
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3354-8 
 

Sixth Workshop on Metallization 
and Interconnection for 
Crystalline Silicon Solar Cells 
2016 

Constance, Germany 
2 - 3 May 2016 

 

Editors: 
 
Gunnar Schubert 
Guy Beaucarne 
 
 

Jaap Hoornstra 
Loic Tous 

Energy Procedia Volume 98 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

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. (2017) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

EDITORIAL TO THE PROCEEDINGS OF THE 6TH WORKSHOP ON METALLIZATION AND 
INTERCONNECTION FOR CRYSTALLINE SILICON SOLAR CELLS .................................................................... 1

Gunnar Schubert, Guy Beaucarne, Loïc Tous, Jaap Hoornstra 
 

SUMMARY OF THE 6TH WORKSHOP ON METALLIZATION AND INTERCONNECTION FOR 
CRYSTALLINE SILICON SOLAR CELLS ...................................................................................................................... 2

Guy Beaucarne, Gunnar Schubert, Loïc Tous, Jaap Hoornstra 
 

THE FUTURE OF METALLIZATION AND INTERCONNECTION – FORECAST OF EXPERTS 
OF THE 6TH METALLIZATION WORKSHOP ............................................................................................................. 12

Gunnar Schubert, Guy Beaucarne, Loïc Tous, Jaap Hoornstra 
 

UNDERSTANDING METAL INDUCED RECOMBINATION LOSSES IN SILICON SOLAR 
CELLS WITH SCREEN PRINTED SILVER CONTACTS ........................................................................................... 23

Daniel Inns 
 

FRONT METAL FINGER INHOMOGENEITY: ITS INFLUENCE ON OPTIMIZATION AND ON 
THE CELL EFFICIENCY DISTRIBUTION IN PRODUCTION LINES ..................................................................... 30

Y. Chen, Y. Yang, W. Deng, A. Ali, P. J. Verlinden, P. P. Altermatt 
 

SINGLE PRINT METAL STENCILS FOR HIGH-EFFICIENCY PERC SOLAR CELLS ....................................... 40
H. Hannebauer, T. Falcon, J. Cunnusamy, T. Dullweber 

 

FLEXO-PRINTED BUSBARLESS SOLAR CELLS FOR MULTI-WIRE INTERCONNECTION .......................... 46
A. Lorenz, C. Gredy, A. Senne, S. Beyer, Y. Yao, P. Papet, J. Ufheil, H. Reinecke, F. Clement 

 

HIGH SPEED DISPENSING WITH NOVEL 6” PRINT HEAD ................................................................................... 61
M. Pospischil, M. Klawitter, M. Kuchler, M. Jahn, R. Efinger, R. Schwarz, L. Wende, M. König, F. Clement, D. 
Biro 

 

TRANSITION TO 4 AND 5 BB DESIGNS FOR NI/CU/AG PLATED CELLS............................................................ 66
J. Burschik, Y. Shengzhao, N. Bay, K. Crouse, A. De Rose, A. Hoffmann, H. Kühnlein, B. Lee, A. Letize, M. Passig, 
D. Pysch, M. Sieber, P. Verlinden, K. Vosteen 

 

SILVER GRID FINGER CORROSION ON SNAIL TRACK AFFECTED PV MODULES – 
INVESTIGATION ON DEGRADATION PRODUCTS AND MECHANISMS............................................................ 74

Ines Duerr, Joerg Bierbaum, Jens Metzger, Jannik Richter, Daniel Philipp 
 

A COMPREHENSIVE STUDY OF INTERMETALLIC COMPOUNDS IN SOLAR CELL 
INTERCONNECTIONS AND THEIR GROWTH KINETICS...................................................................................... 86

Torsten Geipel, Monja Moeller, Achim Kraft, Ulrich Eitner 
 

LOW COST SEMI AUTOMATED ASSEMBLY UNIT FOR SMALL SIZE BACK CONTACT 
MODULES AND LOW COST INTERCONNECTION APPROACH ........................................................................... 98

Tobias Meßmer, Fatih Demiralp, Andreas Halm 
 

EFFECTS OF ALUMINUM IN METALLIZATION PASTE ON THE ELECTRICAL LOSSES IN 
BIFACIAL N-TYPE CRYSTALLINE SILICON SOLAR CELLS .............................................................................. 106

Takayuki Aoyama, Mari Aoki, Isao Sumita, Yasushi Yoshino, Atsushi Ogura 
 

MATERIALS CHALLENGE FOR SHINGLED CELLS INTERCONNECTION ..................................................... 115
Guy Beaucarne 

 

LOW-TEMPERATURE INTERCONNECTION OF PVD-ALUMINIUM METALLIZATION.............................. 125
Torsten Geipel, Julia Kumm, Monja Moeller, Laurent Kroely, Achim Kraft, Ulrich Eitner, Andreas Wolf, Zhenhao 
Zhang, Peter Wohlfahrt 

 

Author Index 


