Proceedings of the 4th Workshop
on Metallization of Crystalline
Silicon Solar Cells 2013

Energy Procedia Volume 43

Constance, Germany
/-8 May 2013

Editors:

Gunnar Schubert
Guy Beaucarne
Jaap Hoornstra

ISBN: 978-1-62993-577-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Editorial to the Proceedings of the 4th Workshop on Metallization for Crystalline Silicon Solar Cells ...
Summary of the 4th Workshop on Metallization for Crystalline Silicon Solar Cells............c.cccoceveviiiiiiiiiieieiceee,

The Future of Metallization — Results from Questionnaires of the Four Workshops from 2008 to 2013....................
Gunnar Schubert, Guy Beaucarne, Jaap Hoornstra

Surface Recombination Velocity Measurements of Metallized Surfaces by Photoluminescence

1 o1 o FO OSSOSO SO TS PRV PTTTUURURPR 18
Frode Klgw, Halvard Haug, Sean Erik Foss
The Nature of Screen Printed Front Side Silver Contacts - Results of the Project MikroSol.............ccoccooiiiiiiince. 27

Rene Hoenig, Michael Duerrschnabel, Willem van Mierlo, Zainul Aabdin, Joerg Bernhard, Johannes Biskupek,
Oliver Eibl, Ute Kaiser, Juergen Wilde, Florian Clement, Daniel Biro

Fine-line Silver Pastes for Seed Layer Screen Printing with Varied Glass Content ............ccocovvveiiiiisiese e 37
S. Olweya, A. Kalio, A. Kraft, E. Deront, A. Filipovic, J. Bartsch, M. Glatthaar

Replacement of Silver in Silicon Solar Cell Metallization Pastes Containing a Highly Reactive Glass

L Lo R A LSt o] (=SSOSR 44
Dominik Rudolph, Sara Olibet, Jaap Hoornstra, Arthur Weeber, Enrique Cabrera, Anna Carr, Martien Koppes,
Radovan Kopecek

New Selective Processing Technique fOr SOIar CellS..........couoiiiiiiiiiiicese e 54
M. Balucani, K. Kholostov, P. Nenzi, R. Crescenzi, D. Ciarniello, D. Bernardi, L. Serenelli, M. 1zzi, M. Tucci

Record Low Ag Paste Consumption of 67.7 mg With DUl Print..........cccooiiiiiiiiiee e 66
Helge Hannebauer, Thorsten Dullweber, Tom Falcon, Xiao Chen, Rolf Brendel

30% Silver Reduction in Rear Bus Bar Metal PASLe............ccoiiiiiiiiiiiiiie et 72
Lars Hamann, Michael Haas, Wolfgang Wille, Julian Mattheis, Renate Zapf-Gottwick

Reliable Metallization Process for Ultra Fine Line Printing.........ccocoiiiiiiiiiiiineceeesee e 80
Claudia Bottosso, Wenjun Tao, Xiuxiang Wang, Li Ma, Marco Galiazzo

The Multi-busbhar DeSign: AN OVEIVIBW........cuiiiiiiiieietiee sttt e sttt et e e e s te e b e s te st e be st esseseebestesbessesseseaseesestesreseen 86
Stefan Braun, Giso Hahn, Robin Nissler, Christoph Ponisch, Dirk Habermann

Investigation of Aluminum-boron Doping Profiles Formed by Coalloying from Screen-printed Pastes..................... 93

Michael Rauer, Christian Schmiga, Annika Tuschinsky, Markus Glatthaar, Stefan W. Glunz

Aluminume-silicon Interdiffusion in Screen Printed Metal Contacts for Silicon based Solar Cells

F AN o] o] L To%=1 A To] o - JOU OO OSSPSR 100
M. Balucani, L. Serenelli, K. Kholostov, P. Nenzi, M. Miliciani, F. Mura, M. lzzi, M. Tucci

Author Index



