growth [1-3],
which mmproved the bastc undercinnding of sillcon carbside eryeinl groweh. Based on past reseeech,
uur paal is b significant |y imgerove the image quality by using 310 X-ay computed iomography.

Experimental

For Bns study, & alandenl prosith eeacior wis vesd wilh the spedalis desgn fealwes. oF Three
mkditicenal mechanical aignment deprees of freedom of the groweh chamber o emable advanced
Nery experisnis, This YT spstem had alreaily beenwsal fof Xemy diffmction experiisents in he
past Before the CT sysiem was adapied 0 dhe setup [4.5]. A susishle X-ray source and a digiinl flm
pined Xoray detecion were aitached oo the frame of the PVT setap bnoonder to recond the requined
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The role of defects in fluorescent silicon carbide layers grown
by sublimation epitaxy
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Abstracd. Donor-ascepior o-doped %10 15 2 promising ligi converder for novel mocelihie
wksimivemheetar while TEDs dhee B s Sewad-band beeemesper e hemimsasones aml
pocentially high amemal quaniim eMceney. Besides seifeizmly high dapig cenzenraiens in
n appre PHHII: ralin vielding shon radizt lifecimes, Jong nonradiative [ifeimes are crocil for
cMlickent lipht covecrsibon, The mpeet ol St e al delass i sdial by chrecicerizing
Froareszen silocoa cartde dvers with regacd 16 pomlarenescence imensiy. amogereiry and
!T iensy frking Ere seoner disloctfion density and  distmbotion Differer doping
aned i ieras in gas plicse carpnsitinon and presso s me aieesl goed.

L. Inirsidmolion

Dannr-aceepidnr co-copsd S30 wns firs recognized ns o perenrinl lieght converter far a monezl meealichic
sll-gemicendctar swhile LED bee Kamiyvama el oal w 2008 1] Sinee Uwen, eonsiderabde rescarc
=firrs have heer made. Hewever, the internzl quardum efficiency (HAEY of tvpical samples lags far
belind  the  theordically  poedicted  high  ellcoeics, even Uwwogh g brpe range ol doping
comcenrmaiians and radics has heen sindied. Thiz sagpssts rhar the [GF is sever=ly affecisd hy shom
menelinlive lilicLimes,

The layers ars sammeonly groven by the Fose Sublivarian Cevmch Pracess (FSUGP) [2] which is highly
suilable bor the erowlh ol hich quality theck epilaxial ks wath reasonsble erowlh mile, Acoonding Lo
KRI} mezsuramends, the epitaxizl layers groan by FAGE may 2ven shesas znimproved erysml line
quality with regard e the subsirate |27 and the dharee carrker lileliome = ousoally guile kigh, bepecally
abownt 2 s [3)]. As the considerarians above indcote rhar shoer nenmdintive lifetinses moy be a critical
issiee Jor the light conversion eMicicmey ol 15500 o=, iz work will Jecus on b rale ol dilTeronl
types of defscrs in flunnescent silicnn carbide.

I Lxperimentol

2 Ol ar N on-doged SRR ST bapeer By enifilssanion epdiay

Flimeseenl silioon carbicke boscrs were grawn b the FEGP wild 30 min grosdh Lime and JESDEC
eroovth temperzrure on 1A degree odf-axis GH-5i0 sahsirides, wvieldicg o laver chickness af
BS & 1 pan, A pabverystalline monolilhic source co=doped walh milrogen and Boroe wess employad,
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materials in light emitting & solar cell applications
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Manerials for opeeelectronics give a Tascinming varizty of issoes w o consider. Increasingly imporant are
whils light carvilting digde (LER] aed selar coll matesials, Profeand eocree savines can b oo by
addressing mew motsnals

White lighv emdalting divdes are becoming comman in our lighting scene. Thene is o gnes energy
Tinge cligdes wiaa Transalica al Mg saeil
lighr mikes. Hrwever, e whine |13 il snfer frem a soneny af challenpes in onder 1 e in o daily
usz. Theredire there 15 2 great anlenest in alvermative lighiing soluzons thal could ke part of aor daily lifs.
Al nirials creste sl hrzes in Fabvicalion, Dol vl e e clicicoey ol aplics] ansilions invalwal
in e light emicting dinds motenals. The danpr-nzeepinn co-deged SiC0 s o perennal lighr comvemer far
anevel menehithic sll-semivonductor ehie LED In spite of consideruble nesearvh, the inlemal yuanium
erficiency is B ks than thearenoally prodboted aeel i Dikcdy o Trecsnaring sciearitie fizkd Toe smdying
maerials grosvih, defects and cpeical rransicinns,

Sl elMivie Si-bessed ligh souney represenls an anguing reszanch el in phaolunics e negquires high
erfigiency A radm femporntoe:, waelangth toning inca wick wavckaarh oeee, and sasy inlegralcan in
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8. Books & Book Chapters

Christoph Brabec, Ulrich Scherf, Vladimir Dyakonov

Organic Photovoltaics: Materials, Device Physics, and Manufacturing
Technologies: Second Edition

Wiley-VCH Verlag GmbH & Co. KGaA,

Print ISBN: 9783527332250

Online ISBN: 9783527656912

Hoth, C., Seemann, A., Steim, R., Ameri, T., Azimi, H. and Brabec, C. J.
Printed Organic Solar Cells

in Solar Cell Materials: Developing Technologies (eds G. Conibeer and A.
Willoughby), John Wiley & Sons, Ltd, Chichester, UK., pp. 217-282, 2014
Print ISBN: 9780470065518

Online ISBN: 9781118695784
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Organic Photovoltaics:
Materials, Device Physics, and Manufacturing Technologics,
2In Edition

Christoph Brabec {Editory, Ulrich Scherf (Editor), Yiadimir Dvakomoy (Editer)
Description

The versatility of organic pratosoltaics & alresdy well krown and this completedy revised,

wlmad, amt onlargod cdtion of 3classic peovedes an wp-to-date cvervics ol s hog
==

The proven structure of the uscoessful frst edibion, divided ivio the three key 2apecis

o scesshl dewkce deslgr materinb device physcs. and manufaciuring technologies,

has beon retained. Impariant ssbects such as printing technod ngies, subsirates and electrode
EpsRlemE g Doveered. The resdb 5o halancod, Comprote s e i e o TR B nd s nisls
sl i Bl labesst resaes in than argd ol Al et RS ©roeass Toe wilais To S nime

ity its oomibin atace of Bodh academi and commiengial tocheological viess, thic is
an oprlimdal sourcd ol Information lor scientisks, enginesns, ond graduae studentcs alroady
ol aaring i chis Bl e Iooking For coum e he nsabes SUimim arkss o S peci B Topecs.
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8. Printed Organic Solar Cells

Clamilia Hath, Amdres Seemann, Koland Stetm, Tovebeb Ameerl, Hamed Azimi and
Clirispoph 1, Hrales

[Mighlished Oaline: 17 JAM 2004

Byl s;

argamic pholovolinic 10OFY

argamic phatovalinic (0P | elecirode requiements;
argarie prholaliaie (DY | o logy:

printed organic sl ool

inndem technnlogy

Tris chapter revioas a few of the essential technobogies around the organic phonosohai (DP
sEheraod Chall are rokivaed Tor thi reslisation of solulioe-procesand hul-koteeojunction solie ool o
begins with & discussion ce the yarigus aspects of morphology Somraton in crperde bulk-
nesproiunction sofar cells. Then, the craptes provides a review of Bhe progress in sefected interface
matpriak, wiich ang dec i not ondy far the soler ool perdtomeanco hut ako for tho long-timo
wtahiFity of the sabar cefly, Mt the chagrier pricy Snd reviesy the cangept af mulileeer solee Solly
or tandem sobir cells for OPY, Folowing this, a sechion ssplains the relevant design cnber s for
electrodies sulabibe for OFV. Finally, the chapier is concluded by a review of the cuerall producticn
precdes, epecially The grinting procasses Tor Che samigondubar g,

Solar Cell
Materials
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9. Presentations at Conferences, Workshops, Events

Ameri, Tayebeh

8 April 2014

Ist progress meeting of OSNIRO (Organic Semiconductors for NIR
Optoelectronics), Wuppertal, Germany

Talk: NIR solar cell devices and modules: fabrication & characterization

9-11 April 2014
OSNIRO Workshop 1, Academic Writing and Presentation, Wuppertal, Germany

27-30 April 2014

3rd international SolTech workshop "Solar technologies go Hybrid", Wildbad
Kreuth, Germany

Poster: IR sensitization of an indene-C60 bisadduct (ICBA) in ternary organic solar
cells, device, transport and morphology investigation

21-22 May 2014
Joint Workshop of FAU and IC on “Organic Electronics”, Erlangen, Germany

26-30 May 2014

EMRS Spring Meeting, Lille, France

Talk: Solution-processing with non-halogenated solvents for upscaling and printing
organic solar cells

Talk: IR sensitization of an indene-C60 bisadduct (ICBA) in ternary organic solar
cells

3-4 November 2014

ROTROT (Roll To Roll production of Organic Tandem cells), Final review,
Brussels, Belgium

Talk: WP3 Design production of tandem OPV module

13 November 2014
Nanostructured Solar Cells (NSSC93), Tehran, Iran
Invited talk: Organic Photovoltaics, towards a roll-to-roll printable technology

11 December 2014

International Workshop on Organic Photovoltaics, Materials, Processing, Lifetime
& Applications, Nuremberg, Germany

Poster: IR sensitization of an indene-C60 bisadduct (ICBA) in ternary organic solar
cells

Azimi, Hamed

16 April 2014

Workshop on Nanocrystals & Film Formation, Friedrich Alexander University
Erlangen-Niirnberg, Germany

Talk: Solution processed chalcopyrite nanocrystalline solar cells

10-13 September 2014

Solution processed Semiconductor Solar Cells (SSSC), Oxford, United Kingdom
Talk: Effective ligand passivation of Cu,0 nanoparticles through solid-state
treatment with mercaptopropionic acid
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13 November 2014

4th Conference on Nanostructured Solar Cells, Sharif University of Technology,
Tehran, Iran

Invited Talk: Low-temperature solution-processed inorganic nanocrystalline solar
cells

Brabec, Christoph J.

13 May 2014

Workshop SIEMENS & ZAE Bayern, Erlangen, Germany

F&E am ZAE BAYERN

Talk: Technologien zur Flexibilisierung der Erneuerbaren Energien
Gemeinsam in das neue Energiezeitalter

20 May 2014
TPE 2014, Illmenau, Germany
Invited talk: Transparent Photovoltaics: Concepts, Materials & Technologies

11-13 June 2014
ICOE Modena, Modena, Italy
Invited talk: Challenges in the R2R Processing of Photovoltaics

23 -25 June 2014

EU-DST international Workshop (LARGECELLS), Briissel, Belgium
Invited talk: Managing the challenges in up-scaling printed photovoltaics
(Materials and concepts for fully printed solar cells)

07 July 2014

Treffen Die Griinen & das ZAE Bayern, Erlangen, Germany

Talk: Aufbruch in das Erneuerbare Energiezeitalter: Forschung und Entwicklungen
am ZAE Bayern. Gemeinsam in das neue Energiezeitalter

18 August 2014
XXII International Materials Research Congress - MRS 2014, Cancun, Mexico
Invited talk: Alternative Concepts for a colorful OPV Technology

12 September 2014
Tagung des Wissenschafltichen Beirats von "Smart Grid Solar”, Erlangen, Germany
Talk: PV Forschung fiir das neue Energiezeitalter

14 September 2014
GdCH Fachtagung, Jena, Germany
Invited talk: Printed Photovoltaics “Innovation through Processing”

17 September 2014
Imaging Illmenau 2014, Illmenau, Germany
Invited talk: Imaging Technologies for solar energy applications

22-25 September 2014
ISFOE Conference, Moscow, Russia
Invited talk: Printed photovoltaics: status, concepts, materials

25-26 September 2014
Opening ceremony of the Heeger Center, Peking, China
Invited talk: Alternative concepts and materials for printed photovoltaics
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10 November 2014
KAUST Solar Future 2014, Thuwal, Kingdom of Saudi Arabia
Invited talk: Closing the performance gap for printed PV technologies

04 December 2014
MRS Fall Meeting Boston, Massachusetts
Invited talk: Materials, concepts and architectures for printed multijunction cells

Fecher, Frank

7-10 July 2014

7th International Symposium on Flexible Organic Electronics (ISFOE14),
Thessaloniki, Greece

Talk: Temperature simulation of shunts in OPV cells

Talk: Design studies of conversion efficiencies for bulk-heterojunction double- and
triple-junction organic photovoltaic cells

Talk: Simulative comparison of grid electrode designs for ITO-free OPV modules
and analysis of loss mechanisms

17-21 August 2014

SPIE Optics + Photonics 2014, San Diego, California, USA

Talk: Finite element simulations for studying the impact of shunts on thin film
modules

Forberich, Karen

14 May 2014

Europiische Forschungsgesellschaft Diinne Schichten e.V. (EFDS)
Worlgsho , Dresden, Germany

Talk: Gedruckte Nanodraht-Elektroden fiir optoelektronische Bauteile

02 September 2014

2nd Euroregional Workshop on Photovoltaics EUROREG-PV 2014,
Ljubljana, Slowenia

Invited talk: Solution-processed semitransparent organic solar cells:
Efficiency limits, materials and large-area processing

03 December 2014

MRS Fall Meeting Boston, Massachusetts

Talk: Solution-processed semitransparent organic solar cells: Efficiency
limits, materials and large-area processing

Galli, Diana

27-30 April 2014
3rd international SolTech workshop "Solar technologies go Hybrid", Wildbad
Kreuth, Germany

Giildal, Sena Nusret

12-13 December 2013
SFB 953, Bad Staffelstein, Germany
Talk: In-situ characterization methods for organic bulk-heterojunctions
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Guo, Fei

17-21 August 2014

SPIE Optics+Photonics 2014, San Diego, California, USA

Talk: Semitransparent organic photovoltaic modules with printed silver
nanowire top electrodes

Kahmann, Simon

26-30 May 2014
E-MRS 2014 Spring Meeting, Lille, France
Talk: Hybrid Solar Cells Using PbS Quantum dots and Narro-Bandgap Polymers

1-6 June 2014

Ameland Summer School - Physics of Single Nano-Objects, Hollum, The
Netherlands

Poster: Hybrid Solar Cells Using PbS Quantum Dots and a Narrow-Bandgap
Polymer

Kubis, Peter

17-21 August

SPIE Optics + Photonics, San Diego, USA

Oral presentation (given by George Spyropoulos): Patterning of OPV modules by
ultra-fast laser

Li, Ning
6-10 January 2014

Workshop for the RotRot project organized by Technical University of Denmark
(DTU), Lyngby, Denmark

17 February 2014
EAM Young Researchers’ Day 2014, Erlangen, Germany.
Talk: Printing organic tandem solar cells towards 20% power conversion efficiency.

21-25 April 2014

2014 MRS Spring Meeting & Exhibit, San Francisco, USA.

Talk: Low-temperature, solution-processed intermediate layers for efficient organic
tandem solar cells based on commercially available materials.

11-14 May 2014

6™ International Conference on HOPYV, Lausanne, Switzerland.

Talk: Towards fully printed organic tandem solar cells & modules: Development of
low temperature processed intermediate layers.

8-13 June 2014

40™ IEEE PV specialists Conference, Denver, USA.

Talk: Fully printed organic tandem cells and modules: from concepts to
demonstration.

30 June - 5 July 2014

2014 ICSM Conference, Turku, Finland.

Talk: Towards fully printed organic tandem solar cells & modules: Development of
low temperature processed intermediate layers.
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25-26 September 2014

1*" International Symposium on the Science of Plastic Electronics (ISSPE),
Participant, Beijing, China.

Participant.

24 November — 3 December 2014
Participate in series activities organized by the Chinese Academy of Sciences.
Talk: Fully printed organic tandem cells and modules: from concepts to
demonstration.
Scientific presentations at
- National Center for Nanoscience and Technology, Chinese Academy of
Sciences (24 November 2014, Beijing, China)
- College of Chemistry, Chemical Engineering and Materials Science of
Soochow University (26 November 2014, Suzhou, China)
- Printable Electronics Research Center, Suzhou Institute of Nano-Tech and
Nano-Bionics, Chinese Academy of Sciences (27 November 2014,
Suzhou, China)
- State Key laboratory of Luminescent Materials and Devices, South China
University of Technology (2 December 2014, Guangzhou, China)
- Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences
(3 December 2014, Guangzhou, China)

Levchuk, Ievgen

16 April 2014

Workshop on "Nanocrystals and Film Formation" of the Research Training Group
(Graduiertenkolleg) 1161/2 Disperse Systems in Electronics, Erlangen, Germany
Poster: Nanoparticles for light down conversion

13-18 July 2014

17th International Conference on Luminescence and Optical Spectroscopy of
Condensed Matter (ICL’14), Wroclaw, Poland

Talk: Investigation of the influence of surface passivation on the luminescence
efficiency of ZnCdS:Mn/ZnS nanocrystals

24-26 November 2014

6th EAM Symposium, Kloster Banz, Bad Staffelstein, Germany

Poster: Highly luminescent Mn-doped alloy ZnxCdI-xS quantum dots as luminescent
down-shifting layer for Si solar cells

Richter, Moses

20-22 May 2014

TPE - Technologies for Polymer Electronics 2014, Illmenau, Germany

Poster: Modeling the IV characteristics of an organic solar cell by TPV and CE
measurements

26-30 May 2014

E-MRS 2014 Spring Meeting, Lille, France

Talk: Modeling the JV Characteristics of an Organic Solar Cell based on CE and
TPV Measurements
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Salvador, Michael

2 September 2014

International Conference on Electroluminescence and Optoelectronic Devices,
Cologne, Germany

Flash talk and poster: A General Route to Enhance Polymer Solar Cell Performance
using Plasmonic Nanoprisms

6 October 2015
International Summit on OPV Stability, Barcelona, Spain
Talk: Lifetime of air-processed OPVs — Aspects of Intrinsic Stability and Packaging

15 December 2015

Gruppenseminar, AG Lupton, Universitaet Regensburg, Germany

Talk: Strategies for enhancing the device performance of organic solar cells using
colloidal

Schimmel, Saskia

12-14 March 2014

Deutsche Kristallziichtungstagung DKT-2014, Halle, Germany

Poster: In Situ Visualization of GaN Crystals in Ammonothermal High Pressure
Autoclaves by X-ray Imaging

Sgobba, Vito

24 February 2014
Zwischenevaluierung-EnCN Projekt ,,Solarfabrik der Zukunft*“-EnCN Niirnberg

Solodovnyk, Anastasiia

9-14 March 2014
SAOT Winter Academy, Oberhof, Germany
Talk: Metamaterials with extraordinarily enhanced or suppressed transmission

16 June 2014
BEST Summer School 2014 at EnCN, Nuremberg, Germany
Lecture: Light Conversion Layers for Photovoltaics

13-18 July 2014
SAOT Summer Academy,Vienna, Austria
Talk: Physics of Fluorescence

17-21 August 2014

SPIE Optics+Photonics 2014, San Diego, California, USA

Invited Talk: Light Propagation in Phosphor-Filled Matrices for Photovoltaic PL
Down-Shifting

Talk: Luminescent Down-Shifting Layers with Eu2+ and Eu3+ Doped Strontium
Compound Particles for Photovoltaics

1-3 September 2014

2nd EUROREGIONAL WORKSHOP ON PHOTOVOLTAICS: EUROREG-PV
2014, Ljubljana, Slovenia

Talk: Light Propagation in Phosphor-Filled Matrices for Photovoltaic PL Down-
Shifting
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12-13 November 2014

22. Neues Dresdner Vakuumtechnisches Kolloquium, 11. IPF-Kolloquium, 3.
Workshop des Gemeinschaftsausschusses “Kombinierte Oberfldchentechnik”,
Dresden, Germany

Talk: Optical Properties of Polymer Matrices Filled with PL Down-Shifting
Materials for Photovoltaics

Vetter, Andreas

8-13 June 2014

40th IEEE Photovoltaic Specialists Conference, Denver, USA

Talk: Loss analysis on CIGS-modules by using contactless, imaging illuminated
lock-in thermography and 2D electrical simulation

11 December 2014
Workshop on Organic Photovoltaics, Nuremberg, Germany
Talk: Quality Control of OPV Modules by IR Imaging

Voigt, Monika

30 June -5 July 2014

ICSM 2014, Turku, Finnland

Talk: Printed and upscaled polymer solar cells and modules by using non-
halogenated solvents and via laser-ablation for structuring

6-11 July 2014

ISFOE, Thessaloniki, Griechenland:

Talk: Flexible upscaled and printed organic solar modules by using non-chlorinated
solvents and R2R compatible methods combined with laser patterning

Wellmann, Peter

12-14 March 2014

Deutsche Kristallziichtungstagung DKT2014, Halle, Germany
Talk: Sublimation Epitaxy of cubic Silicon Carbide /
Sublimationsepitaktische Ziichtung von kubischemSiliziumkarbid

28 May 2014

Spring Meeting of the European Materials Reserach Society EMRS-2014,

Lille, France

anited talk: Growth of SiC bulk crystals for application in power electronic
evices

04 June 2014

Symposium der Européischen Forschungsgesellschaft Diinne Schichten iiber
“Materialien fiir die Energietechnik - Leistungshalbleiter”, Dresden,
Germany

Invited talk: SiC bulk material and SiC on Si epitaxial layers for energy
saving applications

Wilhelm, Martin

26-30 May 2014

Spring Meeting of the European Materials Research Society E-MRS 2014, Lille,
France

Talk: Deposition of high quality 3C-SiC/Si heteroepitaxial layers at 1200°C
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Zhang, Hong
9-14 March 2014

SAOT Winter Academy, Oberhof, Germany
Talk: The future of organic solar cells

26-30 May 2014

EMRS Spring Meeting, Lille, France

Talk: Solution-Processed Barium Hydroxide Modified Aluminum Doped Zinc Oxide
Layer for Highly Efficient Inverted Organic Solar Cells

13-18 July 2014
SAOT Summer Academy,Vienna, Austria
Lecture: Solar Photovoltaic Economic Development

Zweschke André

26-30 May 2014
Spring Meeting of the European Materials Research Society E-MRS 2014, Lille,

France
Talk: Numerical Reactive Diffusion Modeling of SEL-RTP Chalcopyrite Absorber
Layer Formation
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15 December 2014, EnCN

Our annual meeting: ZAE- and i-MEET-group leader present their avtivities.
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10. Seminar Presentations
Chair Seminar

28 January 2014

Wei Chen (Doctoral thesis report, i-MEET)
The Application of Up-Conversion Nanoparticles in organic solar cells

11 February 2014

Parisa Khoram (Master thesis, i-MEET)
Near-IR sensitization of organic solar cells using squaraine dyes and low band

gap polymer

18 February 2014

Stefan Langner (Master thesis, i-MEET)
Encapsulation, Lifetime and Degradation Measurements of Organic Solar Cells
and Modules

25 February 2014

Markus Proll (Doctoral thesis report, ZAE)
Application Opportunities for CPCPVT Solar Collectors and Technical Barriers

15 April 2014

Stefan RaB (Bachelor thesis, i-MEET)
Entwicklung von Synthesemethoden fiir die Optimierung der Effizienz des
BaAZZO4:Eu2+ Leuchtstoffs

29 April 2014

André Hollmann (Master thesis, i-MEET)

Synthesis and characterisation of europium-doped strontium compound
nanoparticles for the enhancement of solar cells via luminescent down-shifting
layers

06 May 2014

Da Li (Doctoral thesis report, ZAE Bayern)
PVer dreams of solar cell

13 May 2014

Viviane Bundle (Master thesis, i-MEET)
Degradation processes on organic solar cells with FTIR
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20 May 2014

Felix Fleissner (Bachelor thesis, i-MEET)
Optimization of P3HT:ICBA Solar Cells based on the Morphology Manipulation
and Interface Design

Thomas Gall (Bachelor thesis, i-MEET))
Herstellung von anorganisch-organischen-Hybridlosungen

03 June 2014

Fei Guo (Doctoral thesis report, i-MEET)
Nanowires for Tandem Polymer Solar Cells

Tobias Rejek (Master thesis, i-MEET)
Plasmonic effects of silver nanoparticles in organic semiconductors

17 June 2014

Hong Zhang (Doctoral thesis report)
The interfacial modification for OPVs

Chaohong Zhang (Literature Review OPV)

01 July 2014

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

Gordana Jovicic (Doctoral thesis report, Lehrstuhl fiir Technische
Thermodynamik)

Laser-induced phosphorescence for planar gas phase temperature and velocity
measurements

08 July 2014

Derya Baran (Doctoral thesis report, i-MEET)
Smart strategies for optimization in organic solar cells without device
Fabrication

Nicola Gasparini (Literature review OPV)

15 July 2014

Tobias Sauermann (Doctoral thesis report, external)
The Effect of Oxygen Induced Degradation on Charge Carrier Dynamics in
Organic Solar Cells

Ramirez Quiroz César Omar (Literature review, Perovskite / or OPVs)

Derya Baran (Literature review OPV)

05 August 2014
Diana Galli (Literature review, OPVs)
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09 September 2014

Wei Chen (Doctoral thesis report, i-MEET)
Application of upconversion nanophosphors for organic solar cells

18 September 2014

AmirAbbas Yousefi Amin (Master thesis, i-MEET)
Solution-based Light Electrochemical Devices with Silver Nanowire Electrodes

23 September 2014

Dominik Jordan (Bachelor thesis, i-MEET)
Solution processed lead-free organic-inorganic halide Perovskite solar cells

Stefan Langner (Literature review OPV)

30 September 2014

Jonas Boé (Master thesis, i-MEET)
Interface Modification of High Efficiency Organic Solar Cells

Jessica Gast (Bachelor thesis, i-MEET))
Influence of Refractive Indices of Matrix Material and Phosphor-Particles on
Optical Properties of Down-Shifting Layers

07 October 2014

Jonas Miiller (Bachelor thesis, i-MEET)
Ortsaufgeloste Messungen von Photostrom, Photo- und Elektrolumineszenz an
karbazolbasierten und Perowskit-Solarzellen

Christoph Joisten (Bachelor thesis, i-MEET)
Strukturierung von Silbernanodraht-Elektroden basierend auf Laserablation
mit Femtosekundenpulsen

Julian Hornich (Doctoral thesis report, i-MEET)
Simulations of solar cells with FDTD methods

14 October 2014

Bastian Schorr (Bachelor thesis, i-MEET)
Entwicklung von Entspiegelungsprozessen

28 October 2014

Anastasiia Solodovnyk (Doctoral thesis report, i-MEET)
Luminescent Down-Shifting Layers for Photovoltaics Application

Kevin Schreier (Bachelor thesis, i-MEET)
Systematische Charakterisierung von thermischen Kontaktwiderstinden
an Metalloberflichen

Jens Adams (Doctoral thesis final report, ZAE)
Failure analysis and long term stability of thin film solar cells and modules
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04 November 2014

Carina Bronnbauer (Doctoral thesis report, i-MEET)
Printed dielectric mirrors for organic solar cells

Xiaofeng Tang (Master thesis report, i-MEET)
Design and application of novel biosensor interfaces

18 November 2014

Carina Ehrig (Doctoral thesis report, external)
Stability of photoelectrodes in photocatalysis

09 December 2014

Max Steimle (Bachelor thesis, i-MEET)
Synthesis and characterization of the core-shell SrALO:Eu’*, RE™
nanoparticles

16 December 2014

Thore Bergmann (Bachelor thesis, i-MEET)
Squaraine-sensitized Ternary Solar Cells based on P3HT and PCBM

Ievgen Levchuk (Doctoral thesis report, i-MEET)
Nanosized luminescent materials as down-shifting layer for solar cells
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Guest Talks

21 January 2014

Prof. Dr. Neal R. Armstrong (University of Arizona)
Interface Science of Emerging Thin Film Photovoltaic Technologies: The Role
Of Interface Composition and Energetics on Charge Harvesting Efficiencies

24 February 2014

Dr. Lluis Yedra Cardona (University of Barcelona, Spain )
Electron Tomography: from HAADF to the energy-loss spectrum volume

20 March 2014

Dr. Stefanie Fladischer (Graz University of Technology, Austria)
Application of new EDXS quantification schemes in TEM to organic semiconducting
devices

29 April 2014

Hyunchul Oh (Doctoral candidate, International Max Planck Research School
for Advanced Materials Max Planck Institute for Intelligent Systems)
Nanoporous Materials for Hydrogen Storage and H2/D2 Isotope Separation

27 May 2014

Dr. Philip Ingenhoven (Europaeische Akademie Bozen, Institute for Renewable
Energy)
Design-driven PV, Ageing and Performance Studies

24 June 2014

Dr. Christian Wiirth (BAM Federal Institute for Materials Research and Testin,
Berlin)

Relative and absolute determination of the quantum efficiency of transparent
and scattering luminescent materials

14 October 2014

Michaela Gobel (Project report, Siemens AG Healthcare Sector
Imaging & Therapy Division)
Synthesis and luminescence of Gd,0,S doped with rare earth ions

04 November 2014

Dr. Pavel Troshin (Guest talk, Academy of Science, Moscow)
Overview of the research activities in OPV field at IPCP RAS
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25 November 2014

Dr. Benjamin LipovSek (University of Ljubljana, Faculty of Electrical Engineering,
Laboratory of Photovoltaics and Optoelectronics, Slovenia)
Optical modelling in Photovoltaics

Shi Chen (Master thesis report (China))
Doped vanadium dioxide nanoparticles for thermochromic smart windows

16 December 2014

Dr. Chao Gao (Karlsruher Institut fiir Technologie)
Kesterite solar cell: open questions on material preparation and interface
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11. Conferences organized by Members of the Institute

Brabec, Christoph J.

21-22 May 2014
Organizer, 1* Joint Workshop on Organic Electronics between FAU Erlangen-
Niirnberg and Imperial College London, Erlangen, Germany

11 December 2014
Organizer, International Workshop on Organic Photovoltaics, Materials, Processing,
Lifetime & Applications, Nuremberg, Germany

Wellmann, Peter

12-14 March 2014
Programm-Komitee Deutsche Kristallziichtungstagung DKT-2014, Halle an der
Saale, Germany

21-15 September
Programm-Komitee European Conference on Silicon Carbide and Related Materials

ECSCRM-2014, Grenoble, France
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12. Cooperation in Committees

Brabec, Christoph J.

EnCN - Deputy Spokesman, Member of the Academic Heads, Member of the
Steering Committee

EnCN — Member of the Board of Directors

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

Chairman of the Editorial Board “Advanced Energy Materials”, Wiley VCH
Editorial Board of “Progress in Photovoltaics”, Wiley VCH

Editorial Board of “Emerging Materials Research”, ice publishing

Editorial Board of the Online-Journal “Future Photovoltaics”, Mazik Media

Editorial Board of “Emerging Materials Science”,

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

Principal Investigator of the Erlangen Cluster of Excellence "Engineering of
Advanced Materials"

Principal Investigator of the “Optical Materials and Systems *
Member of Scientific Board of the PE graduate school, Imperial College, London

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

Member Scientific Evaluation Committee Holst Center, Eindhoven, The
Netherlands

Chairman of the Bavarian Center for Applied Energy Research

Chen, Wei

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

Hou, Yi

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

Kubis, Peter

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

Li, Ning

Member of the Organizing Committee of the EAM Young Researcher’s Day (YRD)
Member of Institute of Electrical and Electronics Engineers (IEEE)

Member of IEEE Electron Devices Society
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Solodovnyk, Anastasiia

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

3rd doctoral canditate representative in Graduate School in Advanced Optical
Technologies (SOAT) Friedrich-Alexander-Universitit Erlangen-Niirnberg (elected
for 2 years)

Wellmann, Peter

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

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

Head of the Division “Growth and Characterization of Semiconductor Crsytals” of
the German Crystal Growth Association DGKK e.V.

Zhang, Hong

Member of the Graduate School in Advanced Optical Technologies (SOAT)
Friedrich-Alexander-Universitidt Erlangen-Niirnberg
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13. Research Projects

Advanced Optical Technologies (SAOT) (Germany)
January 2013 — December 2014

Advanced Optical Technologies (SAOT) (Germany)
July 2014 — June 2015
Light Propagation in Phosphor-Filled Layers for Photovoltaic Application

Bayerische Forschungsstiftung, AZ-1006-11 (Germany)
July 2012 — June 2015
Intelligenz im Solarglas

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

BAYER Technology Services SolTech (Germany)

2012 -2017

Solar technologies go hybrid

Cluster of Excellence “Engineering of Advanced Materials”
University of Erlangen-Niirnberg (EAM), funded by DFG Solarfabrik

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. 201206820002
Inorganic/Organic light conversion composite for organic photovoltaic application
(Chen, Wei)

CSC grant No. 2011613029
Semitransparent organic solar cells (Guo, Fei)

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

CSC grant No. 2011643004
Solution-processed small molecule bulk heterojunction organic solar cells (Min, Jie)

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

CUT (Cyprus)
01 November 2010 — 31 October 2014
Molecular Electronics and Photonics

Report 2014 i-MEET, Materials for Electronics and Energy Technology, University of Erlangen-Niirnberg
-112 -



DFG SPP 1355 BR 4031/2-1 and 2-2 (Germany)

01 September 2010 — 26 June 2015

Elementarprozesse der organischen Photovoltaik:

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

DFG WE 210/6-1 (Germany)

01 July 2011 — 30 June 2014

In situ Visualisierung des ammonothermalen Kristallisationsprozesses mittels
Rontgentechnik

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

EU RotRot FP7-ICT (grant no. 288565) (Germany)
01 September 2011 — 31 August 2014
Roll to Roll Production of Organic Tandem Cells

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

Exzellenzcluster: BTS (B-SP A7) (Germany)
01 July 2010 — 30 September 2014
Bauteile und Charakterisierung

GRK1161/2 (Germany)
01 November 2011 — 31 October 2014
Kristallisation nanopartikuldrer Halbleiter-Materialien

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

Ultraharte Gldser

Beschleunigte Testverfahren

Optik — Optoelektronik

Testlabor / Priiflabor Materialkontakte und Interfaces
Thermophysikalische Auslegung

Osterreichische Forschungsforderungsgesellschaft mbH. FFG (Austria)
November 2011 — October 2014
Inspection tools for Solar-Technology (InSolTech)

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

SFB 953 B01 (Germany)
01 January 2012 — 31 December 2015
Synthetic Carbon Allotropes
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SolTech StMWFK (Germany)
25 July 2012 — 31 July 2017
Solar technologies go hybrid

TUBITAK (Turkey)
16 August 2013 — 15 August 2014
(Capan, Asli)

UOS (Germany)
01 September 2013 — 31 August 2016
Umweltvertrdglicher Beitrag der Nanotechnologie zur Energiewende
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14. Teaching

Winter Term 2013/2014

Lectures (VORL)
Grundlagen des Kristallwachstums und der Halbleitertechnologie, P. Wellmann
Materialien der Elektronik und Energietechnik, P. Wellmann

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

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

Physikalische Grundlagen und Anwendungen der zerstorungsfreien
Werkstoffpriifung, S. Kasperl

Werkstoffe und Verfahren der medizinischen Diagnostik I, M. Thoms
Werkstoffkunde fiir Studierende der Elektrotechnik (EEI) [Werkstoftk.(ET)],

P. Wellmann

Exercises and laboratory courses (PR, PJS, UE)

Lab Work Organic Electronics NT, M. Batentschuk

Praktikum Materialien der Elektronik und Energietechnik [PR2-ET], P. Wellmann
Praktikum Wahlfach Crystal Growth, P. Wellmann

Praktikum Werkstoffe 2 [PW2], M. Batentschuk

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

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

Seminars (AWA, SEM)

Anleitung zur wissenschaftlichen Arbeit, 7. Ameri

Kern-/ Nebenfachseminar i-MEET (fiir Studierende im 2. MA-Semester) [SEM],
Ch. J. Brabec, E. Meifiner

Neuere Fragen zu Werkstoffen der Elektronik und Energietechnik (Lehrstuhl-
Seminar), Ch. J. Brabec, M. Batentschuk, P. Wellmann

Seminar tiber Bachelor- und Masterarbeiten, Ch. J. Brabec, P. Wellmann

Seminar iiber Bachelor-, Master und Doktorarbeiten — Crystal Growth, P. Wellmann

Seminar iiber spezielle Probleme der MEET, Ch. J. Brabec,
M. Batentschuk
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Summer Term 2014

Lectures (VORL)

Devices, Ch. J. Brabec, J. Zaumseil, T. Ameri

Elektrische, magnetische, optische Eigenschaften, A. Winnacker, M. Batentschuk
Elektronische Bauelemente und Materialfragen (Technologie II), P. Wellmann
Halbleiter groBer Bandliicke, P. Wellmann

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

Leuchtstoffe, M. Batentschuk

Materialien und Bauelemente fiir die Optoelektronik und Energietechnologie:
Anwendung [WET II], Ch. J. Brabec

Processing, Ch. J. Brabec, M. Halik

Technologie der Ziichtung von Halbleiterkristallen und Photovoltaik, J. Friedrich
Werkstoffe der Elektronik in der Medizin, M. Batentschuk, A. Winnacker
Werkstoffe und Verfahren der medizinischen Diagnostik II, M. Thoms

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

Kernfachpraktikum I, Werkstoffe der Elektronik und Energietechnik, M.
Batentschuk

Kernfachpraktikum II, Wahlfach Organic Electronics, M. Batentschuk
Lab Work Organic Electronics, M. Batentschuk

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

Projektarbeit - Arbeitsgemeinschaft Organische Photovoltaik (AG PV),
Ch. J. Brabec

Seminars (SEM)

Kernfachseminar, Ch. J. Brabec, M. Batentschuk

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

Seminar on Solar Energy [SolarSem], Ch. Pflaum, Ch. J. Brabec, Z. Rahimi
Seminar tiber Bachelor- und Masterarbeiten, Ch. J. Brabec, P. Wellmann

Seminar iiber spezielle Probleme der MEET, Ch. J. Brabec,
M. Batentschuk
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Winter Term 2014/2015

Lectures (VORL)

Grundlagen der Halbleiterphysik, W. Heif3

Grundlagen des Kristallwachstums und der Halbleitertechnologie, P. Wellmann
Kolloidale Nanokristalle, W. Heif3

Materialien der Elektronik und der Energietechnologie, P. Wellmann

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

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

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, T. Ameri

Lab Work Organic Electronics NT, M. Batentschuk

Praktikum Materialien der Elektronik und Energietechnik [PR2-ET], P. Wellmann

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

Praktikum Funktionswerkstoffe in der Energietechnologie [PFE], P. Wellmann
Praktikum Transporteigenschaften in HL [PrTrpeHL], A. Osvet

Praktikum Wahlfach Crystal Growth, P. Wellmann

Praktikum Werkstoffe 2 [PW2], M. Batentschuk

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

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

Seminars (AWA, SEM)

Anleitung zur wissenschaftlichen Arbeit, T. Ameri

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

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], Z. Rahimi, CH. Pflaum, Ch. J. Brabec
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Seminar tiber Bachelor- und Masterarbeiten, Ch. J. Brabec, P. Wellmann
Seminar iiber Bachelor-, Master und Doktorarbeiten — Crystal Growth, P. Wellmann

Seminar iiber spezielle Probleme der MEET (Lehrstuhl-Seminar), Ch. J. Brabec,
M. Batentschuk
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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

r— G o - By car:
——— . . ‘I‘ll ! Highway A3 exit Tennenlohe;

. J‘ i direction to Erlangen (B4). Follow
the signs “Universitit
Siidgeléinde”. After junction
“Technische Fakultiit” 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
Haberstr. 2a

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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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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	Anleitung zur wissenschaftlichen Arbeit, T. Ameri
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