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OPENING ADDRESSES

Speech at the opening of the MicroMat 2000 Conference
MinDir. Dr. Eike Réhling
Director-General for Technology and Innovation Policy,
German Federal Ministry of Economics and Technology

Address at the International Conference on Micro Materials
»MicroMat 2000«
MinDir. Dr. Knut Bauer
Director-General for New Technologies and Information
Technology, German Federal Ministry of Education and Research

PLENARY LECTURES

Materials science and engineering -
A major topic in the future of microelectronic packaging
Reichl, H.; Michel, B.; Schubert, A.
Fraunhofer Institute for Reliability and Microintegration (IZM),
Berlin, Germany

The future of microelectronics and photonics, and the role of
mechanical, materials and reliability engineering
Suhir, E.

Bell Laboratories, Lucent Technologies, Inc., Murray Hill, USA

Production of high precision microparts for machines
using metallic glass
Inoue, A.*; Kawamura, Y.*; Zhang, T.*; Saotome, Y,**
* Tohoku University, Sendai,
** Gunma University, Kiryu, Japan
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Internal stresses and lifetime evaluation of PECVD isolating layers

Dommann, A.*; Herres, N.**; Krink, M.*; Galiano, J.J.**; Stdmpfli, B.***

* Interstate University of Applied Science Buchs (NTB), Switzerland

** fraunhofer-institut fir Angewandte Festkérperphysik (IAF), Freiburg

*** BPS-NEXTRAL, Grenoble, France

NDE for materials characterization in aeronautic and
space applications
Baaklini, G.Y.***; Kautz, H.E.***; Gyekenyesi, A.L.**;
Abdul-Aziz, A.*; Martin, R.E.*
* (leveland State University,
** Qhio Aerospace Institute, Cleveland,
*** NASA Glenn Research Center, Cleveland, OH, USA

Package reliability studies by experimental and numerical analysis
Schubert, A.; Dudek, R.; Michel, B.; Reichl, H.

Fraunhofer Institute for Reliability and Microintegration,

Berlin, Germany

Lead-free soldering - Are you ready for this global trend?
Lee, N.-C.
Indium Corporation of America, Clinton, USA

Micro- and nanostructures — preparation and applications
Kassing, R.
University of Kassel, Germany

New developments in nanomaterials
Siegel, R.W.
Rensselaer Polytechnic Institute, Troy, New York, USA

Review of industrial applications of CVD diamond

Sussmann, R.S.; Brandon, J.R.; Pickles, C.S.J).; Whitehead, A.J.
De Beers Industrial Diamonds (UK) Ltd., Charters, Sunninghill,
Ascot, Berkshire, U.K.

Dicing challenges in microelectronics and micro electro-mechanical

systems (MEMS)
Gatzen, H.H.
Hanover University, Germany
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Materials problems in high temperature electronics
Sharp, R.
HITEN Office, AEA Technology, Abingdon, U.K.

BGA, flip-chip and CSP solder joint reliability
Clech, J.-P.
EPSI Inc., Montclair, USA

FEA modeling of FCOB assembly solder joint reliability
Pang, H.L.J.; Chong, Y.R.
Nanyang Technological University, Singapore

Properties, characterisation and challenges of semiconducting
polymer applications
Kohler, A.

Cavendish Laboratory, University of Cambridge, Cambridge, U.K.

Non-equilibrium processing of thin Si films via
pulsed laser irradiation
im, J.S.

Columbia University, New York, USA

Study of thermal deformation in underfilled flip-chip packages
using high-resolution Moiré interferometry
Miller, M.R.; Mohammed, I.; Dai, X.*; Ho, PS.
University of Texas at Austin,
* Hewlett Packard, Palo Alto, USA

Application of fracture mechanics for next-generation

packaging structures

Sitaraman, $.K.; Xie, W.; Sundararaman, V.; Harries, R.J.
Georgia Institute of Technology, Atlanta, USA

Future developments in electrically conductive
adhesives technology
Morris, J.E.

State University of New York at Binghamton, USA
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Micromaterials: Materials science in small dimensions
Arzt, E.*; Kraft, O.*; Dehm, G.**
* Max-Planck-Institut fur Metallforschung, Stuttgart,
** University of Stuttgart, Germany

Highly parallel mass fabrication and assembly of microdevices
Ehrfeld, W.; Begemann, M.; Berg, U.; Lohf, F,; Michel, F;
Nienhaus, M.

Institut fir Mikrotechnik Mainz GmbH, Germany

Development of contact and wiring systems for
high temperature sensor applications
Gessner, T.***: Kaufmann, C.*; Hoffmann, R.*; Gottfried, K.*;
Wiemer, M.**
* Chemnitz University of Technology,
** Fraunhofer Institute of Reliability and Microintegration,
Chemnitz, Germany

Process and mechanical behavior of micro and nano materials
Lu, J.
Université de Technologie de Troyes, France

Micromechanical actuators based on shape memory effect

Buattgenbach, S.; Butefisch, S.; Leester-Schéddel, M.; Wogersien, A.

Technical University of Braunschweig, Germany

Thermo-mechanical reliability of microcomponents

Dudek, R.; Schubert, A.; Michel, B.
Fraunhofer Institute for Reliability and Microintegration (IZM),
Berlin, Germany
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PACKAGING MATERIALS 215

Thin-film metal cantilever springs by stress control 216
Smith, D.L.
NanoNexus, Inc., San Jose, USA

Molecular modeling and discrete element modeling
applied to the microelectronics packaging industry 222
Iwamoto, N.E.*; Nakagawa, M.**
* Honeywell, Electronic Materials, San Diego,
** Colorado School of Mines, Golden, USA

Mixed mode interfacial fracture toughness investigations for
thermo-mechanical reliability enhancement of plastic packages 228
Auersperg, J.***; Kieselstein, E.***;, Michel, B.*
* Fraunhofer Institute for Reliability and Microintegration (IZM), Berlin,
** AMIC Angewandte Micro-Messtechnik GmbH, Rangsdorf,
*** CWM Chemnitzer Werkstoffmechanik GmbH, Chemnitz, Germany

New MoCu and WCu MIM-materials designed for heat dissipation
purposes in RF packages 232
Miallers, J.*; Kntiwer, M. **; Wichmann, K.-H.*** Hager, W.***
* DaimlerChrysler Research, Dornier GmbH, Friedrichshafen,
** Fraunhofer Institute Production Technology and Materials Research
(IFAM), Bremen,
*** DaimlerChrysler Aerospace AG, Ulm, Germany

Manufacturing a CSP at wafer level 236
Simon, J1.; Wolf, J.; Kallmayer, Ch.; Tépper, M.; Reichl, H.

Technische Universitat Berlin,

Fraunhofer Institute for Reliability and Microintegration (IZM),

Berlin, Germany

3D wafer level packaging 240
Savastiouk, S.*; Siniaguine, O.* Korczynski, E.*; Tilenschi, M.**
* Tru-Si Technologies, Sunnyvale, USA
** Semiconnect, Munich, Germany



Wafer level flip chip packaging
Tong, Q.K.; Ma, B.; Savoca, A.
National Starch and Chemical Company, Bridgewater, USA

Low cost bumping on waferlevel for 300 mm wafer
Oppert, T, Teutsch, T.; Zakel, E.
Pac Tech — Packaging Technologies GmbH, Nauen, Germany

Microstructure characterization and mechanical properties of
Mo-Cu composite for electronic packaging applications
Kocdemir, B.; Fecht, H.-J.; Wichmann, K.-H.*
Ulm University,
* DaimlerChrysler Aerospace AG, Ulm, Germany

Study of thermal deformation in BGA assemblies using
FEM method
Zhang, L.F*; Wang, W.N.**; Wu, Y.P.*
* Huazhong University of Science and Technology, Wuhan,
** Capital Normal University, Beijing, PR. China

Use of alternative materials for packaging of sensors and MCMs
Rentsch, A.*; Wilde, J.**
* DaimlerChrysler AG, Research and Technology, Frankfurt/Main,
** University of Freiburg, IMTEK, Freiburg, Germany

Powder injection moulded aluminium nitride for packaging
of mm-wave circuits
Fandel, M.*; Hager, W.**; Schafer, W.*; Wichmann, K.-H.**
* DaimlerChrysler Research and Technology/Dornier, Friedrichshafen,
** DaimlerChrysler Aerospace AG, Ulm, Germany

Mechanical characterisation and simulation of packaging
polymer curing
Ernst, L.1.*; van 't Hof, C.*; Yang, D.G.*; Kiasat, M.S.*;

Zhang, G.Q.**; Bressers, H.J.L.**; Caers, J.FJ.**; den Boer, A W.J.**;

Janssen, J.**
* Delft University of Technology,
** Philips, Eindhoven, The Netherlands
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Materials for molding processes in microsystems technology
Piotter, V.; Gietzelt, T.; Hanemann, T.; Ruprecht, R.; Hausselt, J.
Forschungszentrum Karisruhe GmbH, Germany

BGA packaging technology for rapid prototyping supported
by advanced analytics
Becker, K.-F.**; Ehrlich, R.*; Ansorge, F.*; Aschenbrenner, R.*;
Krause, F.*; Kampfe, B.*; Reichl, H.*
* Fraunhofer Institute for Reliability and Microintegration (IZM), Berlin,
** Forschungsschwerpunkt Technologien der Mikroperipherik der
TU Berlin, Germany

Investigation of interface cracking in electronic packages
Kieselstein, E.*; Seiler, B.*; Winkler, T.*; Dudek, R.**;
Auersperg, J.**; Schubert, A.**; Schneider, W.***; Michel, B.**
* Chemnitzer Werkstoffmechanik GmbH, Chemnitz,
** Fraunhofer Institute for Reliability and Microintegration (IZM), Berlin,
*** MPD GmbH, Dresden, Germany

Flex, rigid, and ceramic CSP - lifetime behavior
Albrecht, H.-J.*; Jendrny, 1.**; Miller, W.H.***; Schwarz, B.*;
Teichmann, H.*; Tilgner, R.****
* Siemens AG, Berlin,
** Universitdt-GH Paderborn, Germany
*** Heriot-Watt University, Edinburgh, U K.
***% Sjemens AG, Munchen, Germany

Reliability risk assessment of organic flip chip pin grid array
package under thermal and mechanical loading conditions
Goh, T.J.

intel Products, Kulim, Malaysia

Modeling of the deformation behavior of a flip chip
underfill for finite element analyses
Feustel, F; Meusel, E.

Dresden University of Technology, Germany
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Modelling of material properties for advanced packaging
Bitz, C.*; Becker, K.** Wilde, J.***
* DaimlerChrysler AG, Research and Technology, Frankfurt a.M.,
** University of Applied Science Bingen,
*** University of Freiburg, Germany

microDAC strain measurement for FEA support
Vogel, D.*; Gollhardt, A.*; Schubert, A.*; Kihnert, R.**; Michel, B.*
* Fraunhofer Institute for Reliability and Microintegration (IZM), Berlin,
** K&T MeBsysteme GmbH, Chemnitz, Germany

NANOMATERIALS

Nanostructured materials for microtechniques
Schmidt, H.

Institut fur Neue Materialien gem. GmbH, Saarbricken, Germany

Nano- and microscale materials in microreactors
Hessel, V.*; Ehrfeld, W.*; Léwe, H.* Schiewe, J.*; Donnet, M.*#*
* Institut fir Mikrotechnik Mainz GmbH, Germany
** Ecole Polytechnique Fédérale de Lausanne, Switzerland

Sol-gel pastes for conductive fine line printing
Kalleder, A.; Kreutzer, R.; Mennig, M.; Schmidt, H.
Institut fir Neue Materialien gem. GmbH, Saarbricken, Germany

Preparation of micro patterns with profile heights up
to 100 pym by sol gel technology
Mennig, M., Gier, A.; Schmidt, H.
Institut fur Neue Materialien gem. GmbH, Saarbriicken, Germany

Nanoparticles for sensors:
Technology, basic understanding and applications
Weimar, U.

University of Tabingen, Germany

306

31

315

316

317

321

322

323



Nanocrystalline hydride electrode materials
Jurczyk, M.
Poznan University of Technology, Poland

MICRO- AND NANOPROBE TECHNIQUES

Local scanning probe methods
Guntherodt, H.-J.
University of Basel, Switzerland

Scanning probe microscopy in semiconductor failure analysis
Ebersberger, B.; Olbrich, A.; Boit, C.
Infineon Technologies AG, Munich, Germany

Sensors for scanning probe microscopy (SPM)
Oesterschulze, E.; Kassing, R.
University of Kassel, Germany

Voltage contrast measurements with an electric force

microscope based test system

Behnke, U.; Mertin, W.; Kubalek, E.
Gerhard-Mercator-Universitat Duisburg, Germany

Quantitative contact spectroscopy by atomic-force

acoustic microscopy

Amelio, S.; Rabe, U.; Kester, E.; Hirsekorn, S.; Arnold, W.
Fraunhofer-institute for Nondestructive Testing,
Saarbriicken, Germany

Thermomicroscopy of materials and devices at nanometer
dimensions

Fiege, G.B.M.*; Becker, G.**; Engemann, J.*; Boit, C.**; Balk, L.J.*

* Bergische Universitdt Wuppertal,
**Infineon Technologies, Munchen, Germany
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HIGH TEMPERATURE ELECTRONICS AND
TERMAL PROBLEMS

Thermal management with novel materials
Johnston, C.; Young, R.; Crossley, A.
AEA Technology plc, Didcot, U.K.

High temperature fiber optic thermal device
Herringer, J.H.; Djeu, N.
University of South Florida, Tampa, USA

A review of fully-depleted SOI CMOS technology for microsystems
Demeds, L.; Delatte, P; Dessard, V.; Adriaensen, S.; Renaux, C.;
Flandre, D.

Université catholique de Louvain, Louvain-la-Neuve, Belgium

Modelling of thermal aspects of power electronic assemblies
Poech, M.H.

Fraunhofer-institut fur Siliziumtechnologie, Itzehoe, Germany

Interconnection materials for flip chip technology in high
temperature automotive applications — A comparative study
Riepl, T, Lugert, G.

Siemens Automotive, Regensburg, Germany

Reliability requirements for microtechnologies used in
automotive applications
Wondrak, W.*; Constapel, R.*; Senske, W.*; Wilde, J.**
* DaimlerChrysler AG, Research and Technology, Frankfurt,
** University of Freiburg, Germany

THIN FILMS AND LAYERS

Atomic diffusion and phase stability in thin films
Greer, A.L.
University of Cambridge, U.K.
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A new method of quantitative evaluation for the adhesive
toughness of thin films and substrates
Kamiya, S.; Inoue, A.; Saka, M.; Abé, H.

Tohoku University, Sendai, Japan

Effect of bottom electrodes on microstructures and electrical
properties of sol gel derived Pb(Zr, ., Ti ,)O, thin film
Wang, Z.J.; Chu, J.R.; Maeda, R.
Mechanical Engineering Laboratory, AIST, MITI, Tsukuba,
Ibaraki, Japan

0.47

Determination of intrinsic stress during the growth of
Fe(Zr) thin films
Grob, A.*; Herr, U.*; Samwer, K. **
* Universitat Augsburg,
** Universitdt Gottingen, Germany

Paraelectric film as microwave phase shifter
Poplavko, Y., Prokopenko, Y.; Baik, S.
National Technical University of Ukraine, Kiev, Ukraine

INDENTATION METHODS, LAYERS, INTERFACES

The fictitious indendation depth-ioad trajectory as a new
approach for determining thin film mechanical properties
without substrate effects
Huber, N.*; Tsakmakis, C.***
* Forschungszentrum Karlsruhe,
** Technische Universitdt Darmstadt, Germany

Dislocation nucleation during nanoindentation
Lorenz, D.*; Johansen, H.**; Grau, P.*
* Martin-Luther-University Halle-Wittenberg,
** Max-Planck-Institute for Microstructure Physics, Halle, Germany
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Effects of work-hardening characteristics on evaluating

flow properties from indentation load-depth curve

Ahn, J.-H.; Jeon, E.-c.; Choi, Y.; Lee, Y.-H.; Kwon, D.
Seoul National University, Korea

Texture and internal stresses in FeCo-layers for microinductors
Dieter, S.; Pyzalla, A.; Reimers, W.
Hahn-Meitner-Institut, Berlin, Germany

X-ray texture and residual stress analysis on photoactivated
electrolessly plated Cu-layers
Kdampfe, A.*; Lohe, D.*; Stolle, T.**; Kdmpfe, B.***
* Universitét Karlsruhe (TH),
** Technische Universitat Berlin,
*** Fraunhofer Institute for Reliability and Microintegration (IZM),
Berlin, Germany

Interface studies between epoxy and recycled rubber
Sipahi-Saglam, E.; Kaynak, C.; Akovali, G.
Middle East Technical University, Ankara, Turkey

SENSOR- AND ACTUATOR MATERIALS

Carbon components for micro-world machines
Libera, J.A.; Gogotsi, Y.
University of lllinois at Chicago, USA

Development and applications of sensors for deep
space explorations
Kolawa, E.

Jet Propulsion Laboratory, Pasadena, USA

Silicon three-axial tactile sensor for micromaterial characterisation
Butefisch, S.*; Buttgenbach, S.*; Kleine-Besten, T.**; Loheide, S.**;
Brand, U.**
* TU Braunschweig,
** Physikalisch-Technische Bundesanstalt, Braunschweig, Germany
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Investigations and development of tactile ferropiezoelectric
array sensors
Todorova, V.

Technical University, Gabrovo, Bulgaria

SOLDER MATERIALS, BONDING, JOINING

Numerical analysis of meniscus geometry and wetting force for
wettability evaluation in reflow-mode wetting balance test
Yasuda, K.; Kitada, T.; Fujimoto, K.; Nakata, S.

Osaka University, Japan

The influence of surface oxide films on hardness and
thermosonic wire bonding of Al bondpads

Petzold, M.*; Berthold, L.*; Katzer, D.*; Knoll, H.*; Memhard, D.*;

Meier, P**; Lang, K.-D.**
* Fraunhofer-Institut Werkstoffmechanik Freiburg und Halle,
** Fraunhofer-Institut Zuverldssigkeit und Mikrointegration (IZM),
Berlin, Germany

Patterning of SOI-materials for fabrication of resonator systems
using waferbonding approaches
Wiemer, M.*; Hiller, K.**; Gessner, T.***
* Fraunhofer Institute of Reliability and Microintegration, Chemnitz,
** Chemnitz University of Technology, Germany

Laser beam micro joining for electronics industry
Olowinsky, A.; Legewie, F.; Kramer, T, Bosse, L.; Gillner, A.;
Poprawe, R.

Fraunhofer-Institut fir Lasertechnik, Aachen, Germany

An assessment of mechanical properties of heterogeneous
weld joint with thin layer
Ranatowski, E.

Technical University, Bydgoszcz, Poland
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Magnitude and location of strain in SMT solder joints 448
Grossmann, G.; Affolter, C.

Swiss Federal Institute for Materials Testing and Research,

Duebendorf, Switzerland

Correlation of reliability with the mechanical properties of
leadfree solders 452
Reitlinger, C.E.; Dittes, M., Bergmann, H.W.

University of Bayreuth, Germany

A constutive material model of eutectic SnPb flip chip
solder for ANSYS® 453
Wiese, S.; Feustel, F; Rzepka, S.; Meusel, E.

Dresden University of Technology, Germany

Finite-element-investigations on testing devices for
solder joint reliability evaluation 457
Kaulfersch, E.*; Vogel, J.***; Sommer, J.-P.***, Michel, B.***
* AMIC GmbH Berlin/Rangsdorf,
** CWM GmbH Chemnitz,
*** Fraunhofer Institute for Reliability and Microintegration (IZM),
Berlin, Germany

Development and application of ultrafinepitch solder
paste for advanced microelectronic packaging 459
Einenkel, A.*; Paproth, A.**; Schneider, W.***; Berek, H.*;
Pachschwéll, H.*
* FNE Forschungsinstitut fur Nichteisen-Metalle Freiberg GmbH,
** TU Dresden,
*** Microelectronic Packaging Dresden GmbH, Germany

STRESS, STRAIN, RELIABILITY 463

Non self-similar crack extension:
to »kink« or not to »kink«? 464
Lo, K.W.; Zhong, K.; Tamilselvan, T.

The National University of Singapore, Singapore



Modeling and testing of strength and fracture of
microelectronic materials and components 471
Goldstein, R.V.
The Institute for Problems in Mechanics, The Russian Academy of
Sciences, Moscow, Russia

Fracture electronics and thermo-mechanical compatibility
(TMCQ) of microcomponents in high tech systems 472
Michel, B.*; Winkler, T.**
* Fraunhofer Institute for Reliability and Microintegration (IZM), Berlin,
** Chemnitzer Werkstoffmechanik GmbH, Chemnitz, Germany

Stress-induced lateral deflections of microstructures 476
Kuchler, M.*; Knéfler, R.**; Steiniger, C.**; Raschke, T.**;
Gessner, T.***: Dudek, R.*; Déring, R.***
* Fraunhofer Institute for Reliability and Microintegration (IZM),
Berlin and Chemnitz,
** TU Chemnitz,
*** Chemnitzer Werkstoffmechanik GmbH Chemnitz, Germany

On a deformation of the polycrystalline structure 480
Berka, L.; Horecka, L.
Czech Technical University Prague, Czech Republic

MECHANICAL PROPERTIES AND RELIABILITY 487

Finite element techniques for flaw analyses in
piezoelectric micro-components 488
Kuna, M.; Scherzer, M.; Ricoeur, A.

Freiberg University of Mining and Technology, Germany

Fatigue testing of thin metal films on substrates 496
Kraft, O.; Schwaiger, R.; Wellner, P

Max-Planck-Institut fur Metallforschung und

Universitat Stuttgart, Germany



A resonance method for the determination of Young's modulus
and residual stress of thin microstructures 497
Mehner, J.; Kehr, K.; Schréter, B.; Kaufmann, C.; Détzel, W.;
Gessner, T.
Chemnitz University of Technology, Germany

R-curve behavior of BaTiO,- and PZT-ceramics under
the influence of an electric field 501
Niefanger, R.; Kolleck, A.; Schneider, G.A.

Technische Universitdt Hamburg-Harburg, Germany

Mechanical and thermomechanical properties of Al-SiC-MMC 506
Lefranc, G.; Degischer, H.P.*; Mitic, G.; Licht, T.**
Siemens AG, Corporate Technology, Munich, Germany
* Vienna Univ. of Technology, Austria
** eupec GmbH, Warstein, Germany

Lifetime investigations of directly wafer-bonded samples
under static and cyclic loading 510
Bagdahn, J.; Petzold, M.; Sommer, E.

Fraunhofer Institut fir Werkstoffmechanik,

Freiburg und Halle, Germany

Database for materials in micro systems 514
Villain, J.*; Mdller, T.**; Michel, B.***; Totzauer, W.**
* University of Applied Sciences Augsburg,
** University of Applied Sciences Mittweida,
*** Fraunhofer IZM Berlin, Germany

Determination of mechanical and tribological properties in
the nm-range with the Hysitron TriboScope 518
Hangen, U.D.

SURFACE, Hdckelhoven, Germany

A study of heel crack failures in wire bonds under mechanical cycling 522
Seliger, N.*; Ramminger, S.*; Franke, T.*; Wachutka, G.**
* Siemens AG, Corporate Technology, Munich,
** Munich University of Technology, Germany



Fatigue life and crack growth properties of micro-sized
Ni-P amorphous alloy specimens
Takashima, K.*; Maekawa, S.*; Ichikawa, Y.*; Shimojo, M.*;
Higo, Y.*; Sugiura, 5.**; Swain, M.V, ***
* Tokyo Institute of Technology,
** Nissei Sangyo, Tokyo, Japan
*** The University of Sydney, Australia

Relation between accelerated ageing tests and actual operation:

finite element simulation evaluation
Thébaud, J.-M.*; Woirgard*, E.; Zardini, C.*; Sommer, K.-H.**
* Université Bordeaux, Talence, France
** formerly with Infineon (EUPEC GmbH, Warstein, Germany)

A study on rupture behavior of SMT solder joint with
mechanical heterogeneity
Wang, L.*; Fang, H.*; Qian, Y.*; Wang, G.**
* National Key Laboratory of Advanced Welding Production
Technology of Harbin Institute of Technology, Harbin,
** Shanghai Institute of Metallurgy of Academy of
Sciences of China, PR. China

Fracture mechanics characterisation of epoxy resins with
Mini-Compact Tension (CT)-specimens
Walter, H.*; Bierégel, C.**; Grellmann, W.**: Fedtke, M.**;
Michel, B.***
* AMIC GmbH, Berlin/Rangsdorf,
** Martin Luther-Universitat , Halle-Wittenberg,

*** Fraunhofer Institute for Reliability and Microintegration (IZM),

Berlin, Germany

DAMAGE AND FAILURE MECHANISMS,
CRACK, FRACTURE, FATIGUE

Cohesive surface modeling of fracture

Needleman, A.
Brown University, Providence, USA
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Damage modelling via bi-modal surface energies
Del Piero, G.
Universita di Ferrara, Italy

Environmentally assistant damage of metals with covering
Balueva, A.V.
Georgia Institute of Technology, Atlanta, USA

Muiti-level modelling of heterogeneous micro materials
Kouznetsova, V., Brekelmans, W.A.M.; Geers, M.G.D.;
Baaijens, FPT.

Eindhoven University of Technology, The Netherlands

FE-Simulation of anisotropic damage development in creep process
Qi, W.; Brocks, W.
GKSS Research Center, Geesthacht, Germany

The »size effect« on the fatigue- and fracture properties of
thin metallic foils and wires
Hadrboletz, A.; Weiss, B.; Khatibi, G.

University of Vienna, Austria

Effect of intermetallic compound layer development on
mechanical strength of 635n-37Pb solder joints
Kishimoto, K.*; Masuda, K.*; Omiya, M.*; Shibuya, T.*;
Amagai, M.**
* Tokyo Institute of Technology,
** Texas Instruments Japan, Oita, Japan

Submicrometer notch machining by FIB and fracture
and fatigue behavior in silicon microelements
Minoshima, K.*; Terada, T.**; Komai, K. *
* Kyoto University,
** Nomura Research Institute, Ltd., Tokyo, Japan

Fracture strength of GaAs wafers
Schaper, M.*; Jurisch, M.**; KlauB3, H.-J.*; Balke, H.*;
Bergner, F.*; Hammer, R.*; Winkler, M.*
* Dresden University of Technology,
** freiberger Compound Materials GmbH, Germany
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Fracture toughness measurements of micro-sized
Ni-P amorphous alloy specimens
Ogura, A.*; Ichikawa, Y.*; Shimojo, M.*; Takashima, K.*; Higo, Y.*;
Swain, M.V.**
* Tokyo Institute of Technology, Japan
** University of Sydney, Australia

Measurement of strain fields in the micron range
Onraet, S.; Luff, D.; Geers, M.; Vellinga, W.P.
Eindhoven University of Technology, The Netherlands

Numerical analysis of an electronic structure bearing deep cracks
Eberle, A.; Sievert, R.
Federal Institute for Materials Research and Testing (BAM),
Berlin, Germany
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* Fraunhofer Institute for Reliability and Microintegration (IZM),
Chemnitz,
** Chemnitz University of Technology,
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