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Simulation

Introduction by Tibor Grasser

SIMU.1

pi8

Stefan Stricker
E136 - Institute for Theoretical Physics

SIMULATION OF STRONGLY INTERACTING QUANTUM SYSTEMS
USING BLACK HOLES

p20

SIMU.2

Roman Héllwieser
E141 - Institute of Atomic and Subatomic Physics

THE QCD SIGN PROBLEM AND THE EFFECTIVE POLYAKOV LINE
ACTION

p22

SiMU.3

Georg Kastlunger
E136 - Institute of Theoretical Physics

THEORY OF CHARGE TRANSPORT THROUGH SINGLE REDOX-ACTIVE
TRANSITION METAL COMPLEXES

p 24

SIMU.4

Bahram Haddadi
E166 - Institute of Chemical Engineering

NUMERICAL SIMULATION OF ADSORPTION PHENOMENA USING
MULTI-REGION APPROACH

p26

SIMU.5

Maria-loana Pastrama
E202 -Institute for Mechanics of Materials and Structures

A MULTISCALE SYSTEMS BIOLOGY APPROACH FOR COMPUTER
SIMULATION-BASED PREDICTION OF BONE REMODELING

p28

SIMU.6

Alexander Synek
E317 - Institute of Lightweight Design and Structural Biomechanics

THE INFLUENCE OF DIFFERENT BONE MATERIAL MODELLING
STRATEGIES ON FINITE ELEMENT MODELS OF DISTAL RADIUS
FRACTURE OSTEOSYNTHESIS

p 30

SIMU.7

Noemi Severino
E366 - Institute of Sensor and Actuator Systems

OPTIMIZATION OF CIGS THIN-FILM SOLAR CELLS BY NUMERICAL
MODELLING AND SIMULATION

p 32

SIMu.8

Michael Rathmair
E384 - Institute of Computer Technology

DEALING WITH UNCERTAINTIES IN ELECTRONIC SYSTEMS
SIMULATION

p 34

SIMU.9

Bianka Ullmann
E360 - Institute for Microelectronics

CHARACTERIZATION OF THF PFRMANENT COMPONENT OF

p 36



Mechatronics

p 40
UNITS

p 42
il

p 44

p 46

p 48
ITROL

p 50
A

p 52

Introduction by Stefan Jakubek

METR.1

p 54

Stefan Hartl
E325 - Institute of Mechanics and Mechatronics

OPTIMUM DESIGN OF A HIGH ENERGY DENSITY COMPOSITE
FLYWHEEL ROTOR

p 56

METR.2

Paul Finsterwalder
E325 - Institute of Mechanics and Mechatronics

MECHATRONIC CONCEPT FOR ONE, BUILT IN BED, THERAPEUTIC
MASSAGE SUPPORT

p 58

METR.3

Jorg Reitterer
E366 - Institute of Sensor and Actuator Systems

3D LASER DISPLAY

p 60

METR.4

Nikolaus Euler-Rolle
E325 - Institute of Mechanics and Mechatronics

DYNAMIC FEEDFORWARD CONTROL USING LOCAL MODEL
NETWORKS

p 62

METR.5

Yauhen Belahurau
E325 - Institute of Mechanics and Mechatronics

NEW ALGORITHMS FOR DIGITAL SOUND RECONSTRUCTION

p 64

METR.6

Nico Didcock
E325 - Institute for Mechanics and Mechatronic

SPATIAL CONSTRAINTS IN PARAMETRIC OPTIMISATION

p 66

METR.7

Matthias Stark
E325 - Institute of Mechanics and Mechatronics

DYNAMIC MODELLING OF POLYMER ELECTROLYTE MEMBRANE
FUEL CELLS

p 68
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Energy and Environment

introduction by Azra Korjenic

ENER.1

Mariyan Dimitrov
E230 - Institute of Transportation

HIGH EFFICIENCY LOW EMISSION MASTIC ASPHALT

p72

ENER.2

David Tudiwer
E206 - Institute for Building Construction and Technology

THERMIC FEATURES OF FACADE GREENING

p 74

ENER.3

Maria Soledad Penaranda Moren
E206 - Institute for Building Construction and Technology

BUILDING GREENING AND PHOTOVOLTAIC - MULTIFUNCTIONAL
SYSTEM

p76

ENER.4

Manuel Ziegler
E206 - Institute for Building Construction and Technology

VALIDATED LOAD PROFILES IN TERMS OF DENSITY FUNCTIONS
FOR BUILDINGS IN ORDER TO ENHANCE THE SIMULATION
CAPABILITY IN A COMPREHENSIVE URBAN SIMULATION
ENVIRONMENT

p78

ENER.5

Behzad Salmani
E370 - Institute of Energy Systems and Electrical Drives

COMPARISON BETWEEN AUSTRIA AND CZECH REPUBLIC IN
COMBINE HEAT AND POWER POLICIES IN DIFFERENT ISSUES AND
CONSIDERING HEAT AND COOL DISTRICTION

p 80

ENER.6

Christian Nigischer
E307 - Institute of Engineering Design and Logistics Engineering

TOWARDS ENERGY MANAGEMENT {N PRODUCTION PLANNING
SOFTWARE BASED ON ENERGY CONSUMPTION AS A PLANNING
RESOURCE

p 82

ENER.7

Philipp Hans
E006 - X-ray center

STRUCTURAL CHARACTERISATION OF NOVEL ANODE MATERIALS
FOR USE IN BATTERY-APPLICATIONS

p 84

ENER.8

Katarzyna Szramowiat
AGH University of Science and Technology, Krakow, Poland

PARTICULATE MATTER ALERT IN SOUTH POLAND

p 86

ENER.9

Robert Pachler
E166 - Institute of Chemical Engineering

FROM BIOGAS TO AMMONIA - SUSTAINABLE FUELS ON THE WAY
TO A ZERO EMISSION VEHICLE

p 88




Energy and Environment
p7o ENER.10 Beatriz Ferreiro Sanz p 90
FH Joanneum, Kapfenberg, Austria

p72 SUPER-EFFICIENCT ISOTHERMAL EXPANSION BASED TRILATERAL
THERMAL CYCLE

ENER.11 Markus Deutsch p 92
p74 E166 - Institute of Chemical Engineering

SYSTEMATIC IDENTIFICATION OF LOW TEMPERATURE ENERGY
STORAGE MATERIALS

p76 ENER.12 Julia Weber p 94
E163 - Institute of Applied Synthetic Chemistry

INAL MYCOTOXIN-CONJUGATES AS REFERENCE MATERIALS FOR
ENVIRONMENTAL MONITORING

p78 ENER.13 Antonia Rom p 96
E166 - Institute of Chemical Engineering

ONS ENERGY OPTIMIZED PRODUCT RECOVERY FROM ABE-
FERMENTATION BROTH

ENER.14 Stefan Lexmiiller p 98
E163 - Institute of Applied Synthetic Chemistry

p 8o DESIGNING NOVEL FLUOROGENIC PROBES FOR RAPID ONLINE
DETECTION OF BACTERIA IN WATER

'S AND Lions Laureate

— LIONS Marco M. Furchi p 100
p 82 E387 - Institute of Photonics
SOLAR ENERGY CONVERSION IN VAN DER WAALS

JING HETEROSTRUCTURES
INING

ieering

p 84

TERIALS

p 86
1d

p 88

HE WAY
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Material Science
Introduction by Paul Heinz Mayrhofer p 102

WERK.1 Christoph Rameshan p 104
E165 - Institute of Materials Chemistry

COBALT OXIDE MODEL CATALYSTS AS ALTERNATIVE TO NOBEL
METAL CATALYSTS

WERK.2 Noelia Barrabes p 106
E165 - Institute of Materials Chemistry

Pd DOPED Auss(SR).s CLUSTER STUDIES

WERK.3 Gerald Artner p 108

E389 - Institute of Telecommunications
CARBON-FIBER COMPOSITES IN ANTENNA APPLICATIONS

WERK.4 Martina Schroffenegger piio
E165 - Institute of Materials Chemistry

NOVEL FERROCENE-CONTAINING HIGH PERFORMANCE POLYMERS

WERK.5 Claudia Dworak pliz
E163 - Institute of Applied Synthetic Chemistry

BUILDING WELL DEFINED MACROMOLECULAR ARCHITECTURES BY
RAFT POLYMERIZATION

WERK.6 Christoph Gasser pli4
E164 - Institute for Chemical Technologies and Analytics

TOWARDS STAND-OFF 3D RAMAN IMAGING USING STAND-OFF
SPATIALLY OFFSET AND TIME RESOLVED RAMAN SPECTROSCOPY

WERK.7 Bettina Baumgartner pliée
E165 - Institute of Materials Chemistry

GEOMIMETIC POLYMER SYNTHESIS: HIGHLY CRYSTALLINE
POLY!MIDES BY HYDROTHERMAL POLYMERIZATION

WERK.8 Jakob Segl p1i8
E164 - Institute for Chemical Technology and Analytics

OPTIMIZATION OF THE SILICON CONTENT IN ALUMINUM- AND
SILVER-BASED DIAMOND COMPOSITES FOR FUTURE HEAT SINK
APPLICATIONS

WERK.9 Vincent Moraes p 120
E308 - Institute of Materials Science and Technology

THERMAL CONDUCTIVITY OF NITRIDE BASED THIN FILMS

WERK.10 Stephan Benedikt p 122
E163 - Institute of Applied Synthetic Chemistry

NEW PHOTOPOLYMERS IN DIGITAL AND RESTORATIVE DENTISTRY
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Material Science

WERK.11

Maximilian Tromayer
E308 - Institute of Materials Science and Technology

LASER PHOTOFABRICATION OF 3D CELL-CONTAINING HYDROGEL
CONSTRUCTS

p124

WERK.12

Anna Mad
E164 - Institute of Chemical Technolgies and Analytics

HARDMETAL - POLYMER MIXTURES FOR FDM 3D PRINTING

p 126

WERK.13

Stephanie Greil
E164 - Institute of Chemical Technologies and Analytics

METALLOGRAPHY OF MINT MATERIALS

p 128

WERK.14

Julijana Kuzmanovic
E164 - Institute of Chemical Technologies and Analytics

INTERSTITIAL EFFECTS DURING SINTERING OF INJECTION
MOULDED ALUMINIUM BASED ALLOYS

p 130

WERK.15

Anna Balbekova
E164 - Institute for Chemical Technologies and Analytics

TIME RESOLVED PHOTOTHERMAL INFRARED NANOSCOPY FOR
MONITORING STRUCTURAL CHANGES [N POLY-L-LYSINE THIN FILMS

p 132

WERK.16

Georg Ramer
E164 - Institute for Chemical Technologies and Analytics

TOWARDS STABLE RESONANCE ENHANCED INFRARED NANOSCOPY

P134

WERK.17

Thomas Kader
E163 - Institute of Applied Synthetic Chemistry

SYNTHESIS OF NOVEL BIPOLAR HOST MATERIALS FOR
PHOSPHORESCENT OLEDS

p 136

WERK.18

Christian Gorsche
E163 - Institute of Applied Synthetic Chemistry

PHOTOPOLYMERIZATION: PROVIDING A TRIANGLE FOR MATERIAL
DESIGN, BIOMATERIALS, AND 3D PRINTING

p 138

WERK.19

Julia Anna Schonherr
E308 - Institute of Materials Science and Technology

STEREOLITHOGRAPHY-BASED ADDITIVE MANUFACTURING OF HIGH
STRENGTH BIOACTIVE GLASS SCAFFOLDS

WERK.20

p 140

Christoph Buchegger
E164 - Institute of Chemical Technolgies and Analytics

WC-COBALT HARDMETALS: AN INDISPENSABLE INDUSTRIAL
MATERIAL WITH TWO MAJOR PROBLEMS: WC AND COBALT

WERK.21

p 142

Suzanne Lancaster
E362 - Institute for Solid State Electronics

11V NANOWIRES FOR OPTOELECTRONIC APPLICATIONS

p 144




Material Science

WERK.22

Martin Kriz
E391 - Center for Micro- and Nanostructures

POSITION CONTROL OF NANOWIRES USING A FOCUSED ION BEAM

p 146

WERK.23

Annalisa luorio
E101 - Institute of Analysis and Scientific Computing

MULTI-SCALE DYNAMICS IN MICROSTRUCTURES

p 148

WERK.24

Robert Raab
E308 - Institute of Materials Science and Technology

MULTILAYER ARRANGEMENT OF OXIDE AND NITRIDE COATINGS
WITHIN THE SYSTEM AI-Cr-N AND Al-Cr-O

p 150

WERK.25

Fedor Klimashin
E308 - Institute of Materials Science and Technology

PHASE EVOLUTION, MICROSTRUCTURE, AND MECHANICAL
PROPERTIES OF Mo-Cr-N HARD COATINGS

p 152

WERK.26

Arne Ziebell
E164 - Institute of Chemical Technologies and Analytics

TEST RIG TRIALS OF Si;N; BALLS IN THRUST BALL BEARINGS

p 154

WERK.27

Johannes Zeininger
E165 - Institute of Materials Chemistry

INITIAL OXIDATION OF ZIRCONIUM: XPS AND PEEM STUDIES

p 156

WERK.28

Matthias Zillner
E311 - Institute for Production Engineering and Laser Technology

IMPACT OF THE ECAP PROCESS ON THE MACHINABILITY OF PURE
TITANIUM

p 158

WERK.29

Wolfgang Seidl
E308 - Institute of Materials Science and Technology

STRUCTURE, MECHANICAL AND THERMAL PROPERTIES OF
TiAITaN/AICrN-MULTILAYER COATINGS

p 160

WERK.30

WERK.31

Thomas Hausler
E165 - Institute of Material Chemistry

THE ICE NUCLEATION ACTIVITY OF CARBONACEQUS PARTICLES

p 162

Richard Zemann
£311 - Institute for Production Engineering and Laser Technology

CHALLENGES IN THE FIELD OF MACHINING FIBRE REINFORCED
POLYMERS

p 164

WERK.32

Michael Schweigler
E202 - Institute for Mechanics of Materials and Structures

LOAD-DEFORMATION BEHAVIOR OF SINGLE DOWEL CONNECTIONS
IN TIMBER STRUCTURES

p 166
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Material Science

WERK.33 Markus Kdnigsberger p 168
E392 - Institute for Mechanics of Materials and Structures
MICROMECHANICS OF HYDRATING CEMENT PASTES CONSIDERING
C-S-H GEL DENSIFICATION

WERK.34 Daniel Grofegger p170
E165 - Institute of Material Chemistry
INVESTIGATION OF BITUMEN AGEING THROUGH BITUMEN
SEPARATION AND LUMINESCENCE SPECTROSCOPY

WERK.35 Tomasz Bernard p172
E206 - Institute for Building Construction and Technology
STRAWFIBRE WALLS WITH NATURAL CLAY-LIME PLASTERS AS A
DURABLE BUILDINGS TECNOLOGY

WERK.36 Vesela Tanaskovic p 174
E280 - Department of Transportation Systems Planning
MAKING THE SAHARA DESERT GREEN (SUSTAINABLE PIPELINE
TRANSPORT OF BOTTOM LAKE SEDIMENTS FOR PRODUCING NEW
AGRICULTURE LAND FROM DESERT)

WERK.37 Catarina Martins p176

E165 - Institute of Materials Chemistry

HIGHLY CONTROLLED MAGNETIC IRON OXIDE NANOPARTICLE
ASSEMBLIES USING TAILORED PRECURSORS
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SIMU.8

DEALING WITH UNCERTAINTIES IN ELECTRONIC SYSTEMS
SIMULATION

Michael Rathmair and Florian Schupfer
Institute of Computer Technology

“Making Things Smarter” is one of the most contemplated requirements for the devel-
opment of new electronic products. In a hardware perspective, the design of embedded
systems (microchips) faces new challenges in increasing functional density and decreas-
ing silicon structural sizes. With the consequence that variations of circuit parameters,
input signals, manufacturing processes, etc. from its ideal may receive an increased
parasitic impact on the full system behavior. Main research topic within this work is
simulation and analysis of electronic designs where system parameters are superimposed

by random uncertainties.

TYPES AND CLASSIFICATION OF OCCURRING UNCERTAINTIES

Uncertainty is used to summarize effects that cause a circuit to deviate from its ideal
behavior. In [1] a classification by a three-dimensional concept regarding their location
(e.g. input values), cause (e.g. probabilistic noise) and nature (e.g. dynamic process
variations) is presented. However, to improve system characteristics as robustness,
performance, confidence, etc. state of the art modeling and simulation methods deal

with ubiquitous uncertainties from the very early beginning of the design process.

MODELING OF UNCERTAINTIES AND CONSIDERING THEM DURING SIMULATION

A conceptional meta-model to consider uncertainties in computer models is to character-
ize variations by probability distribution functions [2]. For simulation, classically multi-
run methods (Monte Carlo, worst/corner case techniques) are applied, where implicit
values within the tolerance interval are selected for each single simulation run. These
methods suffer from high computational effort and less expressiveness in the description

of attenuation, correlation and dynamic effects.

S1EMI-SYMBOLIC MODELING AND SIMULATION METHODOLOGY

Within our approach using Affine Arithmetic, each uncertainty is modeled by a single
abstract symbol ¢; = [—1, 1]. These symbols representing a dedicated uncertainty cause
are respected during the full simulation and still integrated in computed output forms.
Hence, the classical numerical simulation turns to a semi-symbolic methodology. A full
Affine Arithmetic form # representing a quantity including (several) uncertainties is

defined as zo+ Y. ic;, where xq is the exact value and z; scales the deviation intervals
iENj
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SIMU.8

symmetrically located around x, [3]. Based on this simulation concept the following

advantages/enhancements in contrast to multi-run approaches can be identified:

o Output ranges of the model are computed within a single simulation step.

« Correlation of uncertainty causes can be described by multible integration of equal
symbols in various Affine Arithmetic forms.

«» Description of attenuation and gaining effects (x; can be either positive or negative).

- Enhanced verification and analysis approaches may be applied (e.g. assertion based
verification, sensitivity and stability analysis, symbol tracking, location of uncertainty
hot-spots, etc.) [4].

As a demonstration example, we modeled a

CMOS inverter stage under uncertain structural ‘\:,.\.-....-..d.-.-a.w
L = 3.782 ns
~ 36 x10

silicon  dimensions of transistor  channels N
(width  w=1010"%4+210"%¢+1-10%, and  length
L=0.6:10"540.05-10%¢,+0.06:10~5¢;). Model equations are
adapted from the commonly used BSIM3 model

including effects for drain current modes, oxide

capacitances, carrier mobility etc. Fig. 1. highlights 3

the resulting bounds of the propagation switching ke ﬁ?ﬁﬁﬁgﬁ:fjﬂ;...|.,l....\\\Zi ,{'\\\
delay (1.97ns to 3.78 ns). The four displayed traces o \'i'\l'::' e s
indicate the variance of the propagation delay \ PR I S -
under the correlated uncertainty cause ¢; at corner T\\\I\I\
case of e; and €;. The circle in Fig. 1. marks the | Ef:];'ﬁﬁ )
exact solution (123 = 0) facing a delay of 2.6ns. - ——ar, N = X

Sensitivity analysis results that the impact of ¢; is

dominating. Reducing the associated variance can Fig. I. Propagation delay under

be a basis for further optimization of the design. ~ “neertain structural transistor dimensions
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