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m WORKSHOP 2021

IVI IWZOZ 1 O rga n izatio n VS COVi d 10TH EDITION  for Crystalline Silicon Solar Cells

Decision to make the

= A bit of roller-coaster ride :D MIW2021 in Genk
Today MIW2021 15th-16th Nov 2021
AbSt.ra.Ct Metallization & Interconnection
Online MIW2020 5th-6th October 2020 submission M WORKSHOP 2021
m Metallization & Interconnection Start | 10TH EDITION for Crystalline Silicon Solar Cells
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Metallization & Interconnection
. | m WORKSHOP 2021

1St ti m e i n G e n k, Be Igl u m . 10TH EDITION  for Crystalline Silicon Solar Cells

Workshop diner at Barenzaal (C-mine)

N,

welcome reception at M Hotel

Slide 3



Metallization & Interconnection
Campus N\NV WORKSHOP 2021

EnergyVille 10TH EDITION  for Crystalline Silicon Solar Cells

Campus EnergyVille
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d hor l entra l

Slide 4



Metallization & Interconnection

WORKSHOP 2021

10TH EDITION  for Crystalline Silicon Solar Cells

EnergyVille is

" A bundling of all energy research in Flanders, Belgium
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Visit of imec PV facilities in EV1/EV2 * “mmlg!n“m B M

Outdoor testing
facilities in EV1
(open-rack) and
EV2 (BIPV setup)

1500m?2 lab
facilities for PV
modules, battery | §
and TF-PV in EV2

41 "‘ s,
Thin film PV
: section
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Metallization & Interconnection
m WORKSHOP 2021

N u m be r Of pa rtiCi pa nt 10TH EDITION  for Crystalline Silicon Solar Cells
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Metallization & Interconnection
m WORKSHOP 2021

N u m be r Of pa rtiCi pa nt 10TH EDITION  for Crystalline Silicon Solar Cells

= 81 participants registered
= 19 nations

= Germany 30 = France 9 = Belgium 6 China 6 = Jtaly 5 = Japan 4 = Switzerland 4
= Netherlands 3 = Spain 4 = Australia 2 = [srael 2 = Lithuania 2 = Russia 2 = Turkey 2
Austria 1 GB1 = India 1 = Portugal 1 = Sweden 1
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Metallization & Interconnection
m WORKSHOP 2021

N u m be r Of pa rtiCi pa nt 10TH EDITION  for Crystalline Silicon Solar Cells

= 81 participants registered
= ~30%online

~—
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Share by region

Metallization & Interconnection
m WORKSHOP 2021

10TH EDITION  for Crystalline Silicon Solar Cells

% participants
P DD W b 01 O
O O O O O o

o

76

3 2

2014

75

18
6
I-i

2016

70 67

20

24
10 7
B Ili

2017 2019
year

83
68

mEU
m ASIA
) mNA
0 15 m Australia
I. 2 0 2

2020 2021

Slide 10



Metallization & Interconnection
m WORKSHOP 2021

I nd USt ry pa rtiCi pation 10TH EDITION  for Crystalline Silicon Solar Cells
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Program Monday 15t morning

Metallization & Interconnection

WORKSHOP 2021

for Crystalline Silicon Solar Cells

Monday, November 15, 2021

09:00-09:15

09:15-09:30

09:30-10:45
Eve Krassowski
Mengmeng Deng
Pradeep Padhamnath

10:45-11:15

11:15-12:45
Marc Estruga
Daniel von Kutzleben
Maria Ignacia Devoto
Margit Lang

12:45 - 14:00

CE Cell Engineering GmbH

EPFL

SERIS

Henkel

F-ISE

ISC

PCCL

Welcome (Mayor of Genk)
Opening (MIW2021 organizers)
Session |: Understanding of screenprinted contacts

session chair 1: Thomas Buck (1SC Konstanz)
session chair 2: Maximilian Pospischil (HighLite Technologies)

Investigation of impact of cell properties on LECO effectiveness using off-spec
PERC cells of different manufacturers on MK4 platform

Understanding and insight of paste formulation and curing behavior with sub-
100-nanometer Ag-Cu core-shell nanoparticles

Modeling of contact resistivity of fire-through Ag-Al contacts to boron doped
poly-5i

Coffee break
Session |1: Shingling interconnection

session chair 1: Samuel Harrisson (CEA INES)
session chair 2: Marco Galliazzo (AMAT)

Acrylate-, Epoxy- and Silicone-based electrically conductive adhesives as
interconnection material in shingled module technology

Progress in shingle interconnection based on electrically conductive adhesives
at Fraunhofer ISE

Contact resistivity of ECA-based joints: How to extrapolate it?

FEM simulation of deformations and stresses in strings of shingled solar cells
under mechanical and thermal loading

Lunch break
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Metallization & Interconnection
M WORKSHOP 2021

Program IVIOnday 15th afternOOn 10TH EDITION  for Crystalline Silicon Solar Cells

14:00 - 15:30

15:30-17:15

17:15-18:30

From 18:30

Marco Galiazzo

Karim Abdel Aal

Antonin Faes

Andreas Lorenz

Maximilian Pospischil

AMAT

KIT

CSEM

F-ISE

HighLine Technology

Energyville tour 1 (max. 60 persons) or Networking
Session Ill: Advanced printing techniques

session chair 1: Jan Lossen (I1SC Konstanz)
session chair 2: Thibaud Hatt (Fraunhofer ISE)

Evaluation of different approaches for HJT cells metallization based on low
temperature pastes

Effect of the addition of a slip agent to the bulk phase on the transfer properties
of solar cell front site metallization pastes

Ink-jet printing of silicon heterojunction: from cell power to module reliability

Progress with Rotary Screen Printed Fine Line Metallization for Silicon
Heterojunction Solar Cells

Fully automated intermittent parallel dispensing
Market Place Discussions & Transfer

Aperitif & Dinner
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Metallization & Interconnection
. . m WORKSHOP 2021
Market place dISCUSSIOn (1715-1830) 10THEDITION  for Crystalline Silicon Solar Cells

=  Topicl: New interconnection technologies: a recipe =  Topic 3: Are Electrically conductive adhesives (ECAs) the
for disaster in 10 years? way to go to solve all problems?
= Can shingling, paving, tiling and other zero-gap = Lead-free, low temperature, textured ribbons,... Is there
technologies combine performance and reliability? something they cannot do?
=  Moderators: = Moderators:
= Marco Galiazzo (AMAT) = Armand Bettinelli (CEA-INES)
= Vincent Barth (CEA INES) =  Giuseppe Galbiati (Henkel)
= Topic 2: Is Cu finally ripe for the big show? = Topic 4: Printing at the Terawatt scale: what will it look
=  Cu plating and Cu pastes fight to be the solution to like?
our Ag problem. =  Will screen printing crank up its game as it has always
=  Moderators: done, or has the time come for a truly new technology?
= Thibaut Hatt (ISE) " Moderators:
= Antonin Faes (CSEM) " Ansgar Mette (Q-cells)

= Sebastian Tepner (ISE)
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Metallization & Interconnection

New book on Silicon Solar Metallization and MW
. WORKSHOP 2021
MOdUIE technology (In press by end 2021) 10TH EDITION  for Crystalline Silican Solar Cells

with contributions from:

Silicon Solar Cell Metallization and Module — I=T NE—
Technology I=T = Engme‘ermg and Technology
Sl i e 1 g S b oy S A, 32 Silicon Solar Cell Metallization
e e x 8 d Modiilé Techiiol
metal contacts may reduce the solar cells voltage due to charge carmier recombination at the 8_ w an o u e ec no ogy JOHaS BartSCh (ISE) Yang Ll (UNSW)
metal / silicon Interface. Addressing these challenges could Increase solar cell conversion c g . ;
ficincy whie cutting ther roduction costs. 53 Armand Bettinelli (CEA-INES) Andreas Lorenz (ISE)
This work presents state of the art methods for the metallization of crystalline Si solar cells 2 Q N L , . .
e T2 Andreas Blichler (ISE) José de Jesus Ibarra Michel (Uni
e i A e S o2 James Bullock (Uni Melbourne) Melbourne)
printing il t ofspecl;lcaohrcell(ypes,module ' 8 % Edited b . D If M ~ C t CEA
Interconnection technologles, and also address module technology. 5 y . Pernne Carroy (CEA-'NES) elfina unoz ervantes ( -
Written by a selection of world-renowned experts, the book provides researchers In academia "o—'. ThorSten Du"weber and LOIC TOUS . INES)
ar\dlndum);uzlearmoeltmm.n?ctunngsxpert;asr:xlr;oedstudemswnhathoroughand 3 Ha|feng Chu (ISC Konstanz) )
Thorsten Dullweber (ISFH) Linda Ney (ISE)
About the Editors Shubham Duttagupta (SERIS) Pradeep Padhamnath (SERIS)
Thorsten Dullweber leads the R&D group Industrial Solar Cells at the Institute for Solar i ) imili i I i I
koo sy Szt Aba Ebong (Uni North Carolina) MaX|m|I|an' Pospischil  (HighLine
Loic Tous is R&D Team Leader of the PV Cells and Module team at the Interuniversity . Technol ogl eS)
Miroslectronics Centre (IMEC), Belgium Antonin Faes (CSEM) Armin Richter (ISE)
Tom Falcon (ASM) Torsten Roessler (ISE)
Susanne Herritsch (ISE)
m Matthias Hoerteis (Heraeus) Angela De Rose (ISE)
% Jaap Hoornstra Charles Roux (CEA-INES)
o _p . . Henning Schulte-Huxel (ISFH)
< Pei-Chieh Hsiao (UNSW) ;
=4 : Sebastian Tepner (ISE)
7 Ankit Khanna (SERIS) :
F Loic Tous (IMEC)
g Sven Kluska (ISE)
s et arier g o o Jutta Trube (VDMA)
ot g Saskia Kuihnhold-Pospischil (ISE)
< o & , Anthony Valla (CEA-INES)
e o wd 3 Alisson Lennon (UNSW)
.5';3 [ theiatarg e
9 %78161 317% FTEATIESN0LX @
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Prog

ram Tuesday 16" morning

Metallization & Interconnection

WORKSHOP 2021

for Crystalline Silicon Solar Cells

Tuesday, November 16,2021

09:00-0%9:30
09:30-11:00
Bertrand Paviet-Salomon
Thibaud Hatt
CanHan
Thibaud Hatt
11:00-11:30
11:30-12:45
Veronika MNikitina
Vincent Barth
Li Carlos Rendler
12:45-14:15

CSEM

F-ISE

TU Delft

F-ISE

F-ISE

CEA-INES

F-ISE

Wrap - Up Market Place Discussions
Session |V: Cu plated contacts

session chair 1: Loic Tous (imec)
session chair 2: Antonin Faes (CSEM)

Reinforcement of screen-printed copper paste by electrodeposited copper for
metallization of heterojunction solar cells

Copper electroplating for SH1J solar cells - Adequate contact by electrolyte
tuning

Controllable simultaneous bifacial Cu-plating for high efficiency crystalline
silicon solar cell

23.6 % Efficient Bifacial i-TOPCon Silicon Solar Cells with < 20 mu Wide
Ni/Cu/Ag-Plated Contact Fingers

Coffee break
Session V: Multi-BB interconnection

session chair 1: Guy Beaucarne (Dow)
session chair 2; Andreas Schneider (1SC Konstanz)

High Speed Characterization of Electrically Conductive Adhesives for Industrial
SHJ Solar Cell Ribbon Interconnection

Innovative industrial strategy based on Electrically Conductive Adhesive for
HJT solar cells

Wave shaped wires for the interconnection of silicon solar cells without busbars
or contact pads

Lunch break
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Metallization & Interconnection
M WORKSHOP 2021

PrOg ra m Tu eSd ay 16th afte rn OOn 10TH EDITION  for Crystalline Silicon Solar Cells

14:15-15:45

15:45-16:00

16:00-17:30

Andreas Nagele

Dominik Rudolph

Juan Diaz Leon

Martin Bivour

F-ISE

15C

CSEM

F-ISE

Session VI: Metallization of advanced cell concepts

session chair 1: Ansgar Mette (Q-Cells)
session chair 2: Thorsten Dullweber (ISFH)

FOILMET@-CONNECT: Upgrading Adhesion by Employment of LMBE

Screen printable, non-fire-through copper paste applied as busbar metallization
for back contact solar cells

Sputtered polySi(n) passivating contacts compatible with direct metallization

Challenges and Perspectives for the TCO and Metal Electrodes in Perovskite-
Silicon Tandem 5olar Cells: Performance and Scalability

Closing and Goodbye

Energyville tour 2 (max. 60 persons) or Networking
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Metallization & Interconnection
m WORKSHOP 2021

E nj Oy the prog ra m 10TH EDITION  for Crystalline Silicon Solar Cells
N %K @ ABRRER, <<< ASADA MESH co.,LTD. y lMmecC @ -

fora sunny future

2 CSem ?RiSE Technology @ Heraeus

We thank our Sponsors, our Supporters and Media Partners

i;lzzj 'i';u Delft ? NUS SERIS
~ Fraunhofer EE wiont ey | *aSY
ISE
OrvreCH _holovoltaics  naturblau™

Die Werteagentur
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