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3rd International Conference
on Crystalline Silicon Photovoltaics

Monday, March 25, 2013

08:15 - 08:45

08:45 - 10:00

Opening Ceremony
R. Brendel (Institute for Solar Energy Research Hamelin (ISFH)),

U. Bruchmann (Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU))

Oral Session 1: Defects in Silicon
Chairs: Giso Hahn (University of Konstanz), Robert Falster (Monsanto Electronic Materials Company (MEMCQ))

08:45 Minority Carrier Lifetime in Silicon Photovoltaics: The Effect of Oxygen Precipitation
J. Murphy', K. Bothe?, R. Falster?, R. McGuire*, V. Voronkov?
LUniversity of Warwick; 2Institute for Solar Energy Research Hamelin (ISFH); 3 MEMC Electronic Materials; *University of Oxford
09:00 Interstitial Chromium Concentration in Silicon on the Micron Scale
F. Heinz?, F. Schindlert, M. Schubert!, W. Wartal — !Fraunhofer Institute for Solar Energy Systems ISE
09:15 Permanent Deactivation of the BO-Effect in Crystalline Silicon: Effect of Pre-Annealing Modelled by Ostwald-Ripening
B. Lim?!, R. Falster?, J. Schmidt?, V. Voronkov? — 1tinstitute for Solar Energy Research Hamelin (ISFH); 2MEMC Electronic Materials
09:30 Hydrogen Passivation of Boron-Oxygen Defects in Czochralski Silicon
B. Hallam?, M. Abbott!, C. Chan!, M. Eadie?, P. Hamer?, L. Mai!, A. Sugianto?!, S. Wenham! — tUniversity of New South Wales
09:45 Impact of Compensation on the BO-related Degradation of UMG-Si Solar Cells
M. Forster?, A. Cuevas?, J. Degoulange?, R. Einhaus?, E. Fourmond3, G. Galbiati*, M. Lemiti3, F. Rougieux?
L Apollon Solar; 2 Australian National University; 3Lyon Nanotechnology Institute (INL) - ISNA; *International Solar Energy Research Center (ISC) Konstanz
10:00 - 10:30 Coffee Break

10:30 - 12:00

Oral Session 2: Crystallization and Wafering
Chairs: Hubert Aulich (PV Crystalox Solar GmbH), Frederic Dross (Hanwha Solar)

10:30 Silicon Ingot Quality and Resulting Solar Cells Performance
F. Gibaja?, T. Bartel?, O. Graft, M. Heuer?, M. Kaes?, F. Kirscht!, D. Zickermann! — 1Silicor Materials
10:45 Loss of Wire Tension in the Wire Web During the Slurry Based Multi Wire Sawing Process
D. MeiBBner!, O. Anspach?, B. Hurka?, R. Koepge?, H.J. Moeller3, S. Schoenfelder?, K. Sunder?!, T. Wagner3, J. Zeh?
1PV Crystalox Solar Silicon GmbH; 2Fraunhofer Center for Silicon Photovoltaics CSP; 3TU Bergakademie Freiberg
11:00 HF-HNO, Etching of the Saw Damage — The Basic Step for the Texturization
J. Acker?, C. Blocks?, R. Heinemann?, T. Koschwitz!, B. Meinel' — 'Hochschule Lausitz (FH)
11:15 Kerfless Watering for Silicon Wafers by Using a Reusable Metal Layer
S. Schoenfelder?, J. Bagdahn!, O. Breitenstein?, R. De Donno?, S. Rissland? — 1Fraunhofer Center for Silicon Photovoltaics CSP; 2Max Planck Institute of Microstructure Physics
11:30 Kerf-free Solar Cells from Macroporous Silicon
R. Brendel', M. Ernst?, S. Kajari-Schréder! - 'Institute for Solar Energy Research Hamelin (ISFH)
11:45 Structural and Chemical Investigations of Adapted Siemens Feed Rods for the Optimized Float Zone Process
S. Richter?, C. Hagendorf?, H. Riemann?, H. Rost?, F. Schaaff3, M. Schley3, M. Werner!
LFraunhofer Center for Silicon Photovoltaics CSP; 2Leibniz-Institut fir Kristallzichtung IKZ; 3PV Crystalox Solar Silicon GmbH
12:00 - 13:00 Lunch

13:00 - 15:00
15:00 - 15:15

15:15 - 16:30

Lunch will be served on the ground floor and the lower floor of the Weserbergland-Centre.

Poster Session |

Break

Oral Session 3: Device Simulation

Chairs: Pietro Altermatt (Leibniz University Hanover), Pierre Verlinden (Trina Solar)

15:15 Analysis of Recombination Losses in Screen-printed Aluminum Back Surface Fields by Numerical Device Simulation
Y. Chen!, PP. Altermatt?, H. Shen! — 1!Institute for Solar Energy Systems; 2Leibniz University of Hanover
15:45 Numerical Analysis of p+ Emitters Passivated by a PECVD AIO /SiN,_ Stack
F. Matl, A. Aberle?, S. Duttagupta?, B. Hoex!, M. Peters!, G. Samudra! — !Solar Energy Research Institute Singapore (SERIS)
16:00 Surface Recombination Parameters of IBC Silicon Solar Cells Obtained by Modeling Luminescence Images
M. Padillal, H. Chu?, J. Greulich?, M. Hermle?, H. Hofflert, C. Reichel?, S. Rein!, M. Schubert! — Fraunhofer Institute for Solar Energy Systems ISE
16:15 A Graphical User Interface tor Multivariable Solar Cell Analysis with Scripted PC1D Simulations
H. Haug?!, E.S. Marstein!, O. Nordseth?, B.R. Olaisent — !Institute for Energy Technology
16:30 - 17:00 Coffee Break

17:00 - 18:00

Oral Session 4: Bipolar Junction Formation

Chairs: Jurgen Werner (University of Stuttgart), Donghwan Kim (Korea University)

17:00 Predictive Simulation of Doping Processes for Silicon Solar Cells
J. Schén?!, A. Abdollahiniat, J. Benick?, M. Hermle?, R. Mdllert, M.C. Schubert?, W. Wartal — !Fraunhofer Institute for Solar Energy Systems ISE
17:15 Relation between Ditfusion Parameters and Phosphorus Precipitation during the POCI_-Diffusion Process
A. Dastgheib-Shirazi!, PP. Altermatt?, G. Hahn!, G. Micard?!, M. Steyer?, H. Wagner? — tUniversity of Konstanz; 2Leibniz University of Hanover
17:30 Laser Doped Back Contact Solar Cells
M. Dahlinger?, B. Bazer-Bachi?, J.R. Kéhler?, T.C. Roder?, J.H. Werner?, R. Zapf-Gottwick! — tUniversity of Stuttgart
17:45 Evaluation of Implantation Annealings for Highly Doped Selective Boron Emitters Suitable for Screen-Printed Contacts
R. Muller! — Fraunhofer Institute for Solar Energy Systems ISE
18:00 - 21:00 Sightseeing & Technical Tours
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Oral Session 5: Solar Cells with Local Rear Contacts

Chairs: Jef Poortmans (imec), Volker Nadenau (Bosch Solar Energy AG)

Industrial High Performance Crystalline Silicon Solar Cells and Modules Based on Rear Surface Passivation Technology

A. Metz!, D. Adler?, S. Bagus!, H. Blanke!, M. Bothar?, E. Brouwer?!, S. Dauwe!, K. Dressler?, R. Droessler?, T. Droste!, M. Fiedler!, Y. Gassenbauer?, T. Grahl!, N. Hermert!, W. Kuzminski?,
A. Lachovicz!, T. Lauinger?, N. Lenck!, M. Manole?!, M. Martinit, R. Messmer?, C. Meyer?, J. Moschner?, K. Ramspeck?, P. Roth?, B. Schum?, R. Schénfelder?, J. Sticksel*, K. Vaas?, M. Volk?,
K. Wangemann! — *formerly SCHOTT Solar AG; 2SoltaBond GmbH

High Volume Pilot Production of High Efficiency PERC Solar Cells - Analysis Based on Device Simulation

T. Weber?, C. Kusterer!, R. Kéhlert, G. Mueller?, M. MUhlbauer?, M. Mullert, H. Neuhaus?!, A. Oelke!, E. Schneiderléchner?!, K. Stegemann?, K. Strauch?, F. Wolny!
1SolarWorld Innovations GmbH: 2SolarWorld Industries America

Understanding the Mechanisms of Rear Reflectance Losses in PERC Type Solar Cells
A. Uruenal, E. Cornagliotti, . Duerinckx?!, J. John!, I. Kuzma-Filipek?!, R. Mertens?, J. Poortmans?, L. Tous! — !imec

lon-Implanted PERC Solar Cells with AlLO_/SIN, Rear Passivation
T. Dullweber?, V. Bhosle?, R. Brendel?, C. Dube?, R. Hesse! — tInstitute for Solar Energy Research Hamelin (ISFH); 2 Applied Materials

Wet Chemical Polishing for Industrial Type PERC Solar Cells
C. Kranz!, R. Brendel!, F. Delahaye?, S. Dorn?, T. Dullweber?, K. Weise?, S. Wyczanowski! — 1!Institute for Solar Energy Research Hamelin (ISFH); 2RENA GmbH

Coffee Break

Oral Session 6: Module and Cell Reliability

Chairs: Holger Neuhaus (SolarWorld Innovations GmbH), Werner Herrmann (TUV Rheinland)
Towards a Physical Model for Potential-induced Degradation (PID) of Si-Solar Cells

V. Naumann?, J. Bauer?, O. Breitenstein?, S. GroBer?!, C. Hagendorf!, D. Lausch?!, M. Schitze?
LFraunhofer Center for Silicon Photovoltaics CSP; 2Max Planck Institute of Microstructure Physics; 3Hanwha Q CELLS

Snail Trails: Root Cause Analysis and Test Procedures
S. Meyer?!, C. Hagendorf?, S. Richter?, S. Swatek?!, M. Werner! — *Fraunhofer Center for Silicon Photovoltaics CSP

llumination and Temperature Dependence of Breakdown Mechanisms in Multicrystalline Silicon Solar Cells
F. Fertig!, S. Rein!, C. Willibald! — !Fraunhofer Institute for Solar Energy Systems ISE

Modeling and Testing the Mechanical Strength of Solar Cells

F. Kaule?, S. Schénfelder?, W. Wang? — tFraunhofer Center for Silicon Photovoltaics CSP; 2Massachusetts Institute of Technology

Numerical Modelling of Microcracking in PV Modules Induced by Thermo-Mechanical Loads
M. Paggi!, A. Sapora! — !Politecnico di Torino

Lunch

Lunch sponsored by Dow Corning

Lunch will be served on the ground floor and the lower floor of the Weserbergland-Centre.

Poster Session |l

Break

Oral Session 7: Concepts and Materials for PV Modules

Chairs: Andreas Schneider (International Solar Energy Research Center (ISC) Konstanz), Rob Steeman (REC Renewable Energy Corporation ASA)

Multi-Busbar Solar Cells and Modules: High Efficiencies and Low Silver Consumption
S. Braun!, D. Habermann?, G. Hahn?, R. Nissler?, B. Raabe! — tUniversity of Konstanz; 2 Gebr. Schmid GmbH

Qualification of Encapsulation Materials for Module-Level-Processing
V. Steckenreiter?, R. Brendel!, R. Horbelt?, M. Nese?, D. Nilsen Wright* — !Institute for Solar Energy Research Hamelin (ISFH); 2University Konstanz; 3 Episun; #SINTEF

Cure Kinetics of Electrically Conductive Adhesives
T. Geipelt, U. Eitnert — 'Fraunhofer Institute for Solar Energy Systems ISE

Ni:Si as a Barrier Material for Solderable PVD Metallization of Silicon Solar Cells
V. Jung!, R. Brendel!, F. Heinemeyer! — 1tinstitute for Solar Energy Research Hamelin (ISFH)

Application of a New Ray Tracing Framework to the Analysis of Extended Regions in Si Solar Cell Modules
H. Holst!, P. Altermatt?, K. Bothe?, R. Brendel?, B. Fischer3, M. Kontgest, M. Winter? — !Institute for Solar Energy Research Hamelin (ISFH); 2Leibniz University of Hanover; 3 pv-tools GmbH

Coffee Break

Oral Session 8: Contact Formation
Chairs: Guy Beaucarne (Dow Corning), Henning Nagel (formerly SCHOTT Solar AG)

Non-Linear Absorption of Femtosecond Laser Pulses in SIN_ Layers
G. Heinrich?, A. Lawerenz?, M. Leonhardt?, K. Stolberg® — *CiS Forschungsinstitut fur Mikrosensorik und Photovoltaik GmbH; 2Roth & Rau AG; 3Jenoptik Laser, Optik, Systeme GmbH

Progress on Laser Assisted Nickel Seed Layer Deposition for Front Contact Copper Plating
E. Ochoa Martinez?!, J. Bartsch?, J. Ramos Barrado?!, N. Wehkamp? — tUniversity of Malaga; 2Fraunhofer Institute for Solar Energy Systems ISE

Micro Characterization of Laser Structured Solar Cells with Ni-Plated Contacts
S. Kluska?!, A. Buchler?, C. Fleischmann?, C. Geislert, M. Glatthaar!, S. Hopman?!, W. Hordt!, M. Mesec! — Fraunhofer Institute for Solar Energy Systems ISE

Zincate Process for Silicon Solar Cell Metallization
M. Kamp?, J. Bartsch?, A. Zogaj* — !Fraunhofer Institute for Solar Energy Systems ISE

Conference Dinner

Buses to the location will leave from 18:00 in front of the Weserbergland-Centre. A bus shuttle back to Hamelin will be provided between 23:00 and 00:15.
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Chairs: Stefan Glunz (Fraunhofer Institute for Solar Energy Systems ISE), Nils-Peter Harder (Institute for Solar Energy Research Hamelin (ISFH))

The Interface of A-SiN :H and Si: Linking the Nanoscale Structure to Passivation Quality

M. Lamers?, K. Butler?, C. Fang3, J. Harding?, L.E. Hintzsche3, G. Jordan3, G. Kress?, M. Marsman3, PE. Vullum?*, A. Weeber!
LEnergy Research Centre of the Netherlands (ECN); 2University of Sheffield; 3 University of Vienna; *SINTEF

Metastability versus Irreversibility in a-Si:H Degradation — Understanding Passivation in High Efficiency Silicon Heterojunction Solar Cells (SHJ)
E.M. El Mhamdi?, C. Balif!, S. De Wolf!, B. Demaurex!, A. Descoeudres?, J. Holovsky! — !Institute of Microengineering IMT

Metastability of the a-Si:H/c-Si Interface during Silicon Heterojunction Solar Cell Fabrication
B. Demaurex?, C. Ballif, S. De Wolf?, A. Descoeudres?, Z.C. Holman! — !Ecole polytechnique fédérale de Lausanne (EPFL)

Towards Silicon Heterojunction Cells by Depositing Tunneling Contacts with Metal-Oxide Thin Film Stacks
S. Smit!, S. Bordihn?, D. Garcia-Alonso?, M.S. Hanssen!, W.M.M. Kessels!, B. Macco! — !Eindhoven University of Technology; 2Hanwha Q CELLS

Amorphous Silicon Passivation of Surfaces Promoting Epitaxy
M. Mews!, L. Korte!, N. Mingirullit, T.F. Schulze? — Helmholtz-Zentrum Berlin; 2University of Sydney

Coffee Break

Oral Session 10: Surface Passivation with Emphasis on AL O,

Chairs: Ron Sinton (Sinton Instruments), Jan Schmidt (Institute for Solar Energy Research Hamelin (ISFH))

Stable Field Effect Surtace Passivation of n-Type Cz Silicon
R. Bonillal, P. Wilshaw! — University of Oxford

High-temperature Thermal Stability of Surface Passivation by APCVD ALO,
L. Black?, T. Allen?, A. Cuevas?, J. Schmidt?, B. Veith? — Australian National University; ?Institute for Solar Energy Research Hamelin (ISFH)

Injection Dependence of Effective Lifetime of n-Type Si Passivated by AlLO,: An Edge Effect?
B. Veith?, R. Brendel!, T. Ohrdes?!, J. Schmidt!, F. Werner! — 1!institute for Solar Energy Research Hamelin (ISFH)

Decent Passivation of Optically Black Silicon by Atomic Layer Deposited Al O,
M. Otto!, M. Kroll?, T. Kasebier?, A.N. Sprafke?, R.B. Wehrspohn?, J. Zieglert — Martin-Luther-University Halle-Wittenberg; 2Friedrich Schiller University Jena

Passivation of Black Silicon Boron Emitters with ALD AL O,
P. Repo?, J. Benick?, H. Savin!, M.C. Schubert?, J. Schén?, V. Vahanissit — Aalto University; 2Fraunhofer Institute for Solar Energy Systems ISE

Intense Abatement of Si Surface Recombination During Etching in HF/HNO,
S. Greil!, J. Rappich?, B. Rech?!, A. Schopke! — Helmholtz-Zentrum Berlin

Lunch
Lunch will be served on the ground floor and the lower floor of the Weserbergland-Centre.

Poster Session Il

Coffee Break

Oral Session 11: Heterojunction Solar Cells
Chairs: Arthur Weeber (Energy Research Centre of the Netherlands (ECN)), Rolf Brendel (Institute for Solar Energy Research Hamelin (ISFH))

Understanding and Optimizing the Rear Internal Reflectance of Silicon Solar Cells
Z. Holman?, C. Ballif, S. De Wolf?, A. Descoeudres?, M. Filipi¢! — *Ecole polytechnique fédérale de Lausanne (EPFL)

Numerical Analysis of Electrical TCO / a-Si:H Contact Properties for Silicon Heterojunction Solar Cells
M. Bivour!, M. Hermle?!, S. Schroéert — tFraunhofer Institute for Solar Energy Systems ISE

Analysis of a-Si:H/TCO Contact Resistance for the Si Heterojunction Back Contact Solar Cell
S. Leet, S. Ahnt, J. Choil, K. Jit, H. Lee!, H. Li* — 'LG Electronics Advanced Institute of Technology

Influence of the Interplay of a-Si:H Emitter and TCO Properties on a-Si:H/c-Si Solar Cell Performance
R. ROBler!, L. Korte!, C. Leendertz!, B. Rech! — Helmholtz-Zentrum Berlin

Approach for a Simplitied Fabrication Process for IBC-SHJ Solar Cells with High Fill Factors

J. Haschke! — IHelmholtz-Zentrum Berlin

Numerical Simulation of Vertical Silicon Based Heterojunction Solar Cells

M. Zanuccolil, C. Fiegna?, A. Kaminski-Cachopo?, J. Michallon?, E. Sangiorgi?, I. Semenihin3, V. Vyurkov?
LARCES, University of Bologna; 2 Grenoble Institute of Technology (INP) Minatec; 3 Russian Academy of Sciences

Closing Ceremony

Closing speech
SiliconPV Award Ceremony for the 10 best abstracts
Presentation of the host of SiliconPV 2014

Student Party (ISFH)



